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Spectrum Analyzers FSE

¢ Spectrum analysis
with ultra-wide dynamic range
Noise figure = 15 dB/T.O.I. = 15 dBm

and

¢ Universal analysis of digital and
analog modulated signals (option)
BPSK, QPSK, 1/4-DQPSK, QAM
MSK, GMSK, AM, FM, PM

¢ High-speed synthesizer
5 ms for full span (FSEA, FSEB)

o Refresh rate, quasi-analog
25 sweeps/s

¢ large LC TFT display
24 cm/9.5", active

¢ Future-proof modular design
Customized solutions through wide

variety of options



The spectrum analyzers
from Rohde & Schwarz

Overview

The FSE spectrum analyzers from
Rohde &Schwarz have been optimized
both for general-purpose measure-
ments and meeting the stringent re-
quirements of testing advanced digital
communication  systems.  Extremely
high measurement speed, future-proof
modular design and excellent charac-
teristics put the analyzers right at the
top of today's market — at a price of a

medium-range product.

Phase noise

¢ Burst
s Power ramping

» Gated measurements

Characteristics

e Combines the following functions:
spectrum analysis and analysis of
digitally modulated signals (option)

¢ Fastest synthesizer worldwide in-
corporated in a spectrum analyzer

¢ Adaptation of all models to your
specific requirements by means of
a wide range of options.
Easy upgrading of basic models
info top-class models

cy and phase errors
stellation diagrams
| on depth and deviation
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Modular design for a safe investment

Option/function/software Designa- |FSEA|FSEA | FSEB | FSEB [FSEM|FSEM| FSEK | FSEK

tion 20 | 30 |20 (30 | 20 | 30 | 20 | 30
Frequency from 20 Hz - - e | = | e _ - | e
Frequency to 3.5 GHz - ° ° = = - - - -
7-GHz Frequency Extension  |FSE-B2 o | 0| e . - - - -
TV Demodulator FSEB3') |0 |oD|Oo|Oo|O |0 |DO|O
Low Phase Noise and OCXO |FSE-B4 O| e | O e ] . a .
FFT Filter FSE-B5 0| e (O a . a .
Vector Signal Analyzer FSE-B7 o|o0| 0|0 DO O 0 O
Tracking Generator 3.5 GHz  FSE-B8 o|ofl-1-/1- - - -
Tracking Generator 3.5 GHz  |FSE-B9 o |0 - - - - - -
with |/Q Modulator
Tracking Generator 7 GHz FSE-B10 - - | O0|O - ] - ]
Tracking Generator 7 GHz FSE-B11 - - | O 0 - O - O
with 1/Q Modulator
Switchable Attenuator for FSE-B12 O(0|(0|0| O | a |
Tracking Generator
Controller FSE-B15 o0 |00 0 O 0 O
Ethernet Interface FSE-B16 0o|o|(o|Oo| DO o|0|DO
2nd IEC/IEEE-Bus Interface FSE-B17 O O O O O O O O
Removable Harddisk FSEB1I8')| 0 |o |o | o | o | o |O0|D
Second Harddisk for FSE-B18 |FSE-B19 o|o|O0|DO| DO o |0 O
Increased Level Accuracy upto [FSE-B22 )| O | O |0 |0 | O | O | O | O
2 GHz
Broadband Output 741.4 MHz|FSE-B23 )| O | O |0 |0 | o0 | O | O | O
Noise Measurement Software |FSE-K3 Oo| 0 O 0 O
GSM Application Firmware  |FSE-K10/

-K11

® Incorporated in basic model

1) Factory-fitted only.

O Can be retrofitted (option)

&
© & &
@ ‘;@6‘ & 0‘,«
o o8 & <
§° 3 N4 &
¥ o @ o &
& & & & W
. '{\& &Oq’ o o (\0‘0
o® QT W
O O FSE-B2 7-GHz Frequency Extension
. FSE-B3 TV Demodulator
O . o FSE-B4 Low Phase Noise and OCXO
. O . FSE-B7 Vector Signal Analyzer
O O FSE-B8/9/  Tracking Generator
10/11
0 O FSE-B15 Controller
O ] O FSE-K3 Noise Measurement Software
O FSE-K10/11  GSM Application Firmware

Required [0 Recommended




Getting down to analysis

¢ Resolution bandwidths
10 Hz to 10 MHz (models .20),
1 Hz to 10 MHz (models .30),

adjustable in steps of

1/2/3/5/10
¢ Displayed noise floor
-150 dBm (typ.) in

10-Hz bandwidth
e 3rd-order intercept point +15 dBm

The analyzers of the FSE family combine
the capabilities of high-end RF or micro-
wave spectrum analysis with those of
universal digitalsignal demodulation
and analysis. This becomes possible
with the vector signal analyzer option.
The spectrum analyzer function offers
the wide dynamic range necessary for
many measurements on digitally modu-
lated signals (eg burst measurements),
and the vector signal analyzer option
adds demodulation capability to bit
stream level for

- BPSK - QPSK

- 1/4-DQPSK - 16QAM

- (GIMSK - (G)FSK

All this is backed up by a variety of dis-
play types:

¢ Eye diagrams

* Vector and constellation diagrams
® Frequency and phase error

¢ Vector error

With a spectrum analyzer of the FSE
family, you are perfectly equipped for
the future of digital communication.

2 Spectrum Analyzers FSE

1-dB compression point
of RF input >+10 dBm
* Phase noise at 10 kHz from car-
rier: =123 dBc/Hz (FSEA 30)
* Total measurement error
up to 1 GHz <1 dB,
up to 7 GHz 1.5 dB
o AM/FM demodulator
(with builtin loudspeaker and
headphones connector)

Series FSE analyzers are of modular de-
sign throughout. From the wide variety
of options, you can choose exactly
those needed for your particular appli-
cation (see table on folding page).

You thus get an instrument tailor-made
to your requirements and pay for no
more than what you actually need. At
the same time, you can feel sure that
FSE will grow with your tasks and re-
quirements as virtually all options can
be retrofitted and model .20 units can
easily be upgraded later to almost the
same performance as provided by top-
class models .30. Even extending the
frequency range from 3.5 to 7 GHz is
no problem with option FSE-B2.

Your decision for Spectrum Analyzer
FSE is a decision for a safe investment.

Internal RF trigger (trigger thresh-
old approx. —20 dBm)

5 ms full-span sweep time

with fully synchronized sweep
(FSEA, FSEB), 150 ms with FSEM
1 s zero-span sweep time
Pretrigger and trigger delay
Gated sweep



FSE breaks the speed record in three
fields:

FSE features a minimum full-span
sweep time of 5 ms (for FSEA and
FSEB) with a fully synchronized
sweep. This means that added
speed is not at the expense of fre-

quency accuracy but even en-
hances it.

The shortest zero-span sweep time
is 1 us (100 ns/div) — ideal for
high-resolution measurements on
pulse edges.

Up to 25 sweeps per second is an
optimal prerequisite for rapid and
easy alignments and for applica-
tions in production.

With its high measurement speed and

great ease of operation, FSE will solve

even highly complex measurement
tasks in the shortest possible time.
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The features in detail

FSEA30 FSEA20 FSEA20/30 o 40
10 dB Resolution bandwidth Resolution bandwidth  Resolution bandwidth L B
+ m a
1-dB compression Uz Aol LR é -50 >
point [ 3 [ 3 R o
16948 15448 109-dB 33 ol <
- 99 dBm dynamic range g = e <
displayed noise floor g ° 9 & °
of FSE af 1-MHz y — 28 0 o 24
resolution bandwidth iRz el ity - ¢ B
E + bandwidth (1Hz) 5 g -80#p, o S/
149 dBm (iyp.) 601dp 82 ool ns, /
displayed noise floor = 9 ’oo),e A
of FSEA20 at 10 Hz K 25 51
(s e B g-100 Lz Y
~159 dBm (typ.) z 14, 5 & o b
displayed n;yife floor v y _§ uéa_] 10 Bl - /9
of FSEA30 at 1Hz FSEA 858 /y\
noise figure 2 120
~174 dBm/Hz typ. 15 dB a -70 -60 -50 -40 -30 -20 -10 0
keers Micer el [

Dynamic range, noise and 1-dB compression
point for models of Spectrum Analyzer FSE

FSE is outstanding for its extremely low
noise floor without any impairment to
the dynamic range at large signal lev-
els. This can be seen, for example, from
the 1-dB
+10 dBm, which yields a dynamic

compression  point  of

range of 109 dB even at a resolution
bandwidth of 1 MHz, allowing GSM
and DECT power ramps to be deter-
mined.

The extremely wide intermodulation-
free dynamic range of typ. 116 dB
(models .30) and 105 dB (models .20)
not only ensures reliable measurements
on highly linear amplifiers, it also en-
ables detailed analysis of complex
broadband signals.

Taking as a figure of merit of an ana-
lyzer the difference between its
3rd-order intercept point and its noise
figure, FSEA can offer a value of
around O dB. Put this figure fo the fest.

4 Spectrum Analyzers FSE

Dynamic range, noise, 3rd-order inter-

cept point

FSEM/K open up the microwave range

through to 26.5/40 GHz and retain

the excellent characteristics of the 3.5

and 7 GHz basic models:

¢ Continuous full-span sweep

¢ Fundamental mixing, low noise
floor as well as wide dynamic
range up to 26.5 GHz

e Fully synchronized sweep with
high frequency accuracy even for
FULL SPAN (26.5/40 GHz)

® RF input adapters for N or PC
3.5-mm, or with FSEK K male/fe-

male connector

FSE makes measuring easy for you, of-
fering alarge number of convenient test
functions:
® 4 markers, 4 delta markers
* Marker functions for direct meas-
urement of
- phase noise and
noise power density (/Hz)
- NEXT MIN/PEAK, NEXT MIN/
PEAK RIGHT, NEXT MIN/PEAK
LEFT
- bandwidths and shape factor
* Measurement of channel power,
adjacent channel power and occu-
pied bandwidth
® Frequency counter with selectable
resolution
¢ LOW NOISE, NORMAL and LOW
DISTORTION modes to cater for
low-intermodulation and low-noise
operation
® One-button hardcopy on printer or
plotter



Model Frequency range On-Screen Resolution Low phase noise | 1-Hz resolution | FFT Filter
namic kange anawi S an anawl
icRange | bandwidth d OCXO bandwidth
FSEA20 9 kHz to 3.5 GHz 95 dB lo e o 10k 0 O 0
-pole filters
FSEA30 |20Hzto3.5GHz | 105dB | Fzbe 10 5 5 :
5-pole filters
FSEB20 | 9 kHz to 7 GHz 95 dB lo Hzte TOME O O O
-pole filters
FSEB30 | 20 Hz to 7 GHz 105 dB Uil fip 1053k, . . .
5-pole filters
FSEM20 |9 kHzto 26.5GHz |95 dB Jo S 0 O 0
4-pole filters
FSEM30 |20 Hzto26.5GHz |105dB Iz 6e 1O, . . .
5-pole filters
FSEK 20 9 kHz o 40 GHz 95 dB 210 ieto IOhitEs 0 0 0
-pole filters
FSEK30 |20 Hzto 40GHz | 105 dB U Fbe 10 . . .
5-pole filters

Differences between FSE models in detail

¢ Simultaneous measurement of four
active traces

e Level, frequency and user-defina-
ble limit lines as evaluation help
with pass/fail information

e Split screen with independent
measurement windows

* Quasi-analog display

Tuning on FSE is absolutely synchro-
nous fo the reference frequency for
each span including full span. This
means that every point on the fre-
quency axis is determined with the ac-
curacy of the internal reference fre-
quency and the pixel resolution. Thus,
when reducing the span for detailed
signal analysis, the tiresome readjust-
ment of the center frequency is no
longer needed.

® Incorporated in basic model

O Can be retrofitted

FSE in its basic configuration includes
an AM/FM audio demodulator. Un-
known signals can thus easily be iden-
tified via headphones or the builtin
Modulation
ments are possible using the optional
Vector Signal Analyzer FSE-B7.

loudspeaker. measure-

Limit lines facilitate checking if results
are within predefined tolerances. Virtu-
ally any number of limit lines can be de-
fined with high accuracy by means of
50 points to meet even the most exact-
ing requirements.

The optional tracking generators (see
data sheet for FSE-B8/9/10/11) are
an ideal tool for determining frequency
response, attenuation or VSWR and
feature the following characteristics:
* Wide dynamic range for aftenua-
tion measurements (up to 120 dB)
* Frequency range from 9 kHz to
3.5/7 GHz

* Frequency offset up to + 200 MHz
for measurements on frequency-
converting modules

To generate digitally modulated sig-
nals the tracking generators with built-
in|/Q modulator are ideal. An external
two-channel Arbitrary Waveform Gen-
erator (eg ADS from Rohde & Schwarz)
serves as modulation source.

By adding the optional Vector Signal
Analyzer FSE-B7, FSE can be ex-
panded to a fest assembly enabling di-
rect measurement of the influence of
amplifiers or filters on phase error for in-
stance.

Spectrum Analyzers FSE 5



The features in detail

Designation Type Use Functions
Noise Measurement | FSE-K3 Noise figure * Measurement of noise figure and temperature to Y-factor
Software measurements method
® 2nd-stage correction
* Conversion measurements
® Frequency range same as basic unit, starting from 100 kHz
e Editor for ENR tables
* Runs under Windows® 3.1 on the internal controller (option)
or on an external PC
Application FSE-K10, Mobile | Mobile radio, transmitter * Power ramp and power template
Firmware ') FSEK11, BTS measurements to GSM * Spectrum due to modulation/switching
standards 11.10 and * Spurious emissions
11.20 * Mean carrier power
* Phase/frequency error (with option FSE-B7)

') See data sheet FSEK10/-K11

Despite their comprehensive functional-
ities the analyzers feature great ease of
operation. Basic functions and fre-
quently used help tools such as markers
can be called at a keystroke. The full op-
erating convenience based on a wide
variety of evaluation routines and
marker functions can be accessed via
the menus.

Allessential parameters and results can
be seen at a glance. All test data, scale
factors and setting parameters are log-
ically arranged and thus easy to find.
Setups, traces and graticules displayed
in colour make for error-free analysis of

complex results.

All models are equipped with a large
24-cm (9.5") TFT colour display with
VGA resolution (640 x 480 pixels).

The USER key allows FSE operation to
be tailored to your specific require-

ments. With this key, you can compile

6 Spectrum Analyzers FSE

the functions mainly needed for your
measurement tasks, doing away with
frequent menu changes and speeding
up measurements on the whole.

FSE affords uncomplicated logging of
results. It supports a wide variety of
printers or plotters:

FX-80 and compatibles

Printers with HP-PCL

HP-GL

Postscript

Print files can not only be output via an
inferface but also be stored on diskette
or the internal harddisk. With PCX,
WMF and HP-GL print formats being
available, there is no problem in further
processing print files in standard text
processing systems. Using Controller
FSE-B15, it is particularly easy to gen-
erate test reports and integrate the re-

sults. Texts can then be processed un-
der Windows® on FSE itself.

The optional Controller FSEB15 pro-
vides a further VGA card, a memory ex-
tension to 16 Mbyte, a serial mouse
and a keyboard. FSE-B15 is available
in English and German and is supplied
installed in FSE when ordered together
with the unit. The option opens up the
world of Windows®-3.1 applications
(standard mode), eg statistics pro-
grams or spreadsheet analysis. FSE
can even be linked to a network using
Ethernet

the  optional Interface

FSE-B16.

Complete setups, traces, limit lines and
macros can be stored non-volatile on
the internal harddisk or on diskette with
the built-in 1.44-Mbyte drive.



Rear of Spectrum Analyzer FSE

FSE is ideal for use in automatic test sys-
tems, affording not only fast processing
of results but also an IEC/IEEE-bus com-
mand set conforming to SCPI.

Moreover, with optional Controller
FSE-B15 and a second IEC/IEEE-bus
card (option FSE-B17), FSE can be used
as a controller for fest systems, thus
eliminating the need for further units

and saving space in the system cabinet.

In designing FSE, special emphasis
was placed on keeping after-sales costs
to a minimum:

¢ Temperature-controlled blowers

¢ Calibration interval up to 2 years
e Builtin calibration routines

* Numerous selftest routines

* Modular design

Built-in calibration routines ensure that
FSE remains within defined tolerances
and thus maintains its accuracy of
measurement. The routines are not per-
formed automatically by the instrument
but can be started by the user, thus
avoiding ongoing measurements to be
interrupted.

The results of calibration routines are
output by FSE in the form of comprehen-
sive correction tables. Comparing
these tables over an extended period of
time, the user can detect changes early
and take corrective steps in time. This
enhances confidence in the unit's relia-

bility and measurement accuracy.

A particular asset in system applica-
tions is the internally selectable, high-
precision level calibration source,
which reduces the number of cables re-

quired.

Lasting customer satisfaction is our pri-
mary obijective. The quality manage-
ment system of Rohde &Schwarz meets
the requirements of ISO 9001 and en-
compasses largely all fields of activity
of the company.

The instrument selftest rapidly locates
any faults down to module level. Defec-
tive modules can be replaced nearly
without adjustments or extra test equip-
ment being required. This in conjunction
with the quick spare parts service from
Rohde&Schwarz reduces any repair or
down-time costs that might arise. The low

operating costs go easy on your budget.

The easy concept for fitting the most im-
portant options, ie Vector Signal Ana-
lyzer, Low Phase Noise and OCXO,
7-GHz Frequency Extension, as well as
the easy, adjustment-free incorporation
of the remaining options make it possi-
ble to retrofit the instrument with a min-
imum of downtime or installation costs
being involved.

Spectrum Analyzers FSE 7



Applications

Two-tone measurements (1)

FSE facilitates intermodulation meas-
urements with its wide intermodulation-
free dynamic range, which reduces
measurement errors. This feature is en-
hanced by the LOW DISTORTION
mode, which ensures optimum RF atten-
uation. Evaluation of results is rapid
and easy by means of markers and
delta markers.

Harmonics measurements with split
screen (2)

The splitscreen function has been pro-
vided for the convenient analysis of re-
sults. In harmonics measurements, for
example, the fundamental and the first
harmonic can be displayed simultane-
ously with high resolution.

8 Spectrum Analyzers FSE

Low noise floor even in the microwave
range (3)

Thanks to fundamental mixing FSEM
features the same constantly low noise
floor as an RF analyzer up to
26.5 GHz. As a consequence, FSEM
offers not only a wide dynamic range,
but also a considerably increased
speed for measuring small signals in
the microwave range: Larger resolution
bandwidths and high sensitivity reduce
sweep time while maintaining the S/N
ratio. This is of great advantage when
measuring spurious and harmonics
alike.

500 Hz RF Att 10 a8
500 Hz Miner 20 dbm

FSE phase noise as a function of carrier
spacing (4)

With a phase noise of =123 dBc/Hz at
10 kHz from the carrier, the synthesizer
incorporated in FSEA 30 is ideal for
measuring the phase noise of oscillators
or the adjacentchannel power of radio
FSEA 20, on the other
hand, is ideal for applications where

equipment.

phase noise in the vicinity of the carrier
plays a less important role. Thanks fo the
modular design of the instrument,
FSEA 20, FSEB 20, FSEM 20 and
FSEK 20 can easily be retrofitted with
the synthesizers of models .30.
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Noise Measurement Software FSE-K3

(1)

FSEK3 turns your FSE info a noise

measurement system offering the ad-

vantages of an analyzer (see also data

sheet 757.2380):

¢ From the large number of resolu-
tion bandwidths available, you
can choose the right one for your
application, even for measure-
ments on narrowband DUTs

e With ambiguous results, you can
check your fest system for EM pick-
up or nonharmonics

¢ The lower frequency limit is
100 kHz

* Measurements on frequency-
converting DUTs are supported with
the use of an external generator

RMS detector: power measurement

without correction factors as shown in
FIG 2 where the power of a CDMA sig-
nal in the transmission and the adjacent
channels is measured. The two traces
show the influence of the DUT on the
adjacentchannel power. Measuring
power and adjacentchannel power of
digitally modulated signals requires a
spectrum analyzer to be equipped with
special detectors and test routines. FSE
is the first and the only spectrum ana-
lyzer that features a real power detec-
tor with wide dynamic range —the RMS
detector. Llike a thermocouple power
meter, this detector guarantees stable
and accurate fest results without any
Considerably

correction  factors.

higher test throughput is achieved than

REW 10 MMz
VEW 5 MHz
SWT 64 uw

with the usual sample detector. Using
the available default settings for ACP
measurements in line with common
standards (NADC, PDC, CDMA, etc)
precise test results are obtained easily
and fast.

TV signal in zero span

and TV trigger (3 and 4)

With a maximum resolution bandwidth
of 10 MHz, implemented with the op-
tional TV Demodulator FSE-B3, and the
high resolution of 100 ns/div, FSE
meets all requirements for the analysis
of TV signals. In addition, FSE-B3 pro-

vides the following functions:

* Frame trigger
e line trigger with selection of line

Spectrum Analyzers FSE 9



Applications

e CCVS output for connecting a moni-
tor, adaptable to all standards

Moreover, the quasi-analog display
provides luminance-signal information,
enabling the detection of intermodula-
tion products in the TV spectrum.

RF power frigger replaces external
trigger (no illustration)

An internal broadband level defector
(center frequency +50 MHz) with a
fixed switching threshold of approx.
-20 dBm at the first mixer is used as a
trigger source. With this detector it is
possible, for example, to perform
"Spectrum due to switching" and
"Spectrum due to modulation" meas-
urements fo GSM specifications with-

10 Spectrum Andlyzers FSE

out an external trigger. Likewise, the
detector replaces the external trigger
needed in the gated sweep mode.

Gap sweep: simultaneous measure-
ment of pulse rise and fall times with
high time resolution (1 and 2)

The fast sweep time of 100 ns/div as
well as the gap sweep and pretrigger
functions of Spectrum Analyzer FSE
make it possible to measure the rise and
fall times of an RF pulse simultaneously
and with high time resolution. The
center of the pulse, which is of no infer-
est, is blanked. Even at a resolution
bandwidth of 1 MHz FSE offers a dy-
namic range of over 80 dB thanks to
the high 1-dB compression point of
+10 dBm.

Gated sweep (3 and 4)

The gated sweep function is indispens-
able for analyzing TDMA signals used
in modern communication systems.
With this function, the spectrum of burst
signals can be investigated without any
inferference being caused by switching
the signals on and off. The selected
gate time determines over what interval
a pulse is to be analyzed. Selection of
the gate time is very easy and conven-
ient in the time domain display (zero
span) of the pulse.



Universal analysis of digital signals

Spectrum Analyzer FSE in conjunction

with the optional Vector Signal Ano-

lyzer FSE-B7 is ideal for demodulating

and measuring digitally modulated sig-

nals with frequencies up to 3.5 GHz,

7 GHz, 26.5 or 40 GHz. This univer-

sal tool offers a wide variety of settings:

¢ Demodulation of all common
mobile-radio signals

® Freely selectable symbol rates

* Type of filter

o Roll-off factor or BT product of filter

¢ Synchronization bit sequences

¢ Predefined, application-specific
settings for all common standards,
eg GSM, PCS 1900, NADC,
CDMA (IS95)

mobile

Versatile display of results

* In-phase and quadrature signals

® Magnitude and phase

e Vector and constellation diagrams

* Eye and trellis diagrams

® Sum fault: amplitude, frequency,
phase, vector

Power ramp measurements

To perform power ramp measurements
on TDMA systems such as GSM or
DECT in line with standards, reference
must be made to synchronization se-
quences (pre- or mid-amble) in order to
establish a time reference. Making
such measurements to standard is not
possible using conventional analyzers
—itis no problem with FSE!

I/Q signal and phase error measurements over 50 symbols of a GSM

2 Measurement of GSM power ramps to standards with high-precision time
reference through synchronization to mid-amble

3 Measurement of modulation error of /4-DQPSK signals (NADC)

Accurate AM, FM and ¢M measure-
ments

Featuring high-accuracy measurement
of the modulation depth and frequency
deviation coupled with the display of
demodulated signals in the time do-
main, FSE not only enables testing of
analog and dual-mode radio equip-
ment but also the determination of fast
transient response in frequency and
amplitude (see separate data sheet
Vector Signal Analyzer FSE-B7, order
number 757.2167).

Spectrum Analyzer FSE and the op-
tional vector signal analyzer provide
universal test capabilities in one unit.

Spectrum Analyzers FSE 11



| FSEA20 | FSEA30 | FSEB20 | FSEB30 | FSEM20 | FSEM30 | FSEK20 | FSEK30

Specifications are guaranteed under the following conditions:

30 minutes warmup time at ambient temperature, specified environmental conditions met, calibration cycle adhered to, and total calibration performed.

Data without tolerances: typical values only. Data designated "nominal" apply to design parameters and are not tested.

Frequency range

Frequency resolution
Reference frequency
Internal, nominal
Aging per day ')
Aging per year ')
Temperature drift (O to 50°C)
Total error (per year)
With option FSE-B4
Aging per day ')
Aging per year ')
Temperature drift (0 to 50 °C)
Total error (per year)
External
Frequency display
Resolution
Error
(sweep time >3 x auto sweep time)
Frequency counter
Resolution
Count accuracy (S/N >25 dB)
Display range for frequency axis
Resolution/error of display range
Spectral purity (dBc/Hz)
SSB phase noise, f <500 MHz,
carrier offset 100 Hz

1 kHz
10 kHz
100 kHz 2)
1 MHz 2)
With option FSE-B4
Sweep time
Span = 0 Hz
Span 210 Hz
Error

Picture refresh rate (span <7 GHz)
Sampling rate

+(marker frequency x reference error + 0.5% x span + 10% x resolution bandwidth + 10 Hz + 1/2 (last digit))

<-85

<95
<119
<-135

‘20 Hzto 3.5 ‘ 9 kHz to
GHz 7 GHz
1x1077 -
2x107 1x1070
5x1078 1x107¢
2.5x107 | 2.5x10°

- 1x107°
= 2x107
- 5x1078
= 2.5x107

‘ 20 Hz to ‘ 9 kHz to 20 Hz fo
7 GHz 26.5GHz | 26.5GHz
0.01 Hz
1x107 = 1x107°
2x10~7 1x107° 2x107
5x1078 1x107¢ 5x1078
2.5x107 | 2.5x10° | 2.5x107
- 1x1077 -
= 2x107 =
- 5x1078 -
= 2.5x107 =
10 MHz ornx 1 MHz, n=11t0 16
with marker

0.1 Hz to 10 kHz (dependent on span)

t(frequency x reference error + 10 Hz + 1/2 (last digit))

measures the marker frequency
0.1 Hz to 10 kHz (selectable)

0 Hz, 10 Hz to full span

<-81
<-100
<114
<111

0.1 Hz/1%
for f >500 MHz see diagrams below
<-87 - <-81 -
<-107 <79 <-100 <79
<-120 <90 <114 <-90
<117 <113 <111 <113
<-135 <129 <-129 <-129

for models .20 with option FSE-B4 values of models .30 apply

>20 updates/s with 1 trace, >15 updates/s with 2 traces

1 ps to 2500 s in 5% steps
5 ms to 16000 s in steps <10 %
1%

50 ns (20-MHz A/D converter)

<-129

Number of pixels 500

Time measurement with marker and cursor lines

Resolution 50 ns

Sweep trigger free run, single, line, video, gated, delayed, external
Zero span additionally pretrigger, postirigger, trigger delay

‘ 9 kHz to ‘ 20 Hz to
40 GHz 40 GHz
= ]><1079
]x]Of6 2x]077
1x107¢ 5x1078
2.5x10% | 2.5x107
1x107° -
2x107 -
5x1078 -
2.5x107 =

- <-81
<79 <-100
<90 <114
<113 <111
<129 <129

') After 30 days of operation.
2) Valid for span >100 kHz.

-70 \
dBc/Hz FSEA 500 MHz
_80 FSEA 3.5 GHz H
FSEB/M/K 500 MHz
................. FSEB/M/K 3.5 GHz
3 90 FSEM/K 26.5 GHz [
2
2
8 -100
o
o0
3 .,
@ _110 \
-120 N
_1304— SSBphase noise
of models .20
1401 (typ. values)
-150
-155
1 kHz 10 kHz 100 kHz 1 MHz 10 MHz
Carrier offset ——
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dBc/Hz
-70
FSEA 500 MHz
................ FSEA 3.5 GHz
FSEB/M/K 500 MHz
---------------- FSEB/M/K 3.5 GHz
R FSEM/K 26.5 GHz
AN R D N L FSEK 40 GHz
2
¢ -100
2
o
& -110
vy
-120
-130
140 SSB phase noise
of models .30
50l (typ. values)
-155 1 1
100Hz  1kHz 10 kHz 100 kHz 1 MHz 10 MHz

Carrier offset ——



FSEA20 | FSEA30 | FSEB20 | FSEB30 | FSEM20

| FSEM30 | FSEK20 | FSEK30

Resolution bandwidths
3-dB bandwidths
(in 1/2/3/5 steps)
FFT Filter (in 1/2/3/5 steps)
(see also folding page)
<3 MHz
5 MHz
10 MHz
Shape factor 60:3 dB

<1 kHz

1 kHz to 2 MHz

>2 MHz
Video bandwidths

Bandwidth error

Display range
Maximum input level
RF attenuation O dB

DC voltage

CW RF power

Pulse spectral density
RF attenuation 210 dB

DC voltage

CW RF power

Max. pulse voltage

Max. pulse energy (10 ps)
1-dB compression of input mixer
(O-dB RF attenuation)
Displayed average noise floor (dBm)
(O-dB RF attenuation, RBW 10 Hz,
VBW 1 Hz, 20 averages, trace
average, span O Hz, termination
50 Q), frequency:

20 Hz

1 kHz

10 kHz

100 kHz

1 MHz

10 MHz to 3.5/6 GHz
6to 7 GHz
7 to 18 GHz
18 t0 26.5 GHz
26.5 to 30 GHz
30 to 40 GHz
Max. dynamic range

Displ. noise floor to 1-dB compression
Max. harmonics suppres., f >50 MHz
Max. intermodulation-free range
50 MHz to 3.5 GHz (nominal)

150 MHz to 7/26.5 GHz (nominal)
Intermodulation

3rd-order intercept point (T.O.1.),
Af >5 x resolution BW or >10 kHz

Intermodulation-free range
at =40 dBm mixer level

Intercept point k2 (dBm)

Immunity fo inferference
Image frequency (dB)
Intermediate frequency (dB)
Spurious response (f >1 MHz, with-
out input signal, O-dB attenuation)
Span <30 MHz
Span 230 MHz
f = 25.175 MHz, 5.7172 GHz
., = 60 MHz
Other interfering signals (mixer
level <~10 dBm)

10 Hz to 1 Hzto 10 Hz to 1 Hz to 10 Hz to 1 Hz to 10 Hz to 1 Hz to
10 MHz 10 MHz 10 MHz 10 MHz 10 MHz 10 MHz 10 MHz 10 MHz
- 1 Hz to - 1 Hz to - 1 Hz to - 1 Hz to
1 kHz 1 kHz 1 kHz 1 kHz
<10%
<15%
+25%, -10%
<6
<15 <12 <15 | <12 | <15 | <12 | <15 | <12
<7
1 Hz to 10 MHz in 1/2/3/5 steps
noise floor displayed to 30 dBm
ov
20 dBm (=0.3 W)
97 dBuV,/MHz
ov
30 dBm (=1W)
150 V 50V
TmWs 0.5 mWs
+10 dBm nominal
- <-80 - <74 - <74 - <74
- <110 - <-104 - <-104 - <-104
<90 <125 <-84 <119 <-84 <119 <-84 <119
<110 <135 <-104 <129 <-104 <129 <-104 <129
<-130, <-145, <-125, <142, <124, <-142, <124, <142,
typ. 135 | typ.-150 | typ.-130 | typ.-145 | typ.-129 | typ.-145 | typ.-129 | typ.-145
<145, typ. 150 <142, typ. <147 <138, typ. ~140
- - <-139 <-139 <-135, typ. -138
- - - - <138, typ. ~140 <134, typ. 139
- - - - <135, typ. 138 <131, typ. 136
- - - - - - <120, typ. 125
- - - - - - <116, typ. 122
10 Hz 1 Hz 10 Hz 1Hz 10 Hz 1Hz 10 Hz 1Hz
bandwidth | bandwidth | bandwidth | bandwidth | bandwidth | bandwidth | bandwidth | bandwidth
155 dB 165 dB 152 dB 162 dB 150 dB 160 dB 150 dB 160 dB
>90 dB
105 dB 115 dB - - - - - -

- - 105 dB 115 dB 103 dB 112 dB 103 dB 112 dB
212 dBm, typ. 15 dBm for 212 dBm, typ. 15 dBm for f >150 MHz 212 dBm, typ. 15 dBm for
f >50 MHz f>150 MHz;

210 dBm for f >7 GHz
105 dB
>25, typ. >40 >25 for f <150 MHz, >35 typ. >25 for f <150 MHz,
for f <50 MHz, >40 for f >150 MHz, >45 typ. >40 for f >150 MHz
>45, typ. >50 for f >50 MHz
>75 >80, typ.>90 >80, typ. >90 >80
>80 >100 >75 >80

<~100 dBm | <-110 dBm | <<100 dBm | <~110 dBm | <-100 dBm | <~110 dBm | <-100 dBm | <-110 dBm

<~100 dBm | <110 dBm
<-80 dBm

<-100 dBm
<-100 dBm

<-100 dBm
<-75 dBm

Spectrum Analyzers FSE 13




FSEA20 | FSEA30 | FSEB20 | FSEB30 | FSEM20 | FSEM30 | FSEK20 | FSEK30

Level display
Measurement display
Log level range

Lin level range

Trace

Trace detector

Trace functions

Setting range of reference level
Log level display

Linear level display
Units of level axis

Level measurement error

—40 dBm, RF attenuation 20 dB,
ref. level =15 dB, RBW 5 kHz

Absolute error at 120 MHz
Freq. response (10 dB RF atten.)
<1 GHz
110 3.5/7 GHz
7 to 18 GHz
18 to 26.5 GHz
26.5 to 40 GHz
Attenuator error
IF gain error
Linearity error
Log level display
(RBW =1 kHz, analog,
S/N >15 dB)
0to -50 dB
-50 to -70 dB
-70 to -80 dB
-70 to -95 dB
Linear level display
Bandwidth switching error
1 Hz to 30 kHz/100 to 300 kHz
1 to 10 MHz
Total measurement error
(0to-50dB, S/N >15 dB,
span/RBW <100)
<1 GHz
1t03.5/7 GHz
7 to 18 GHz
18 to 26.5 GHz
26.5 to 40 GHz
Pulse amplitude error (single pulses)

Bandwidth <1 MHz/=1 MHz

Trigger

Delayed sweep
Trigger source
Delay time

Error of delay time
Delayed sweep time
Gated sweep
Trigger source

Gate delay

Gate length

Error of gate length
Gap sweep (span = 0 Hz)
Trigger source
Pretrigger

Trigger to gap time
Gap length

AF demodulation types
Audio output
Marker stop time

Squelch

500 x 400 pixels (with one diagram displayed); max. 2 diagrams with independent settings
10 to 200 dB, in steps of 10 dB
10% of reference level per division (10 divisions) or logarithmic scaling
max. 4 traces with 1 diagram, 2 traces per diagram with 2 diagrams, simultaneous measurement with all traces
max peak, min peak, auto peak (normal), sample, rms, average
clear/write, max hold, min hold, average

-130 to 30 dBm, in steps of 0.1 dB
7.0 nV to 7.07 V in steps of 1%
dBm, dBpV, dBmV, dBUA, dBpW (log and lin level display) mV, pV, mA, pA, pW, nW (linear level display)
The values are guaranteed for bandwidths from 10 Hz to 30 kHz and 100 kHz to 10 MHz

<0.3 dB

<0.5 dB
<1 dB
- - - - <2 dB')
_ - _ _ <2.5 dB')
- - - - - | - | <3 dB')
<0.3 dB
<0.2 dB (typ. 0.1 dB)

<0.3 dB

<0.5dB

<1 dB - <1dB -
<1 dB <1 dB

5% of ref. level

<1dB ‘

- <1dB -
<1 dB - <1 dB

<0.2 dB/<0.2 dB
<0.3 dB

<1 dB
<1.5dB
_ - _ _ <2.5 dB')
- - - - <3 dB')
_ - - - - | - | <3.5 dB')

<0.5 dB, nominal/<2 dB, nominal

free run, line, video, RF, external

free run, line, video, RF, external
100 ns to 10's, resolution 1 ps min. (or 1% of delay time)
£(1 ps + (0.1% x delay time))
2 psto 1000 s

external, RF
1 psto 100 s
1 ps to 100 s, resolution min. 1 ps or 1%
£(1 ps + (0.05% x gate length))

free run, line, video, RF, external
1 us to 100 s, 50 ns resolution, dependent on sweep time
1 us to 100 s, 50 ns resolution, dependent on sweep time
1 ps to 100 s, 50 ns resolution

AM and FM
speaker and phone jack
100 ms to 60 s

adjustable by means of level line

1) For RF frequencies >7 GHz: error after calling peaking function. For sweep times <10 ms/GHz: additional error 1.5 dB.
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FSEA20 | FSEA30 | FSEB20 | FSEB30 | FSEM20 | FSEM30 | FSEK20 | FSEK30

RF input

VSWR (RF attenuation >0 dB)
f<3.5 GHz
f <7 GHz
f<26.5 GHz
f <40 GHz
Attenuator
Probe power supply

Power supply and coding connector
for antennas etc (antenna code)

Supply voltages
AF output
Open-circuit voltage

IF 21.4 MHz
Level
Video output
Voltage (bandwidth =1 kHz)
Reference frequency
Output, usable as input
Output frequency
Level
Input
Required level
Sweep output
Power supply connect. f. noise source
External trigger/gate input
Voltage
IEC/IEEE-bus control
Instruction set
Connector
Interface functions
Serial interface
Mouse interface
Plotter
Plotter language
Printer inferface
Keyboard connector
User interface
Connector f. external monitor (VGA)

Display

Resolution

Pixel failure rate

Mass memory

Operating temperature range
Nominal temperature range
Limit temperature range
Storage temperature range
Climatic loading

Mechanical stress

Sinusoidal vibration

Random vibration

Shock

Recommended calibration interval
RFI suppression

Power supply

AC supply

Power consumption

Safety

Test mark

Dimensions in mm (W x H x D)

Weight

N female, 50 Q adapter system, 50 Q, N
male and female, 3.5 mm

male and female

adapter system, 50 Q,
N male and female,
K male and female

<1.5
_ <2.0
- - - — <3 ‘

<25
<2.5

0 to 70 dB, selectable in 10-dB steps
+15V DC, -12.6 V DC and ground, max. 150 mA
12-contact Tuchel

+10 V, max. 100 mA, ground
Zowr = 10 Q, jack plug
adjustable up to 1.5V

Zout = 50 Q, BNC female, bandwidth >1 kHz or resolution bandwidth
0 dBm at reference level, mixer level >-60 dBm
Zout = 50 Q, BNC female
0to 1V, full scale (open-ircuit voltage); log scaling

BNC female
10 MHz
10 dBm nominal
1 to 16 MHz, infeger MHz
>0 dBm from 50 Q
BNC female, O to 10 V, proportional to displayed frequency
BNC female, O and 28 V, switch-selected
BNC female, >10 kQ
-5 to +5 V, adjustable
interface to IEC-625-2 (IEEE 488.2)
SCPI 1994.0
24-contact Amphenol female
SHT, AH1, T6, L4, SR1, RL1, PP1, DC1, DT1, C11
RS-232-C (COM 1 and COM 2), 9-contact female connectors
PS/2 compatible
via IEC/IEEE bus or RS-232-C
HP-GL
parallel (Centronics compatible) or serial (RS-232-C)
5-contact DIN female for MF-2 keyboard
25-contact Cannon female
15-contact female

24-cm LC TFT color display (9.5")
640 x 480 pixels (VGA resolution)
<2x 107
1.44-Mbyte 3 1/2" diskette (built-in disk drive), harddisk

+5 to +40°C
+0 to +50°C
-40 to +70°C
+40°C at 95% relative humidity (IEC 68-2-3)

5to 150 Hz, max. 2 g at 55 Hz; 0.5 g from 55 to 150 Hz; to IEC 68-2-6, IEC 68-2-3, IEC 1010-1, MILT-28800D, class 5
10 to 300 Hz, acceleration 1.2 g;ms
40 g shock spectrum, to MIL-STD-810C and MIL-T-28800D, classes 3 and 5
1 year (2 years for operation with external reference)
to EMC directive of EU (89/336/EEC) and German EMC legislation

200 to 240 V: 50 to 60 Hz, 100 to 120 V: 50 to 400 Hz, class of protection | to VDE 411

170VA | 180VA | 185VA | 195VA | 220VA | 230VA | 220VA | 230VA
to EN 61010-1, UL 3111-1, CSA C22.2 No. 1010-1, IEC 1010-1
VDE, GS, UL, cUL
435 x 236 x 460 (5 units of height) 435 x 236 x | 435 x 236 x | 435 x 236 x
570 460 570
215kg | 227kg | 21.8kg | 232kg | 23.8kg 25.2 kg 24.4 kg 25.8 kg
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Fax Reply Spectrum Analyzers FSE

U Please send me an offer

O I would like a demonstration

O Please call me

O I would like to receive your free-of-charge CD-ROM catalog
(including Test&Measurement Products +
Sound and TV Broadcasting)

Others:

Name:

Company/Department:

Position:

Address:

Country:

Telephone:

Fax:

E-mail:

ROHDE & SCHWARZ GmbH & Co. KG tMihldorfstraBe 15 (D-81671 Minchen
P.O.B. 801469 [D-81614 Minchen (lelephone +4989 41290 [Fax +4989 4129-3777 Unternet: hitp://www.rsd.de

298 (Bi dr)

Printed in Germany

PD 757.1519.25 [Printed on chlorine-free paper [Subject to change



Specifications

Total level error <0.5 dB with 10 dB RF attenuation
<0,6 dB with 20/30/40 dB RF attenuation

Specifications are valid for:

Temperature range 2010 30 °C

Frequency range 10 MHz to 2 GHz

Resolution bandwidths 5 to 30 kHz/300 kHz/1 MHz
Signal level -10to =50 dB below reference level
Stop frequency <2 GHz

Sweep time 23 x auto sweep time

(All specifications apply to design parameters and are not tested)

Video output
Output voltage into 75 Q 1 Voo
Video polarity positive/negative (switchable, eg standard B/G, L)
Frequency response O to 4.43 MHz -2 dB
Video S/N ratio
(rms, to CCIR, level >3 mV) 55dB

Nonlinearity in case of
10 to 75% modulation

Differential gain 10%
Differential phase 10°
2-Tk factor 3%
Triggering
TV trigger vertical and horizontal TV sync signals,
any line within a 625- or 525-ine system
Standards B/G,D/K, I, L, M

(standard in models .30)

Resolution bandwidths (RBW)
3 dB bandwidths, in 1/2/3/5 steps 1 Hzto 1 kHz
2%

Bandwidth error, nom.

Shape factor 60:3 dB, nom. 2.5

Display range for frequency axis

Min. span 25 x RBW

Max. span 100000 x RBW, max. 2 MHz

Level measurement error
Additional total level error

referred to RBW 5 kHz <1dB
Max. display range 100 dB
Immunity to interference
Spurious response <100 dBm

100 000 Sweep time for 10 kHz Span FFT Filter FSE-B5

¢ High frequency resolution due to very small
10000 | DFFTFiler FSEB5 [ shape factor of 2.5
1000 O Analog filter ~ [7] ® Extremely short measurement time, up to

_ 100 150 times faster than with conventional
= 0 filters
E 1
G 0T T T e a0 100 300

RBW (Hz) ———>

Ordering information

Order designation Type Order No.

Spectrum Analyzer 9 kHz to 3.5 GHz FSEA20 1065.6000.20
Spectrum Analyzer 20 Hz to 3.5 GHz FSEA30 1065.6000.30
Spectrum Analyzer 9 kHz to 7 GHz FSEB20 1066.3010.20
Spectrum Analyzer 20 Hz to 7 GHz FSEB30 1066.3010.30
Spectrum Analyzer 9 kHz to 26.5 GHz FSEM20 1080.1505.20
Spectrum Analyzer 20 Hz to 26.5 GHz FSEM30 1079.8500.30
Spectrum Analyzer 9 kHz to 40 GHz FSEK20 1088.1491.20
Spectrum Analyzer 20 Hz to 40 GHz FSEK30 1088.3494.30

Accessories supplied

Power cable, operating manual, spare fuses;

FSEM: test-port adapter 3.5 mm female (1021.0512.00) and
N female (1021.0535.00)

FSEK: test-port adapter K female, N female




Recommended extras

Order designation | Type | Order No.
Options (also see tables on folding page)
7-GHz Frequency Extension for FSEA FSE-B2 1073.5044.02
TV Demodulator FSE-B3 1073.5244.02
Low Phase Noise and OCXO (for models .20) FSE-B4 1073.5396.02
FFT Filter 1 Hz to 1 kHz (for models .20) FSE-B5 1073.5544.02
Vector Signal Analyzer FSE-B7 1066.4317.02
Tracking Generator 3.5 GHz FSE-B8 1066.4469.02
Tracking Generator 3.5 GHz with I/Q Modulator FSE-B9 1066.4617.02
Tracking Generator 7 GHz FSE-B10 1066.4769.02
Tracking Generator 7 GHz with I/Q Modulator FSEBI11 1066.4917.02
Switchable Attenuator for Tracking Generator FSE-B12 1066.5065.02
Controller for FSE, German (mouse and keyboard included) | FSE-B15 1073.5696.02
Controller for FSE, English (mouse and keyboard included) | FSE-B15 1073.5696.03
Ethernet Interface 15-contact AUI connector FSEB16 1) 1073.5973.02
Thin-wire BNC connector FSEB16 ! | 1073.5973.03
2nd IEC/IEEE-Bus Interface for FSE FSEB17 1) 1066.4017.02
Removable Harddisk FSEB182 | 1088.6993.02
Second Harddisk for FSE-B18 (firmware included) FSEB19 1088.7248.02
Increased Level Accuracy up to 2 GHz FSE-B22 2| 1106.3480.02
Broadband Output 741.4 MHz FSEB23 2 | 1088.7348.02
Software
Noise Measurement Software, Windows FSEK3 1057.2996.02
GSM Application Firmeware, Mobile FSE-K10 1057.3092.02
GSM Application Firmware, BTS FSEK11 1057.3392.02
Recommended extras
Service Kit FSE-Z1 1066.3862.02
DC Block, 5 to 7000 MHz (Type N) FSE-Z3 4010.3895.00
DC Block, 10 kHz to 18 GHz, Type N FSE-Z4 1084.7443.02
Microwave Measurement Cable and Adapter Set for FSEM | FS-Z15 1046.2002.02
Service Manual - 1065.6016.24
Headphones - 0708.9010.00
German Keyboard PSA-Z2 1007.3001.31
American Keyboard PSA-Z2 1007.3001.02
PS/2 Mouse FSE-Z2 1084.7043.02
Color Monitor, 15", 230 V PMC3 1082.6004.02
Printer, 24-pin printer head PDN 0351.4512.04
IEC/IEEE-Bus Cable, 1 m PCK 0292.2013.10
IEC/IEEE-Bus Cable, 2 m PCK 0292.2013.20
19" Rack Adapter
with front handles ZZA95 0396.4911.00
without front handles ZZA951 0396.9488.00
Set of Front Handles 77G95 0396.5176.00
Transit Case Z7K-954 1013.9395.00
Transit Case (FSEM 30 and FSEK 30 only) ZZK-955 1013.9408.00
Trolley ZZK-1 1014.0510.00
Matching Pads, 75 Q
L section RAM 0358.5414.02
Series resistor, 25 Q RAZ 0358.5714.02
Accessories for current, voltage and field-strength see accessories for Test Receiver ESS,
measurement data sheet PD 756.9768
SWR Bridge, 5 to 3000 MHz ZRB2 0373.9017.52
SWR Bridge, 40 kHz to 4 GHz ZRC 1039.9492.52
High-Power Attenuators, 100 W, RBU 100 1073.8820.XX
3/6/10/20/30 dB g(c))()=03/06/10/20/
High-Power Attenuators, 50 W RBU 50 1073.8895.XX
3/6/10/20/30 dB (3X(§()=03/06/10/20/
Preamplifier, 9 kHz to 30 MHz ESH3-Z3 0827.8016.52
Preamplifier, 20 to 1000 MHz ESV-Z3 0397.7014.52
For FSEM/K only:  Test-Port Adapter, N (male) - 1021.0541.00
Test-Port Adapter, 3.5 mm (male) - 1021.0529.00
For FSEK only: Test-Port Adapter, N (male) - 1036.4783.00
K (male) - 1036.4802.00

1) Options FSE-B16 and FSE-B17 require option FSEB15.
2) Cannot be retrofitted, factory-fitted only.




Important Hints before Operation:

For instruments without the computer function FSE-B15:

For instruments with the computer function FSE-B15:

For

The disks used must have been formatted by the FSE itself or by MS-DOS. Pre-formatted disks

can cause errors.

The drives D: and Q: are reserved for system software and must not be altered. Any changes in

the drives D: and Q: can cause function errors.

When operating a PS/2 mouse, a mouse driver has to be loaded via the designated entry in the

autoexec.bat file.

The files AUTOEXEC.BAT and CONFIG.SYS are write protected. User-specific programs which
are to be executed automatically during the system startup must be entered in the file
C:\AUTOUSER.BAT. Network drivers for option FSE-B16 must be entered in the file

C:\NETWORK.BAT.

After switching on the instrument, the startup process can be interrupted if required. This is
achieved by pressing any key on the external keyboard repeatedly until "ABORT SYSTEM BOOT
[Y/N?]" is queried on the display. The instrument works then in the DOS mode.

all instruments:

Aborting a hardcopy is not possible when printout is in progress. Print jobs in the queue can be
deleted before printout has been started by pressing the HARDCOPY START key until the
message "Hardcopy in progress. Abort?" is displayed. The length of the queue is two jobs.

Safety Instructions

This unit has been designed and tested according to the standards outlined overleaf and has left the
manufacturer's premises in a state fully complying with the safety standards.
In order to maintain this state and to ensure safe operation, observe the following instructions, symbols

and

1.

precautions.

The unit may be used only in the operating
conditions and positions specified by the
manufacturer. Unless otherwise agreed, the
following applies to R&S products:

Pollution severity 2, overvoltage category 2,
IP degree of protection 2X, altitude max.
2000 m.

The unit may be operated only from supply
networks fused with max. 16 A.

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

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

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

For permanently installed units without built-in
fuses, circuit breakers or similar protective
devices, the supply circuit must be fused such

1065.6000

as to provide suitable protection for the users
and equipment.

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

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

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.

It is 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 compliance with
relevant safety standards at regular intervals.

E-4



If the wunit 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. 2m). 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 disconnecting device
must be provided at system level.

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

Prior to performing any work on the unit or
opening the wunit, the latter must be
disconnected from the supply network.

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

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

(visual inspection, PE
insulation-resistance,
measurement, functional test).

conductor test,
leakage-current

10. Any additional safety instructions given in

this manual are also to be observed.

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

/a\

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

Patent Information

Ground
terminal

1

Danger! Warning! Ground
Shock hazard High
temperatures
Warning!

Hot surfaces

This product contains technology licensed by Marconi Instruments LTD. under US patent 4609881 and

under the corresponding patent in Germany and elsewhere.

1065.6000

S.2
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Certificate No.: 9502052

This is to certify that:
Equipment type

FSE-B1
FSE-B10
FSE-B11
FSE-B12
FSE-B15
FSE-B16
FSE-B17
FSE-B2
FSE-B21
FSE-B3
FSE-B4
FSE-B7
FSE-B77
FSE-B8
FSE-B9
FSE-Z2

Order No.

1073.4990.02
1066.4769.02
1066.4917.02
1066.5065.02

1073.5696.02/.03
1073.5973.02/.03

1066.4017.02
1073.5044.02
1084.7243.02
1073.5244.02
1073.5396.02
1066.4317.02
1102.8493.02
1066.4469.02
1066.4617.02
1084.7043.02

&

ROHDE&SCHWARZ

EC Certificate of Conformity

Designation

Color Display

Tracking Generator
Tracking Generator

Output Attenuator
Computer Function
Ethernet Interface

2nd IEC BUS Interface

7 GHz Frequency Extension
External Mixer Output

TV Demodulator

OCXO 10 MHz and Low Phase Noise
Signal Vectoranalysis
Signal-Vectoranalysis
Tracking Generator
Tracking Generator

PS/2 Mouse

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 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:

EN50081-1 : 1992
EN50082-1 : 1992

Affixing the EC conformity mark as from 1995

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

Munich, 1998-04-06 Central Quality Management FS-QZ / Becker

1073.4990.02 CE E-6



&

ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 9502052

This is to certify that:

Equipment type Order No. Designation

FSE-B1 1073.4990.02 Color Display

FSE-B10 1066.4769.02 Tracking Generator
FSE-B11 1066.4917.02 Tracking Generator
FSE-B12 1066.5065.02 Output Attenuator

FSE-B15 1073.5696.02/.03 Computer Function
FSE-B16 1073.5973.02/.03 Ethernet Interface

FSE-B17 1066.4017.02 2nd IEC BUS Interface
FSE-B2 1073.5044.02 7 GHz Frequency Extension
FSE-B3 1073.5244.02 TV Demodulator

FSE-B4 1073.5396.02 OCXO 10 MHz and Low Phase Noise
FSE-B7 1066.4317.02 Signal Vectoranalysis
FSE-B77 1102.8493.02 Signal-Vectoranalysis
FSE-B8 1066.4469.02 Tracking Generator

FSE-B9 1066.4617.02 Tracking Generator

FSE-Z2 1084.7043.02 PS/2 Mouse

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 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:

EN50081-1 : 1992
EN50082-1 : 1992

Affixing the EC conformity mark as from 1995

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

Munich, 1997-07-15 Central Quality Management FS-QZ / Becker

1073.4990.02 CE E-5



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




