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• 	 For all interfaces 
analog. digital and combi ned 

• 	 Real dual-channel measurements 

• 	 Maximum dynamic ran ge 

• 	 FFT analysis 
• 	 Jitter analys is 

Audio Analyzer R&S UPL 
The :olution for tilt' budget-conscious 

• 	 Interface tester New options: 
• 	 Freely progra mmable filters 
• 	 Versatile functions • 3G Mobile Phone Test (R&S UPL-S9) 
• Compact unit with integrated PC • LANlnterface (R&S UPL-Bll) 
• Automatic test sequences • Coded Audio Signal Generation 
• 	 Extensive online help (R&S UPL-S 23) 
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Audio analysis today and tomorrow 


Analog amI digital 

Audio signal processing without digital 

technology is no longer conceivable. Yet, 
analog technology is still present and 

constantly being improved State-of-the­
art measuring instruments must there­

fore be able to handle both analog and 
digital signal processing 

The Audio Analyzer R&S UPL performs vir­
tually every type of analog measurement 

frequency response measurements: exter­
nally controlled sweeps with reference 

traces: determination of 3rd order differ­
ence frequency distortion: or spectral dis­

play of demodulated wow and flutter 
signals In contrast to many other audio 

analyzers, the R&S UPL can perform rea l 
dual-channel measurements in the audio­
frequency range, i.e . there is no need for 

,. 

switchover between two inputs and this 
type of measurement is not limited to a 

few special cases. 

The generator is equally versatile 

it supplies any conceivable signal whether 
sinewave, noise signals, or multi-sinewave 
signals comprising up to 7400 frequencies 

In addition, the R&S UPL features excel­

lent technical data analog sinewave gen­
eration with harmonics of typo -120 dB: 
spectrum displays with a noise floor 

below -140 dB for analog and -160 dB 
for digital interfaces: and FFT with a max­
imum frequency resolution of 005 Hz. 

The R&S UPL provides signal monitoring 

via loudspeaker, Jitter measurements on 
digital audio signals, resynchronization of 

Jittered digital audio signals by means of a 
jitter-free clock signal, and much more. 

Sup rio!' analysis cOllcept 

The R&S UPL performsall measurements 
using digital signal processing Analog sig­
nals to be tested undergo elaborate pre­
processing before they are digitized and 
measured by means of digital routines. For 

example, in THO measurements, the fun­
damental is attenuated by means of a 
notch filter and the residual signal ampli­

fied by 30 dB before it is digitized In this 
way, the dynamic range can be extended 
beyond that offered by the internal20-bit 

converter. This provides sufficient margin 
for measuring converters of the future, 
which will be more advanced than those 
with present-day technology (see graph on 

right) . This concept ensures performance 
and flexibility by far superior to instru­
ments providing purely analog or digital 

measurements. 

CONTIIOl 
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It also offers many other advantages over 

analog technology alone 

• 	 The test routines for analog and digi­
tal interfaces are identical. This al­
lows, for example, the direct compari­
son of IMD measurements made 
ahead of and after a converter. 
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The intelligent combination of analog and digital measurement 
techniques paves the way for future applications. 

• 	 All test functions are available on the 

analog and the digital interfaces. Th is 
makes it possible to perform measure­
ments at any point along a common 
analog and digital transmission path, 
the only way to ensure efficient and 
complete testing. 

• 	 The filters are also implemented digi­
tally, Yie lding a more or less infinite 
number of them - and this also holds 
true for measurementson analog in­
terfaces. To loop a new filter into the 
test path, you merely have to choose 
the type of filter (eg. highpassl. cut­

off frequency and attenuation. 
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• 	 In intermodulation measurements, 

spurious components are measured 
selectively for all frequencies in accor­
dance with the mathematical formu­
lae of the applicable test standards. 
This procedure prevents the inclusion 
of adjacent components in the mea­
surements, which is usua lly inevitable 
with analog test methods. 

• 	 Measurement speed is usually higher 
than with analog techniques since 
digita l test routines can adapt their 
speed to the input frequency 

• 	 And last but not least Operation is 
the same for the analog and the digi­
tal interfaces - a feature that should 
not be underestimated 

Certified Uuahty Svslern 

ISO 9001 


A futurr-pro rinvestm In! 

No one can accurately predict the effects 
that future developments in digital tech­
nology will have on the audio world and 
the resulting test requirements. Yet this is 
not a problem for the Audio Analyzer R&S 
UPL. Since all test functions are imple­
mented digitally, the R&S UPL can be 
adapted to changing requirements by sim­
ply loading the necessary software - and 

this also applies to analog interfaces 

One more benefit: Rohde &Schwarz is the 
only manufacturer to equip its audio ana­
lyzers with 32-bit floating-point signa l pro­
cessors throughout. th LIS offering plenty of 
capacity beyond the limits of today's com ­
mon 24-bit technology. 

AcOnlpeteut partner 

The name Rohde &Schwarz stands for 
excellent quality - thousands of audio ana­
lyzers are already in the hands of satisfied 
customers and have been operating suc­
cessfully for many years Following in the 

footsteps of the exclusively analog R&S 
UPA and R&S UPD,which still hold the top 
posi tion in today's audio measurement 
technology, the Audio Analyzer R&S UPL 
was developed to complement the product 
line. 

As a competent partner we will be happy 

to advise you on the optimum use of our 
instruments. Our representatives are 
available all over the world, and our cus ­
tomer support center and app lication 
engineers in Munich can help you find 
the right solution to your measurement 
tasks. In addition, a wealth of sugges­
ti ons and solutions can be found in our 
application notes and software. 

As part of our emphasis on quality, 
Rohde & Schwarz instruments are certi­
fied in compliance with ISO 9001 and ISO 
14001 

Audio AnalVI.r R&S UPL 3 
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Fig. 1; Automatic marking of harmonics in THO+N measure­
ments makes nonharmonics visible at aglance. 

Fig. 2; THO measurements can include singfe harmonics, all 
harmonics or any combination ofharmonics. 

Fig. 3: The waveform function displays the test signal in the 
time domain. The example shows a sinewave burst. 
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Fig. 4: The transient characteristics of an AGe play an impor­
tant role in testing hearing aids or automatic volume control 
on tape recorders. 
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'1' .st signals - made to order 

Th egenerators of the R&S UPL supply an 
extremely wide variety of analog and ­

when the op tions R&S UPL-82 or R&S 
UPL-829 are used - digi tal test signals 

• 	 Sinewaves 
For level and harmonic distortion mea­
su rements. Thesignal can be applied 
to an equa lizer with se lectable nom inal 
fre qu ency response, e.g. for compen· 

sa ting the frequency response of the 
tes t assembly 

• 	 Two-tone signal 
For modulation distorti on ana lysis 
Va rious ampli tude ratios can be se­
lected and the frequen cies are contill ­
uous ly adJustab le. 

• 	 Difference tone signal 
For intermodu lation measurements 
wi th continuous setti ng of both fre­
quencies. 

• 	 Multitone signal 
Can comprise up to 17 sinewaves of 
any freq uency and with th esame or 
different ampl itude; sett ing the phase 
is also possible wi th the R&S UPL-86. 

• 	 Sine burst signal 
With adjustab le interval and ON time 
as well as program mable low level , 

e.g. for testing AGCs. 

• 	 Sine2 burst 
Also with adjustable interval and ON 
time, eg for testing rm s rectif ier cir ­
cu its. 

• 	 Special multitone signal 
Can compri se up to 7400 frequencies 
with selectab le amplitude distribu­

ti on. The frequency spac ing ca n be 
linked to the reso luti on used for the 
fa st Fourier tran sform, thus ena bling 
rapid and precise single-sho t mea ­
suremen ts of the frequency response 
of a OUT 

It does it all 


• 	 Noise 
With a variety of probability di stribu­
ti ons, e.g. for acoust ic measuremen ts; 
sett ing of cres t factor wi th the R&S 
UPL-86 

• 	 Arbitrary waveforms 
For generating any vol tage curve of 
up to 16k points. Test signals can be 
ou tput in di fferent file formats, e.g. 
voice and music signals stored as WAV 
fil es. 

• 	 Two-channel sinewave signals 
For the two digi tal output cha nnels 

wh en the UPL-86 is used. 

• 	 AM and FM 
For sin ewave signals 

• 	 DC
Also with sweep fun ct ion. 

Signals can be genera ted with an offset. 
Moreover, dig ital audio sig na ls can be 
dithered with adj ustable level and 
selectable amplitude distribut ion. 



Versatile test functions 

The R&S UPL offers awealth of measure­
ment functions both for analog and­
when the option R&S UPL-B2/-B29 is used 
- for digital interfaces. 

• 	 level or SIN 
This function includes rm s, peak or 

quasi-peak weighting and ensures 
high measurement speeds due to au­
tomatic adaptation of integration time 
to the input signal 

• 	 Selective level 
The center frequency of the bandpass 
filter can be swept or coupled to the 
generator frequ en cy, to the frequencies 
of amuilitonesignal (eg. for fast fre­
quency response measurem ents) or to 
the input signaL 

• 	 SINAD or THD+N 
The sum of all harmonics and noise is 
measured (Fig . 1) 

• 	 Total harmonic distortion (THD) 
Individ ual harmonics, all harmonicsor 
any combination of harmonicscan be 
measured (Fig . 2) 

• 	 Modulation distortion 
This measurement complies with 
DIN-IEC 268-3. 2nd and 3rd order in­
termodulation is measured. 

• 	 Difference frequency distortion (DFD) 
This intermodulation measurement 
uses the difference tone method. 2nd 
and 3rd order intermodulation IS mea­
sured. 

• 	 Wow and flutter 
This measurement uses the DIN IEC, 
NAB, JIS or 2-sigma method In accor­
dance with DIN IEC and also displays 
the demodulated-signal spectrum. 

• 	 DC voltage 
• 	 Frequency, phase and group delay 

• 	 Polarity 
Signal paths are checked for 

reversed polarity 


• 	 Crosstalk 
• 	 Waveform function 

This function is used to rep resent the 
test signa l in the time domain (Fig. 3) 

Waveforms can be smoothed by in te r­
polation Slow sequences can be dis ­

played compressed, e.g . for analYZing 
the transient res pon se of compander 
or AGC circuits (Fig. 4) 

• 	 Extended Analysis Functions 
R&S UPl-B6 
The coherence and transfer func­
tions determine the transfer charac­
teristics of complex test signals; 
third octave analysis is used mainly 
for acoustic measurements; rub & 
buzz is measured in loudspeaker pro­
duction. 

Tests on hi-Ii components call for increasingly complex measurement techniques. Results 
obtained in the test lab must be verified in production, which usually requires economical solu­
tions for handling large batches rather than the use of all available functions. The R&S UPL is an 
ideal choice for this task. It optimally complements its "bigger brother",the Audio Analyzer R&S 
UPD, which is mainly employed in development. The two units share the exact same lEe/ IEEE bus 
commands, which means they have the same operating concept and can be used together. 

Audio Analyzer R&S UPl 5 
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Fig. 6: With the zoom FFT function, sidebands spaced only a 
few hertz from the signal can be dispfayed. 
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Fig. 1: Filters can be defined by entering just a few 
parameters. 

Fig. 8: Tolerance curves enable fast go/no-go tests. 

6 Audia Anatyzer R&S UPL 

Sp('('irum analysj 

With its FFT analyzer, the R&S UPL is also 
capable of spectrum analysis. The number 
of samples for fast Fourier transform can 

be selected between 256 and 16k in binary 
steps (Fig 5) Aspecia l feature is zoom FFT. 
The signal to be measured is digitally pre­
processed to increase the frequency reso­
lution by a factor of 2 to 128 over a select­
able range . In this way, amaximum resolu ­
tion of 0.05 Hz is attained. This is not 
merely a scale expansion, the measure­
ment is actually performed at ahigher res­
olution (Fig . 6) 

Pl'Ogrannnahl Iillcl" 

The filtersof the R&S UPL are sof tware ­
implemented, allowing the user to define 
any number of filters. The most common 
weighting filters are provided as stan­
dard . Additional filters can be pro­
grammed in a few seconds by entering 
the type (Iowpass, highpass, bandpass, 
bandstop, notch, third octave or octave), 

frequency and attenuation (Fig . 7) The 
instrument's open architecture reveals its 
strength particularly where special 

req uirements have to be met special fil­
ters can be implemented by usin g com­
mercial filter design programs.The data is 
transferred to the R&S UPL and the 

required filter is looped into the signal 
path. 

'J 	 FOI more Information. refer to rlat · sheet 
PO 0157 6985. Mul tichannel audiO 
measurementson surround sound decoders. 

A variety of sweep functions 

For continuous variation of the test 
signals, the R&S UPL offers amplitude 
and frequency sweeps; in the case of 

bursts, it is also possible to perform 
sweeps of interva ls and ON time. Sweeps 
are defined either by means of a table or 
via parameters such as start va lue, num­
ber of steps, linear/ log stepping or time 
interval. It is also possible to sweep two 
variables simultaneously 

If external signals are applied during 
measurement, they can be used for ana­
lyzer sweeps (external sweeps). Many dif­

feren t sta rt conditions can be set. allow­
ing measurements to be triggered by a 
va ri ety of events. Eve n if the OUT has an 
unknown or unstable transient response, 
thesettling function will yield stable 
results. 

Multichannel measUfcmpnls 
with Audio Switcher n&S HPZ 

The Audio Switcher R&S UPZ is used 
either to measure su rround sound decod­
ers or in production if seve ral OUTs/chan­
nels have to be ca bled . It is directly con­

nected to the Audio Analyzer R&S UPL 
and panel-controlled via an RS-232-C 
interface. The 8-chan nel R&S UPZ is ava il­

able as an inpu t and output model and 
can be cascaded to up to 128 channels. *) 

The Audio Switcher R&S UPZ can be controlfed 
directly from the R&S UP£. 



• Built-in hard disk and disk driveThe strengths of the R&S 
UPL become evident • Connectors for keyboard, mouse, 

especially in mobile use. monitor, printer and plotter 
The unit is compact and • Centronics interface for connecting 
lightweight and requires printer or network 
no additional equipment. • Drivers for commercial printers sup­
Results are stored in the plied as standard 
built-in PC and thus avail­

• Remote control via IEC/IEEE bus orable for later use. Routine 
RS-232-C interfacemeasurements can be 

• Postprocessing of results directly inrepeated easily uSing 
stored instrument the R&S UPL using standard software 
settings. • 	 All results available in the common 

data formats, making it easy to import 
graphics into documents. for example 

• 	 Easy loading of function and software 
extensions via floppy disk 

• 	 Automatic test sequences and mea­
surement programs with universal se­

Everything in one packag · quence controller, plus easy genera­
tion of programs with buill-in program 

The Audio Analyzer R&S UPL is a compact generator 
unit with an integrated controller. It avoids 
the disadvantages of external PC control 
found in other audio analyzers. The instru­
ment is easy to transport as it requires no 
external equipment such as keyboard, 
monitor or other PC peripherals. 

The R&S UPL is suppl ied ready for use. 
Installation merely consists of unpacking 

Block diagram of R&S UPl.the unit and switching it on to start the 

measurement. The user is not burdened 
with problems that cropped up in the past 
with the installation of interface cards or 
PC software. 

With audio analyzers controlled from an 
external PC, interference may be radiated 
from the PC, the monitor or interface con­
nections, which distorts measurement 

results. Not so with the R&S UPL the 
instrument has specified EMC characteris­
tics which also include the internal Pc. In 
contrast to conventional pes, the R&S UPL 
provides elaborate screening features 
such as magnetically shielded power 
transformers and acoated filter pane in 
front of the display. 

And the icing on the cake the price of the 
R&S UPL includes the internal pc. 
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found with the aid of the jitter spectrum. 
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Fig. 11: Complete measured-value tables can be output for 
all functions. 

Fig. 12: The R&S UPl generates and analyzes additional data 
in digital data streams in line with all common standards. 
The data is represented in binary form, as hexadecimal num­
bers, or as ASCII characters, or it is evaluated in consumer or 
professional format. 
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Analog interfaces 

• 	 Balanced inputs with high common­
mode rejection and various types of 
impedance commonly used in the stu­

dio. Measurements can be made on 
lines with phantom feed. 

• 	 Balanced outputs. floating le.g. to 
prevent hum loops). 

• 	 The generator outputs can be inter­
nally connected to the analyzer inputs 
so that different types of measure­

ment can be performed without 

changing the cabling. 

Digital audio interfaces (options 

R&S UPL-B2 and R&S UPL-B29) 

• 	 Balanced IXLR). unbalanced IBNC) and 
opticallTOSLINK) inputs and outputs 

for connecting consumer electronics 

and professional studio equipment are 

provided 

• 	 The levels of the balanced and unbal­
anced outputs are adjustable so that 

the sensitivity of digital audio inputs 

can be determined. 

• 	 The format of the generated channel 
status data may be professional or 

consumer regardless of the selected 

interface. 

• 	 A reference IXLR) and a synchroniza­
tion IBNC) input provided on the rear 
panel allow both the analyzer and the 

generator to be synchronized to the 

digital audio reference signal (OARS) 

in line with AES 11. in addition the 

generator can be synchronized to 

wordclock, video sync signals (PALl 
SECAM/NTSC) and 1024 kHz refer­

ence clocks 

• 	 Both generator and analyzer can be 
operated at clock rates of 35 kHz to 

106 kHz. The clock signal can also be 

produced internally by the generator. 

• 	 The clock rates of the analyzer and 
generator are independent of each 
other. This allows measurements on 

sample rate converters. 

• 	 The word length can be selected inde­

pendently for generator and analyzer 
between 8 and 24 bits. 

Improvement of audio quality of sound cards and multi­
media equipment - atask for the R&S UPL. 

Digital protocol analysis and 

generation (option R&S UPL-B21) 

This software option extends the functions 

of options R&S UPL-B2 and R&S UPL-B29 

by an in-depth analysis and generation of 
additional digital data 

• 	 Analysis of channel status and user 

data. The data is output in binary 

form. as hexadecimal numbers. or as 
ASCII characters. or. in the case of 

channel status data. it is evaluated in 

the professional or consumer format 

in line with AES 3 or IEC 958 (Fig. 12) 



• 	 Generation of channel status data, 
user data and validity bits. Channel 

status data can be entered in binary 
form or via panel in line with AES 3 or 
IEC 958 using the professional or con­
sumer format. 

• 	 Any bits can be combined under a 
symbolic name. In this way, data in­
put and representation can easily be 

adapted to customer requirements. 

• 	 Simultaneous measurement of clock 
rate and display of interface errors 
(such as parity error) 

Jitter and Interface Tests 
(option R&S UPL-B22) 
The physical parameters of digital audio 
interfaces can be evaluated with this 
option. The R&S UPL-822 extends the 

functions of options R&S UPL-82 and R&S 
UPL-B29. 

Signal analysis: 

• 	 Measurement of jitter amplitude and 
display of jitter signal in the frequency 
and time domain (Figs 9 and 10) 

• 	 The R&S UPL generates bit- or word­
synchronous sync signals that allow 
the accurate display of digital audio 
signals on an oscilloscope (preamble, 
eye pattern, signal symmetry, super­

multi- imposed noi se, etc) 

• Measurement of input pulse ampli­
tude and sampling frequency 

• Measurement of phase difference be­
tween audio and reference input sig­

nal. 

• Measurement of time difference 
between output and input signal. This 
allows delay times of equalizers, au­
dio mixers, etc to be measured. 

• Analysis of common-mode signal of 
balanced input (frequency, amplitude, 

spectrum) 

Digital components of various data formats and clock rates are the stock-in-trade of profession­
al users, who need ameasuring instrument offering top performance on all interfaces with high 
accuracy and over awide dynamic range. Operation is identical for analog and digital interfac ­
es, which enhances operator convenience. Fast fault diagnosis is possible by means of stored 
test routines, allowing the elimination of problems immediately before transmission. 

Signal generation: 

• 	 The clock of the output signal can be 
"Jittered" by superimposing a sine­
wave or noise signal of variable ampli­
tude. 

• 	 When generating digital audio data ­
with option R&S UPL-81 installed ­

Jitter and common-mode interference 
can be added to the data stream. 

• 	 An input signal with jitter can be out­
put jitter-free . 

• 	 A common-mode signal can be 
superimposed on the balanced output 

signal. 

• 	 Long cables can be simulated by 
means of a switchable cable simula­

tor. 

• 	 The phase shift between the digital 
audio output and the reference out­
put can be varied. 

Generation of coded audio signals 
(option R&S UPL-B23) 
With this option, the Audio Analyzer R&S 
UPL is able to generate AC-3-coded test 
signals (other data formats soon avail­
able) directly with the integrated genera­
tor, e.g to measure surround sound 
decoders. 

The number of channels, frequency or 
level sweep, start and stop frequency/ 
level as well as the number of sweep 
points can be set, thus allowing flexible 
test sequence combinations. 

The measurements are automatically syn­
chronized between generator and ana­
lyzer. 

The R&S UPL-B23 requires options R&S 
UPL-B2 or R&S UPL-829. For more infor­
mation refer to data sheet PO 0757.6985, 
Multichannel audio measurements on 

surround sound decoders. 

Audio Analy,er R&S UPl 
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Designed for convenience 


EfI1cient online help 

The R&S UPL offers a variety of help fea­

tures: 

HELP function 

HELP information in German or English can 


be called up for each input field. 


SHOW I/O key 

If results cannot be displayed, e.g. 


because an input signal is either missing or 


incorrect, information on possible causes 


will appear upon pressing SHOW I/O. 

Moreover, the input and output configura­


tion will be displayed. 


Info boxes 

These highlighted boxes indicate any 


incorrect settings 


Online help 

The permissible range of values is indi­


cated for each menu item requiring the 


entry of a numeric value. This range takes 


into account any limitations resulting from 

related parameters, ego the sample rate in 


the case of measurements on digital inter­


faces. 


Protection against invalid entries 

The R&S UPL will not accept entries out­


side the permissible range An alarm 


tone will be issued and the value 


changed to the permissible minimum or 


maximum value. 


Audio Analyzer R&S UPL 

GENERATOR 
• 	 INSTRUMENT ANALOG 

Channells) 2 ~ 1 
Output BAL 
I"pedance 10 Il 

· 	 Uo I t Range AUTO 
"ax Uolt 20.000 U 
Ref Freq 1000.0 Hz 
Ref Uolt 1.0000 U 

• 	 rutiCTION - ~1lII•• 
Frq Offset 
Low Dist OFF 
DC Of fset OFF 
Equa I izer OFF 
SWEEP CTRL OFF 
FREQUENC~ 1.0000 

UOLTAGE 3.1630 


Cursor UP or DOlJ/l, cboos" wi t h ENTER 
I F5 II f6 F7 F8 

• 

.. 

6EN RUNN ING fOr 
ANL l:TER" 2:TER" 
SWP OFF 

f"b a3 20aO " 
Thu 12 :18: 13 

DISPLA~ - ---, 
• 	OPERATION CURUE PLOT 

Scan Count 1 
User Label OFF 

• 	TRACE A -- FUNC CHl 
Unit dBr 
Reference UALUE: 

0.1000 U 
Scale AUTO ONCE 
Spac i ng LIN 

• 	 T"AAC.E 0 -- OFF 

• X AXIS - TinE 
Unit ..s 

Scale AUTO 

Spacing LIN .. 

I O~~ orf 
F9 FH) Hl ~ I 

I I[ " Ic= II- 1 _--1IC:=JI 	_--111-1_--111­

Awealth of funclions - yet easy 10 operal' 

• 	 Related functions and settings are 
combined in panels that can be called 

up at a keystroke. Up to three panels 

can be displayed at a time. 

• 	 The operator is not burdened with un­
necessary information. Only the pa­

rameters and settings needed for a 

specific application are displayed­

the others are available In the back­

ground. (For example, the sweep pa­

rameters are transferred to the gener­

ator panel and displayed only when 

the sweep function is activated) 

• 	 Fast access to frequently used instru­
ment setups and a comprehensive li­

brary of standard measurements 

make the instrument easy to learn. 

• 	 Straightforward data entry the user 
simply needs to open a menu and 

make an entry or selection. 

• 	 Continuously updated status informa­
tion on generator, analyzer and 

sweep. 

• 	 Quick operating sequences through the 
use of softkeys, e.g. for graphical repre­

sentations. 

• 	 The user can choose between opera­
tion via mouse, external keyboard or 

front panel This choice is important 
since the working space required by a 

mouse is not always available. 

• 	 Short learning time due to an easy-to­
understand operating concept that 

treats analog and digital measure­

ments in the same manner. 



ANALYZER 
• 	fREQ/PHASE FREQ8PHASE 

Unit Chl Hz 
Unit ChZ 
Ref Freq UALUE: 

11:>1:>0 .0 Hz 
format Pha - 180 .. 180' 
Ref Phase UALUE: 

60.000 • 
Freq SettJ OFF 
Phas Set t I OFF 

• 	fUNCTION - RIIS & S/11 
S/11 Sequ OfF 
Meas T i ..e AUTO 
Unit Chl U 
Unit ChZ 

r-- - STATUS - - ---, 
- GEtlERATOR PAI1El ­
FREQUENCY 
J Start 1.0000 kHz 
J Stop 15.1:>00 kHz 
J UOLTAGE ~ U 
- AI1AL nEH PANEL - ­
J Ch1 Range AUTO 

ChZ Range AUTO 
Meas Time AUTO fASTJ filter CCIR wtd 

- DISrLAY PAIIEl - ­
AUTO 


GEN RUNNING .,. JlI 
AIIL l :STOP Z:STOP 
SUP Off 
feb 03 zaoo q 

Thu 15 :Z9:I:>Z 

*CA) 

8 1IIIiiiII••1IIiIII..... 

GEI1 RUI1NING A)lf 
ANL l:COI1T Z:COI1T 
SUP STOPPED 
feb 03 zeao c 
Thu 13: Z6 :06 

..ax 

dBV 
-11:> -39 -ZI:> - 10 o 5 11:> ZO 

.. in ..ax 

BarB _II'!!_____ _ 
-100 -SO 

Hesulu at a tlane 

• 	 Realtime display of results for one or 
both channels and several test func ­
tions. 

• 	 Simultaneous display of frequency 
and phase. 

• 	 With graphics. results can be read off 
with vertical and horizontal cursors 

Toleran ce curves or stored results can 
be added for comparison 

• 	 Sets of traces can be displayed, 
stored and evaluated for both chan ­
nels. 

• 	 Graphics op tion s in clude traces and 
bargraphs, spectrum disp lay, and 

th ree-d imensiona I wa te rfalls. 

In many cases only a few parameters 

need to be modified after ameasurement 

sequence has been started. Therefore, 
entry linescan be selected from the input 

panels for the generator, analyzer, etc, by 

means of a checkma rk . They are then 
tran sferred to a status panel The status 

panel thus gives a summa ry of parame­
te rs for a measurement routine, which 

offers the following advantages 

• 	 Instrument settings can be displayed 
together with graphical and numeri­

cal results . 

• 	 All important information can be 
printed on a single hardcopy. 

• 	 Instrument settings can be modified 
quickly wi thout changing pane ls as 

the R&SUPL can also be operated 

from the status panel 

Audio Analyzer R&S UPL II 
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Fast and efficient 


High measurement speed 

In designing the Audio Analyzer R&S 
UPL, particular emphasis was placed on 

optimizing the measurement speed of 
the test system as awhole: 

• 	 All operations involving extensive 
number crunching are carried out by 
digital signal processors. The PC is 
merely used for controlling the unit 
and displaying results. 

• 	 The R&S UPL can perform even 
complex test functions simulta­
neously on both channels. This fea­

ture alone reduces the time for stereo 
measurements by 50% compared to 
most analyzers available on the 
market. 

• 	 The digital test routines adapt their 
speed optimally to the input fre­
quency. This enhances measure­
ment speed especially in the case of 

frequency sweeps. 

• 	 The R&S UPL performs harmonic 
distortion and IMD measurements 
using patented, digital test proce­
dures that combine high accuracy 
with high measurement speed. 

• 	 Digital signal processing reduces 
setting and transient times achiev­
able with purely analog 
instruments. These times are also 

taken into account in the test rou­
tines, yielding stable measurements 
without the need for activating set­

tling functions (these are 
understood to be repeated mea­
surements until results are within a 

tolerance band) 

Audio Analvzer R&S UPL 

• 	 The user interface was tailored to the 
requirements of a test environment. 
not an office one. 

• 	 Display windows not needed can be 
switched off, which also reduces the 

processing time.When all displays are 
switched off and results are output via 
the IEc/IEEE bus, more than 100 level 
measurements per second can be per­
formed. 

Use in production 

Instruments to be used in production 
tests must satisfy avariety of require­

ments 

• 	 High measurement speed is vital for 
achieving a high production through­

put. By making appropriate use of the 
instrument functions, go/no-go deci­
sions can already be made in the au­
dio analyzer, thus reducing the run 
time of a OUT (Fig 8) 

• 	 Two-channel measurements allow the 
simultaneous and thus time-saving 
determination 01 input and output 
cha racteristics. 

• 	 The use of FFT analysis provides a de­
cisive advantage especially in the 
case of frequency response measure­
ments, which are particularly time­
critical (example approx. 900 fre­
quency values in 150 ms). 

• 	 Long calibration intervals, resulting 
from the extensive use of digital 
circuits, make for high availability of 
the instrument. 

• 	 The R&S UPL66 model is specially tai­
lored to the requirements of produc­
tion It comes without a display and 
keypad, thus holding down costs. Yet 
the unit can be operated manually by 
connecting a PC keyboard and aVGA 
monitor, enabling fast fault localiza­
tion in the event of production prob­
lems. 

The R8S UPl66 - special model for use in test 
systems, with the full flexibility of the standard 
model. 

W 
••i ,i;.- [1 0 

I ., 

" 	 ~ 
I 
-- --~---- ----------- - ­



• 	 Remote-control capability via the IECI 
IEEE bus is a must in large-scale pro­

duction systems. In the design of the 

Audio Analyzer R&S UPL, special im­

portance was attached to data trans­
fer via the IEClIEEE bus. The logging 

mode can be used to speed up the 
generation of control programs for the 

IECI IEEE bus. With the program gen­

erator provided in the R&S UPL-Bl0, it 

IS no longer necessary to look up IECI 

IEEE bus commands. 

<l SCPI 

Universal Sequence Controller R&S 
UPl-Bl0 
The R&S UPL-Bl0 is used to generate and 

execute measurement sequences, thus 
turning the R&S UPL into an automatic 

test system. 

Measurement sequence programming is 

greatly facil itated by the built-in program 

generator Each manual control step is 

recorded in the logging mode and trans­

lated into acomplete line of the sequence 

program with correct syntax, i.e test 

sequences can be programmed without 
the user typing a single line. The gener ­

ated program does not just specify the 

sequence of keys to be pressed but con­
tains the instructions in easy-to-read IECI 

IEEE bus syntax according to SCPf. 

High measurement speed, two-channel 
measurements and remote-control capa­
bility via the IEC/IEEE bus are amust in 
production systems The long calibration 
intervals of the R&S UPL make for high 
availability and reduce costs. 

BASIC commands can then be used to 

modify the program, eg. for branching or 
graphic outputs. 

Complete application programs based on 
the universal sequence controller are 

available for measurements on CD play­
ers, tuners, etc. 

The universal sequence controller can also 

be used for remote control of external 
equipment via the IECIIEEE bus or the RS­

232-C interface. Moreover, programs gen ­
erated on the R&S UPL can be transferred 

to an external controller after slight modi Ii­
cations for the remote control of the R&S 
UPL. This greatly fa cilitates the generation 

of remote-control programs. 

Test assemblies for electroacoustic converters frequently consist of 
microphones and loudspeakers, whose frequency response must be 
compensated The equalizer function of the R&S UPL furnishes tailor­
made solutions for such tests. Comprehensive lest routines can be 
implemented with the aid of the universal sequ ence controller. 

Audio Analyzer R&S UPl 13 



Options and further applications 
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Fig. 13: Transfer and coherence function for determining the 
transfer characteristic with the aid of complex test signals 
(e.g. music or voice). 

Fig. 14: Frequency response and rub & buzz function for qual­
ity assurance in loudspeaker production. 

Fig. 15: Third-octave analysis used mainly in acoustics. 
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Low Distortion Generator R&S UPL-Bl 

Thisoption is essential for all applications 

requiring extremely pu re analog signals 

or an extended frequency range up to 

110 kHz . 


When digital audio data is produced by 

the universal generator, the low distortion 

generator may generate an analog signal 

or be used for superimposing jitter or 

common-mode in terference 


Digital Interfaces R&S UPL-B2/-B29 

These options contain the digital audio 

interfaces(balanced, unbalanced and 

optical) for the standard sampling rates 

~~.1 kHz and 48 kHz, and the R&S 

UPL-B29 also covers the extended rates 

up to 96 kHz.Either the R&S UPL-B2or the 

R&S UPL-B29 ca n be installed. A detailed 

description of these options and their 

software extension s(Digital Audio Proto­

col R&S UPL-B21. Jitter and Interface 

Tester R&S UPL-B22 as well as the Coded 

Audio Signal Generation R&S UPL-B23) 

can be found on pages 8and 9. 


Audio Monitor R&S UPl-B5 

Thisoption adds a headphone output and 

abuilt-in loudspeaker to the R&S UPL. The 

input signal and - in the case of level, 

THD+N and rub & buzz measurements­

the filtered or weighted signal can be mon­

itored . 


Extended Analysis Functions R&S UPL-B6 

In modern audio sys tems, the tran sfer 

characteristicsare dynamically adapted to 

the input signals. When conventional, 

sta tic te st signals are used as input sig­

nals, the dynamic processes are not acti­

vated and thus the signals cannot be ana ­

lyzed .Thecoherence and transfer func­

tions are the so lution to this probl em 


Fig. 16: Different signals for both channels may be generated 
at the digital audio outputs. 
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speech, music, noise, etc, are used as test 
signals, and the transfer characteristic is 
represented by analyzing the output spec­
trum referenced to the input spectrum 
(Fig . 13) The required complex test sig­
nals stored in various formats can be 
directly called from the R&S UPL hard 
disk. 

With therub & buzz measurement. man ­
ufacturing defectsof loudspeakerscan be 
found in no time by measuring the 
unwanted signals in the fr equency range 
above that of typical distortion products 
(Fig. 14) 

The third-octave analysis is an important 
measurement in acou stics. The leve ls of 
up to 32 th ird-octave bands are simulta­
neously measured in complia nce with 
class 0 of IEC 1260 (Fig . 15) 

In multitone signal generation, the R&S 
UPL-B6 also allows the phase and crest 
factor to be set. The R&S LlP L-B6 is also 
required for genp,rating two-channel sine­
wave signals at the dig ital outputs 
(Fig. 16) 

Further functional extensionsof the R&S 
UPL-B6 are currently being developed 

Hearing Aids Test Accessories 
R&S UPL-B7 
The Audio Analyzer R&S UPL with the 
option R&S UPL-B7 form s a complete test 
sys tem for all standard measurements on 
hearing aids. The R&S UPL merely needs 
to be equipped with options R&S UPL-B5 
and R&S LlPL-BlD. The R&S UPL-B7 
includes an acoustic te st chamberas well 
as all accessories requir ed fo r measure­
ments on hearing aids such as battery 
ada pters, connecting cables and acoustic 



Acoustic measurements on GSM mobile phones with Audio Analyzer R&S UPL 16. 

couplers The associated software 
enables complete measurements in 
accordance with IEC60118 or ANSI 
S322. ') 

Acoustic measurements on GSM 
mobile phones with the R&S UPL 16 or 
option R&S UPL-88/-89 
The acoustic transmission and reproduc­
tion quality of amobile phone is the most 
important characteristic in everyday use. 

The Audio Analyzer R&S UPL 16 was 
developed for conformance tests on GSM 
mobiles. It performs all audio measure­
ments in line with chapter 30 of GSM 
111 0 and 3GPP TS 51.010 Release 99. 
phase 2 Access to the internal digital sig ­

nalsof special test mobile phones is via 
the standard digital audio interface (OAI) 

Network operators. consumer test ins[i­
tutes. etc, are particularly interested in 
measuring and comparing acoustic char-

Measurements on hearing aids. 

acteristics of commercial mobiles. 
A highly accurate test method is also 
requ ired for quality assurance and sam­
pl ing inspection in the production of 

mobile phones 

The Mobile Phone Test Set R&S UPL-88 is 
available for these applications.With the aid 
of this option all necessaryaudio measure­
ments can be performed on GSM mobile 
phones without the OAI interface. The 
3G Mobile Phone Tests R&S UPl-89 pro­
vide the same functionality. but expanded to 

3G mobile phones and to the latest 3GPP 
specifications TS26.131 and 132. These tests 
are validated and can therefore be used for 
type approvals. R&S UPL-B8 and -B9 require 
options R&S UPL-B6 and -B 10 For further 
information refer to data sheet 
PO 07575889. Acoustic Test of GSM 
Mobiles 

The Automatic Audio Line Measure­
ment to ITU-T 0.33, R&S UPL-833 
performs automatic measurements of all 
relevant parameters of broadcast links 
according to ITU-T 033 The generator 
and analyzer are normally located at dif­
ferent sites. Operators may utilize the 
standard sequences defined by lTU-T 
033 or prepare their own Option R&S 
UPL-B 10 is needed for the use of the R&S 
UPL-B33 

The Remote Control R&S UPL-84 
enables remote control of R&S UPL via 
the RS-232-C interface or IEC625/ 
IEEE488 interface. The commands largely 

meet SCPI standards. 

The Universal Sequence Controller 
R&S UPL-81 0 allows measurement 
sequences to be generated and executed. 
For detailed information see page 13 

With option LAN Interface R&S UPL­
811. the Audio Analyzer R&S UPL can be 
connected to Novell networks in line with 
10/100 BASE-T standa rd in order. for 
example. to exchange data or access the 
network printer (not for R&S UPL 16) 

The 150 Q Modification R&S UPL-U3 
changes the source impedance of the 
analog generator from 200 Q to 150 Q. 

') For lurlher in Orm ahon on th iS apphC'~hon 
fetef to data shest PO 0757.2696. Te t System 
R&S UPL + R8,S UPL-B7 fo r Healln A,ds 

Audio Analyzer R&S UPl 15 
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Specifications 
Analog analyzers 

For analog meas lements IWO anal leIS wilh di lferent bandwidlhs, specifica ­
tions and measurement functions are availabfe: 
Analyzer 

A LG 22 kHz 
ANLG110 kHz 

Lr. I measurements (Ims) 
Acctna. al 1kHz 
Frequency response (ref 0 1kHz) 
20 HZ lo 22 kHz 
10 Hz to 20 Hz 
22 Hz 0 50 kHz 
50 Hz 10 1 0 kHz 

IIIIIUI\ 

XlR connectors 

Voltage ra nge 
Measurement ra nges 
Input illlpedance 

Cros stalk ilttenuallon 
Common-mode rs jection IV <3 VI 

Generator outpUI 

Frequency range 
OCI IO Hz 10 21 0 kh z" 
OCI2O Hz tollO kHz'l 

±O 05 dB 

±0,03 dB, typ, 0,003 dB IV 3 V)n 
±O,I dB 
±O I dB 
±O 2dB 

2 cha nnels, bala nced (unbalanced mea­
surem8n1S~osslble with XLRIB C 
Adapler R&S UPL-Z l l, floating/'lrounded 
and AClDe coupling swil~h a ble 
0 1 flV to 11 0 V (rms, sinel 
18 mV 10 100 V, in sleps of 5 dB 
100 kii ±I % shunted by 120 pF, each 
pin agaillst rOund 
300 Q, 600 Q ±05 % each. P "', 1 W 
>120 dB, frequenc,! <22 kHz, 600 n 
>100 dB at 50 Hz. 
>86 dB at I kH l. >80 dB at 16 kHz 
each Input channel sWHchab l to the 
other ou tput channel. Input impedance 
balanced 200 kQ, unbalance 100 ,0 

All I 
dBr RMS Dil. GEtt FREQ /Hz Ctr I D to r r=.s UN: 
0 .096 

0 , 005 

0 ,001 

0 ,003 

a ,OOl 

9 .001 . 

-0 ,001 

-9 .007. 

'0 ,003 

-0 ,001 

- 0 ees 

- 0 , O()6ZQ':-::-:]o~so::-:·--:I':c oo SOO ' k--:CZ'- ,k---:.:::-- IO-:­OO:---:ZcC:--~C::C:--'C:" k "CJ:7 k --: k --='20k 

TYPlcalfreque cy respon~ , measuredwi h in ernal generator/analyzer a analog 
interfaces 

~ll'aSUl'l'melll run!'1 iun, 

RMS value, wide band 

Accuracy 


Measu'ement speed 

AUTO 

AUTO FAST 


Integra Ion ti me 

AU TO FAST/AUTO 

VALUE 

GEN TRACK 


Noise 1600 QI 
WI h A iii sr 
with CCIR unwe ilJ hting Ill ler 

Audio Analyzer R&S UPL 

±O 05 dB at 1 kHz, slOe 
±O I dB addiuonal ~rlOr 

4 2 rns/42 ms. t least 1 cycle 
1 mslO lOs 
2.1 ms. at leas l I cycle 

1~V 

<2 fl V, 1.6 fl V typ. IA l G 22 kH;) 


Spectrum 

RMS value, selective 
BandWidth 1-0 1dB) 

SeleC tiVity 

Frequency sell ing 

Ace lacy 

Peak value 
Measure ment 

Ac lac 
IlI iCfllal 
f il er/' 

Quasi-peak 
Measuremell t, accuracy 
NOise (600 n) 
Fi llel11 

DC voltage 
Voltage lange 
Accura 

Measurement ranges 

SIN measurement routine 

FFT analysis 

Total harmonic distortion ITHDI 
Fundamental 
Frequency tuning 

Weigh e harmonrcs 

Accuracy 
Harmonics <50 kHz 

<l ID kHz 
Inheren diS orllonJ~I 

Analyzer ANl G 22 kHz 
flmdamen l<ll to Hz 10 10 95 kHz 

10 Hzto 20 Hz 
An alyzer ANlG 110 kHz 
Fundamental SO Hz to 20 kHz 

Spectrum 

THD+N and SINAD 
Funda mental 
Flequenr.v tunlnq 

Inpu t volta ~ie 
Bandwidlh 

, With R&5 U~L'B2lI 0"1'1 in lJaS.,ijle mode 

weI htlng hi ers and user·definable fil­
ters, up 10 3 filters can be combined 
analog notch til t r In addition (expan­
sion of dynam iC range by up 10 30 dBI 
post-FIT of fi llered signal 

1 %, 3%, 1112 oc tave, 113 octave and 
user-selectable fixed bandwidth, 
minimum bandwldlh 20 Hz 
100 dB (80 dB) with analyzer ANLG 
22 kHz 11 10 kHz! bandpa ss or bandstop 
filter. 8th order ellip lical filter, analog 
notch filter in addition 
- aUlomaliC 10 Input sigllal 
- coupled 0 genera tor 
- fi xed through entered value 
-- sweep In selec table range 
to 2dB + rrpple of til ars 

with analY1el ANLG22 kH z only 
peak max, peak min, peak-Io-peak, 
pe k absolu le 
±o 2 dB ~t 1 kHz 
20ms to lOs 
weigh ting fil ters and user,deflnab le 
fillers. up to 3 filters can be combined 

with an"IYler AN I G 22 kHz on ly 
to CCIA ~ 6Bjl 

8 ~ with CCIR w i9 ti ng I I or 
weigllling fil lers and user-de fi nable 
lilte ls, up to 3 lil lels can be combined. 
,lI1alog no tch liter I addt tlOn 

a v 10 ±110 v 

±( 1%01 measured value -+ 0, 1% of mea­

surement ran 8) 

100 mV 0 100 V, in steps 0 10 dB 


available lor measurement lunctions 

- rms, wldeband 

- peak 

- quasI-peak 

indication of SIN ra 10 in dB, 

nopost-m 


see fFT analyzer section 


10 fiz lO 22 Hz 

a tomatlc t ~ inputor eneralOI SIgnal 01 


lixed through entere alue 

aoy combInation of d2 0 d" 

up 10 110 kHz 


±O 5dB 

±O 7 dB 


<- l l 0dB, t p. - 115dB 

<-100 dB 


-100 dB. lyp -105 dB 
bar chan showillg signal and di lortion 

10 Hl lo 22 kHz 
automatic 0 inpu l Qr generator Slgnill or 
ftxed througll entered value 
lyp >1 00 >tV with au tomatiC tuning 
lIP er and lower Ir quuncy limit selec t­
able, one weighting lillAr in addition 

hmtl lnherent tJ.StorhOllof an.aIYlcr and 91:1f1er311l1 (·... it.i opti.un. ~&S UPt Bit nna!'(lel Wi lt! 

d~n.aml( mace pretlSj,o.n 

35 VlIP 3~B less/ O, ,181"'\.O"1'0'luo.'1 by """'nl no·,. 
I1IP 025,J 2 5 ~ V "',hanatjzel,WIIO HI/ 
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ACCUldCY 
Bandwidth <50 kHz 

<100 kHz 
Inherenl d i s to ru~o II 

Alia vzer ANLG 22 kHl 
Bandwidlh 20 Hzta 21.90 kHz 

AnalVLer ANLG 110 kHz 
Band1Nl h 20 HI 10 22 kHz 

20 Hz to 110 kHz 
Spec.rum 

Modulation factor IMOO OIST) 
Measuremenl metho 
Freque ncy range 

Accuracy 
Inhernn dlslOrtion" 

Upper frequency ~ kHz to 15 kHz 
IS kH7 tO 20 WI 

Spectrum 

OiHerence frequency distortion IOFO) 
Measure men t m
Flequeny range 

ethod 

Accuracy 
Inherent distortion' 

Spectru m 

om d 
OFD (j 

Wow and fluner 
Measurement etilod 

Wc ghung filler 

Accuracy 
Inhe rent noise 

OFf 
ON 

Spectrum 

Time domain display (WAVEFORM) 
Trrgger 
Tligger lev~1 

Trace lenglh 
Siandard mode 
Compress mode 

Frequency 71 
Frequellcy Idnge 
Accuracy 

Phase 71 
nequency range 
Accuracy 

Group delay 71 
Flequent range 
Ac eur t y in seconds 

±O.S dB 
±O) dB 

Iyp. -1 10 dB al i ~Hz. 2. 5 
<-105 dB +2 fl V1 

typ. - 108 dB r 15 flV 

<-95 dB + 2 5 flV, IYP. -100 oBI I 75 pI! 
<-88 dB 1- 5 fl ' typ - 95 rl B I 35 flV 

oSI-FFT of f ilr~ red Sig nal 

selecllve 10 DIN IEC 268·3 
lower frequency 30 Hz to n OD Hz 
upper frequency 8xLF 10 100 HI11 
±O 50 dB 

<- 96 dB 1-90 dB!. typ - 10] dB 
<- 9' dB (- 85 dB) 
bar chan shOWingsignal and dlslOrtion 

selectr e to DIN IEC 268·3 or liB 
di 'ere nee reQtrency 80 Hz 10 2k I 
cenIer fr equency 200 Hz to 100 kHr" 
±O.50 dB, center Ie uenr;y 20 HI 
<-112 dB, [yp. - 175 dB 
<-96 dB, yp -105 dB 
bar chart showmg signal and dl IOltian 

wi 11 anal l er ANLG 22 kHzOilly 
DIN/IEe, NAB, JIS, 
2-si gma 10 IEC-386 
highpa ss 0 5 Hz, bandwid th 200 Hz 
bandpass 4 Hl to IEC-386 

% 
<0 0005% \ elghted 
<0 00 1 % umweig ted 
oosi-FFT of demodulaled signal 

[ls1nglfa ll lng edqe 
- 200 V [0 ,·200 V,o[~ r polated between 
samples 
mllx. 7424 pomts 
1- 10 32· lold interpolalion 
2· to 1024· lold comp ression 
(el!velope for AGC measuremenl), wllh 
analyzer AHG 22 Hz only 

20 Hz 10 110 kHz 
:<50 ppm 

wit na lyzer 22 kHz on ly 
20 HZlo 20 kHz 
· 05" 

WI h analyzer 22 Hz only 
20 Hz 0 20 kHz 
llq>/I_\f x360). where llq> = phase accu ­
racy in . llf = frequency Step 

" T	Q!;ll nherUl1 t distOftlcrt I1t Jna~~l~r and ~e"'el,lIO' IWI,h upl 10r q SUP\ 811, aniJ'ylel (ll lh 

'~r;.l1l:1 '1tDde prEI:,s:O!\ 

) 	 AI lui .~~ 'il'I8' 1: 1rre.a")IJI~m!!nt rango« 100 JR • 2 ~ \h'V:tll alltQfa"'lgel 

<: lootlS lor r.Plll lJ.o!tage::.3 'J V 
FtJI L,;pper frequency ">20 kHi the huuom IIm! t (J! !ower fre~t.I~nL~ I! Jcd\JL!·:tl 

I"out voi la p. >20[1 III . I ,'plcai yat Jf\c1rrt~ DetweenO Fi \Ill III 5 Y 

lO'.'.Il'tf !IP.QUP.I If",200 Hi rrtluesln t lot luwp, Ifequl'nc. ; <100 Hi 

O'(R.3 It :-nndtl pet:ISlOIl Ie', ! Hl1 io LF ut ~ .4 1 
)' 	 I Of cenle, ' req:Jcnt;;ies 20 '(HI f,,\ boltcm 1;11111 at Ihe ddfererce ftequer,C'" .~ redlluro 

Inp" ! voltaqe >200 rnV. lyp'c"l, luesap_l , be:."..nO' aM35'1, 
d,nom c IT'otl, 11I1lt'"on I·,' DFOdl1. :on ,,!I'e( Uenl'( ,111020 kHI 
1)'1h m~a5U"tmE!7l1Iuf .110f'!$ RMS F 1 DndlllO th oroT ar- urn cy appl-t!s tOa ~ m N:~h loom 

heto' 2. Hd.·V,nCenl' "'""OWS,N lalio >10 ~B 

Pola rity lest 
leasuremen 

Displav 

Analog generators 

polant 01 unsymmelrical inPI I Signal 
I-P OL. -POL 

An lB·bll n Z: O/A conve er IS used for analog signal generation The characler · 
IS ics of Ihe baSIC generator can be Improved and exlended wllh a low· 
d,s lort,on AC OSCillator (Low Distortion Generator R&S OPL·B II 
- sine with leduced disto rr io 
- frequency range up 1010 kHz 

UUlptils 

XlR connec tor" 2channels, fioatll1g, balanced/unbalanced swi tchable, sho rr· 
ClrCUII'prou , max. current < 120 mA wllh exlernal feed 

Balanced 
Voltage 
C rosst~lk attenuation 
Source imped,]flce 

wad impeda nce 
Ou t ~u t balance 

Unbalanced 
Voltage 
Cross ~Ik attenuo Ion 
Source impedance 
Load impedance 

Signals 

Sine 
Frequency range 
Freq uen y accurac ' 
Le pi accura 
Fr queney response (ref to 1 kHz) 

20 Hit 20 kHz 
Ir herenl distortion rHD+N 

Measurement bandwldlh 
20 Hz 1022 Hz 
20 Hz 0 100 kHI 

Sweep pa rametels 

o1 mVIO 20 V I rms, S1l18, open·cirClllI) 
> 11 5 dB, frequency <20 kHz 
Iyp 100 , 200 0 11 50 0 WI!l1 R&S 
UPL U3)± 05%. 600 0 1. 05% 
>400 0 (tnel SDun;e Impe a ce) 
>75 d8 al 1kHz, >60dB a 20 kHz 

o1roV tD 10 VIr l s, $108, open CIICUI I 
>115 dB. lreQuenc'i <70 kHz 
S O 

200 12 

2 11110 2 I 75 kHi 
±50 ppm 
±O I dB al I kHz 

±O U5 dB 

< 94 dB, Iyp -98 dB 
<-86dB 
frequency, level 

Sine (with low distortion generator option) 
Frequency range 
Frequencvaccuracy 

le el ac racy 
Frequency response Iref. to 1 kHz I 

20 HI IO 20 kHz 
10 Hz to 110 kHz 

Harmonics 

Inherent distortion (THDI 
Fundamental I kHz, I V W 10 V 

20 liz to 7 kHz 
7 Hz to 20 kHz 

Inlieren l disto rtion {THD l" 
Fundamental 1kH l, 25 V 

20 Hz 10 20 kHz 
20 Hz 10 20 kHz 

Sweep parameters 

10 Hz 10 110 Hz 
±O 5% al 15"C10 30 ' C 
±O 75% at SoC10 45"C 
to I dB at 1 kHI 

1:0 05 dB 
JJ) 1dB 
typ. <:-115 uB « - 120 dB dll kHz! 
illeasu remen b andwldl~ 20 Hz 0 

20 kHz, voltage 1 V 10 5 V 

<-120 dB Iyp 
<- 105 dB 
<- 10008 

MailS ba dw 
-11 0dB l'iP 22kHz 
<-100dB +2 flV 22 Hz 
<-B8 dB , 5 flV 100 kHz 
frequency, level 

Audio Analyzer R&S UPL 17 



Polarity test signal 

Sinel bursl with fol lowing charactellstl cs' 


~ R-UH-HI-HG- -A- )1(-1 
AHl i : on 2:SnJr 

d~~ae r---r______-'---'-r;.;;RE.o.QU;....EH;.;;C-'V/_HZ_---'S;;;up-'o:;.r.:...r___..., 

-lOS 1P • 
-110" 

-liS 

-129 

- 125 . 


-130 


-135 


-155 

- 160 '-----,-:---,c"--=----":--,,,...----,,------,----~-~ ____ ~~ 2k~~3k 1~k__~5~k__~ k ~,._~Bk__'_~9k~~lekIk _~ ~~ 6~__·
I ______ 

Typical spec trum allow 'StOIl,on generator at 1kHz. 1 

MOO OIST 
Frequency range lower frequen cy 

upper frequency 
La el fatlO (LF UF) 
Lev I accuracy 
Inherent dl tartian 

Sweep parameters 


OFO 

Frequency range difference freq. 


center frequency 
Level accuracy 
Inherent distor IOn11 DFDd. 

oro d. 
Sweepparameters 

Multi-sine 
Frequency ra ngc 
Fre uencyspacr ng 
Flequency resofution 

Dynamic range 

Charact erist,cs 


Mode 1 


Mode 2 

Sine burst, sine' burst 
Burs t \lme 
In terval 
Low level 

Bandwidth 
Sweep parameters 

Noise 
Distribution 

Arbitrary waveform 
FIle forma t 

·.TIF (onternal) 
• WAV 11 

Clock rate 
BandWIdth 

" Cen'erIreQ"rLpS~H"fi lf.rellCe IreQu8ncy< IkHI Of 0 02 - toO dB II,? Iw' h DC 0lfs8I 
r '~ R&S UPl·829onry'" bas cdltmll!i. 
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for measurong the modulalion dislOrtion 
30 Hz to 2700 Hz 
8 x LF to 21.75 kHz 
selectable from 10 1 to 11 
±0.5 dB 
<-94 dB (typ -100 dB) at 7kHz, 60 Hz 
<-84 d8 (typ. -90d81. 
level ratio LFU F= 4.1 
upper frequency. level 

fo r measuring the difference tone 
80 Hz to 2kHz 
200 Hz to 20.75 kHz 
±0.5 dB 
< - 114 dB. typ-120 dB 
< -92 dB. typo -100 dB 
center frequency. level 

2.93 Hzto 21 75 kHz 
adjustable frol J2.93 Hz 
<0.01% or matching FFT frequency 
spacing 
100 dB. referred to tota l peakvalue 

1lO 17 spectra l lines 
-level and frequency seler.wble for 

each line 
- phase 01 each component optimized 

lor minimum crest factor 
- phase of each comronent or 

crest factor selectable(with R&S UPL-B6) 
1107400 spectra l lines (noise in fre­
quency domain!. distribution whi le. 
pink. 1/3 oc tave. defined by file; creSI 
factor selectab le (with R&S UPL-B6) 

1sample up to60 s. I-samp e lesolu llon 
burst time up to 60 s. I-sample res. 
o10 blJrs! !evel. absoluteor re la tive to 
burst level (0 with sine: burst) 
21.75 kHz (elliptIcal fi lter! 
burst freq uency. level. time. Interva l 

GaussIan. triangular. rectangular 

loaded from fde 

memory depth max. 16 k 
reproduction of au dio fdes (mono). 
duration approx. lO s pel Moyte RAM 
48 kHz 
21.75 kHz (ell ip tical filter! 

f _.> = f" .r, xsamplIng rale /48 kHz. 

lupuls 

Bala nced input 
Impedance 
Level IV,..) 

Unbalanced InpUI 
Imped ance 
Level fV,, ) 

Optical Input 
Channels 
AudiO bits 
Clock rale 

Forma t 

\1"asttrt'IlII'nl f'UtU'1 itlll~ 

All measurements at 24 hit. full scale 

RMS value, wideband 
Measurement bandwidth 
Accuracy 

AUTO FAST 

AlJTO 

FIX 


Integrat,on time 
AUTO FAST/AUTO 
VALUE 
~EN TRACK 

Filter 

Spectru m 

J' NaDCo lI, el fGllrQnat generalion "" Ih low DiSl ON WII DC ail5ellhe AC v~J lage ""'ng w"bo 
re duced. specili. d inl,erom di&1o r1ionvaJue"ppl\ 10OCofl.., ~ 0 

XLRconnector. transfo rmer coupling 
110n 
min. 200 mV. max. 12V 
BNC. groun ded 
75 n 
min. 100 mV. max 5V 
TOSLINK 
1.2 or both 
8 to 24 
35 kHz to 55 kHz Wi th R&SUPL-B2 or R&S 
UPL-B29 In base rate mode 
35 kHz to 106kHzw,th R&SUPL·B29 in 
high rate mode 
synchronous to OAI or OARS 
profess ional and consu mer format to 
AES3 or IEC -958 as well as user-defin­
able formats at all InPUIS 

up to 0.5 tim es the clo ck rale 

±0.1dB 
±0.01 dB 
±O 001 dB 

4.2 ms/42 ms. at least 1cycle 
1 ms to 10 s 
21 ms. at least I cycle 
we,ghting filters and user-de fin able fi l­
lerS. up to 3 filters can be combined 
pos ·FFT of filtered signal 

Frequency 
ON time 
Interval 

FM signal 
Carrier frequency 
Modulation frequency 
Modulation 

AM signal 
Carrier frequency 
Modulation frequency 
Modulation 

DC voftage 
Level range 

Accuracy 

DC offset31 

Accuracy 
Residual offset 

1.2 kHz 
1cycle f08333 msl 
2cyc les (16667 msl 

2 Hzto 21.75 kHz 
I mHz to 2175 kHz 
0% to 100% 

2 Hzta 2175 kHz 
I mHzto 21.75 kHz 
0% to 100% 

oV to ±10 V(±5 Vunbalanced!. 

sweep possible 

±2% 


aV to ±1O 0 V(±5 Vun balanced) 

±2% 

<1%of rms value of AC signal 


Uigil al ana.lyzer (option n&8 UPL-B2 or -B2D) 

Frequency IImils specif ied for measurement funclions apply to asampling rateof 
48 kHz . For other sampling rales limits are calculated accordil1g to Ihe fOrmJl la 



RMS value, selective 
BandwIdth [-0.1 dB) 

Select ivity 

Freque ncy selling 

Accuracy 

Peak value 
Measurement 

Accuracy 
Interval 
Filter') 

Quasi-peak 
Measurement, accuracy 
Filter'l 

DC voltage 
Measurement range 
Accuracy 

SIN measurement routine 

FFT analysis 


Total harmonic distortion (THO) 

Fundamental 

Frequency tuning 


Weighted harmonics 


Accuracy 

Inherent distortion1) 


Fundamental 42 Hz to 21.90 kHz 
24 Hz to 42 Hz 
12 Hz to 24 Hz 

Spectrum 

THD+N and SINAD 
Fundamental 
Frequency luning 

Stop band range 

Bandwidth 

Accuracy 
Inherent distortion Z) 

Bandwidth 20 Hz to 21.90 kHz 
Fundamental 28 Hzto 21 90 kHz 

24 Hz to 28 Hz 
20 Hz to 24 Hz 

Spectrum 

Modulation factor (MOD OIST) 
Measurement method 
Frequency ra nge 

Lower Irequency 
Upper frequen cy 

Accuracy 
Inherent distortionll 

Level LF:UF I 1 
4:1 
10:1 

Spectrum 

" 	 W,lh A&S UPl 829 only In base rale motM 

1%, 3%, 1112 octave, l!.l octave 
and user-selectable lixed bandwidth, 
mIn. bandwidth 20 Hz 
100 dB, bandpass or bandstop filter, 
8th order elliptical fi lter 
- automatic to input signal 
- coupled to generator 
-fixed throug h entered value 
- sweep in selectab le range 
±0.2 dB + ripple of filters 

peak max, peak min, peak-to -peak, 
peak absolute 
±0.2 dB at I kHz 
20 ms to 10 s 
weighting filters and user-definable fil­
ters, up to 3 filters can be com bined 

to CCIA 468-4 
weighting filters and user-delinable fil­
ters, up to 3 filters can be combined 

oto ±FS 
±I% 

available for measurement functions' 
- rms, wideband 
- peak, quasi-peak 
indica tionof SIN ratio in dB, no post-FFT 
see FFT analyzer section 

10 Hz to 21.90 kHz 
automatic to input or generator signal or 
fixed through entered value 
any combination of d, to d, 
up to 21 .90 kHz 
±O.I dB 

<-130 dB 
<-1 12 dB 
<-88 dB 
bar chart showing signal and distortion 

10Hz to 21.90 kHz 
automatic to input or generator signal or 
fixed through entered value 
fundamental ±28 Hz, 
max. up to 2nd harmo nic 
upper and lower frequency limit select­
able. one weighting filter in additi on 
±O 3 dB 

<- 126d8 
<-109 dB 
<-96 dB 
post-FFf of filtered signal 

selective to DIN IEC 268-3 

30 Hz to 2700 Hzli 
8 X LF 3) to 2125 kHz 
±0.2 dB 

<-133 dB 
<-123 dB 
<- 115dB 
bar chart showing Signal and distortion 

101111 inhel enl /hSIOtliOn 0100.1\'10' and ge~eralor 
1 '".d frequency. Independenl 01 samohng rate. 

Difference frequency distortion (DFD) 
Measurement method 
Frequency ran ge 

Difference frequency 
Center frequency 

Accuracy 
Inherent distortion !1 OFD d, 

DFD dJ 

Spectru m 

Wow and flutter 
Measurement method 
Weightin g filt er 

Accuracy 
Inherent noise 

OFF 
ON 

Spectrum 

Time domain display (WAVEFORM) 
Trigg er 
Trigger level 

Trace length 
Sta nda rd mode 
Compressed mode 

Frequency4) 
Frequency range 
Accuracy 

Phase'l 
Frequency range 
Accuracy 

Group delay") 
Frequency range 
Accuracy in seconds 

Polarity test 
Mea surement 
Display 

selectrve to DIN IEC 268-3 or 118 

80 Hz to 2kHz31 
200 Hz to 20.90 kHz 
±0.2 dB 
<-130 dB 
<-130 dB 
bar chart shOWing signal and distortion 

OIN/IEC, NAB, JIS, 2-sigma to IEC-386 
high pass 0.5 Hz, bandwidth 200 Hz 
bandpass 4 Hz to IEC-386 
±3% 
<0.0003 %weighted 
<0.0008% unwf lghted 
post -FFf of demodulated signa l 

rlsing/laliing edge 
-1 FS to + 1 FS. interpolated between 
sa mples 
max. 7424 points 
1- to 32 -lold interpolation 
32 - to 1024-fold compression 
[envelope for AGC measurement) 

20 Hz to 20 kHz 
±50 ppm 

20 Hz to 20 kHz 
±0.5° 

20 Hz to 20 'Hz 
6(jJ/(6f x 360), where 6(jJ = phase 
accuracy in 0 , 6 f = Irequency step 

polarity of unsymmetrical input signal 
+PDL, -POL 

Digital g nerator (option R&S UPL-B2 01' -H20) 

Frequency limits specified for the Signals apply 10 asampling rate of 48 kHz . For 
other sampling rates limils are calculated according to Ihe formula 
f" 	 = I" " , x sampling rate/48 kHz . 

OutPUtS 

Ba lanced output 
Impedance 
Level IV" into 110 Q) 
Accuracy 

Unbalanced outpu t 
Impedance 
Level (V" into 750) 
Accuracy 

Optical output 
Channels 
Audio bits 
Clock rate 

Format 

XLRconnector, transformer coupling 
110 Q, short-crrcuit-proof 
oV to 8 V. in 240 steps 
±1 dB (rms) 
BNC, tra r,farme r coupling 
75 Q, Silortclfcuit-proof 
oV to 2 V, in 240 steps 
±1 dB Irms) 
TDSLINK 
1,2 or both 
8 to 24 
35 kHz to 55 kHzwith R&S UPL-B2 or 
R&S UPL-B29 in base rate mode 
35 kHz to 106 kHz wrth R&S UPL-B29 in 
high rate mode 
internal: generator clock or synchroniza­
tion to analyzer 
extern al: synchronization to word clock 
input, video sync, OARS. 1024 kHz 
professional and consumer formatta 
AES3 or IEC-958 as well as user-
definable fo rmats at all outputs 

" 	 Onll lor rne"UlemMl lunClion, RMS, f and IHD. N. aceu..", ;ppte, I. 8k FF1 wilh 100m 

lacror 2, Al fe-VI~c"nI-2 wmdow SINla lio > 70 dB Phald anil iJ/OUPdeldY In hlg~ " 18 millie only 

wilh AMS Wilhoul "Uel 

Audio Analyzer R&S UPL 19 
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Sil(mlls 

All Signd!s wllh 24 II, full scale 

General characteristics 
Ll'vel resoilltion 
AudIo bits 
Dililer 

DlstnbutlOll 
Level 

Frequenc accUlacy 

Frequen oll;e 

DC ollsel 

Sine 
Frequency range 
TOla l harmonic distortion (THD) 
Sweep 81 rnetell 

MOD DIST 
Frequency ra nge 

Lowel IreQuency 
Uppel requency 

level ra 10 (LFUFI 
Inherent dlstortion11 

Level LF UF 1 1 
4:1 
10.1 

Sweep parameters 

OFD 
Frequ ncy raog{~ 

Difference Ireq eoey 
Cenler Irequenc/, 

Inherent distortion' I 
oro d 
OrO d 

Sweep pariu nelars 

Multi-sine 
Fre~uency range 
Frequency spacing 
Frequency resolu tion 

Oynar re range 
CharacterlSlics 

ode 1 

Mode 2 

Sine burst, sine' burst 
Burst lime 
Interval 
low level 

Sweep parameters 

Noise 
Dr ubutlon 

I F_eo jreqlJCI'I(y II'IJeper defil o'.sur 

2 il 

Bto 74 bi ts l S8 rounded off 
lor sme, st reo sine. OFO ond 
rv 00 OIST In high rat 'mad~ 101 Slnl! 

only 
GaUSSian, tnnnquiar, rectangular 
2 II FS 0 1F,) 
±50ppr (Inte nal clock/. 
±1 ppm relative t clock r e 
ior sine, stere sine. OFOand 
MOD OI ST 
oor -t 1000 ppm 
oto ±1FS a lustable 

2 Hi'I IO 21 90 kill 

<-133 dB 

Ireq\lency, level 

fOI measurlOg rhe modulatlun ·liSlDrlion 

3D" [0 2700 Hz ', 
Sx LF'I IO 219 kHz 
selectable lrom 10 1 ILl 11 

<- 133dB 

<-123 dB 

<-115 dB 

upper frequency level 

lor measuring the di ffercnr.e tone 

80 Hz 10 2kH11t 

700 HZII a20.90 <HI 


< 130 dB 

<- 130 dB 

cBntcr frequency, level 


293 HI 10 21.90 , HI 
ad,usta b'e from 2 93 HI 
<0 01% or ma ching FFT frequency 
spacin 
:>13 dB 

1 10 17 spec lral hnes 
-level and frequency seler. ta ble 

101 each line 
phase 01 each componenl 
pllrnlled for minimum r;les 'actar 

- phase of each component or 
crest lac tor selectable 
(Wi tt R&S UPL-B6) 

1to 7400 spectJalllnes (norse in fre ­
quency domain), dislrlblltron white, 
pink. 113 octave, de fined by lie; crest 
lactor selectable (with R&SUPl ,B6) 

1 sa mpfe up to 60 , I sample resol han 
burst time up to 60 S. 1 ,sample res 
oto bLlIsl level . absolute or relerre to 
burst level (0 for sme burst) 
ursl lrequenc,{, leleilime Inlerval 

Gaussian. Illang lar, recwngular 

pi In.!) Fi la 

TOla! lIlhelent dislonlor 01 aralvrer a. 98f1erillllr 

Audio Analyzer R&S UPL 

Arbitrary waveform loaded Irom lile 
File lorma t 

' .TIF (rmernal ) memory dopth max 16 k 
' WA JI reproduction of audio hies (mono), 

Ollrall on approx. 10 $ PCI Mbyte FtAM 
CI Jck rd te sampling rate a generator 

Polarity test Signal 
Sine' burs t wi th fallowing characteristics: 
Frequency 1. 2 k / '1 

o ime 1cycle 
Interval 2cvcles 

FM signal 
Carrier requency 2HZ' I IO219 kHz 

adulation Irequency I mH/ "to 21 9 . Hz 
MOdu fatio n 0% to 100% 

AM signal 
Carriel Ireq uency 2 HZTI 10 71 (J kHI 
Modulation frequency I mH1T

) to 21 9 kHz 
Modulillion 0% to 100% 

DC voltage 
Le el range oto ± I FS, can be swep t 

Digilal audio PI' toco] (option R&S UPL-B21) 

Generator 
Valrdity bit 
Channel status data 

User dala 

Analyzer 
Display 
ErrOl rndication 

Cloc raW measulement 
Channel stalus display 

User bil dt play 

NO NE, L R, L+fI 
mnemonic entry wit user-definable 
masks, predefined masks for ploles' 
sillna' and consumer iarmat to 
AES3 Il r IEe-958 
loaded from Il le (max 384 bilS) or set 10 
l ero 

valrdlty bit L no R 
lock eHors, sequ nce errors.clork ra te 

errors, preamble errors 
50 ppm 
user,de InatJlemnernonlc isplayoidata 
"elds, predefined se trngs for prole' 
sianal and consumer format to 
AES3 or IEC- 58. 
brndry no hexadecllnal format 
user,dellnable mnemonic dl$play, 
blOCk-synchronized 

Jillel' and interface t.est (option R PL-B22) 

Generator 
Ji lter Injection 

Waveform 
Frequen lange 

Amplitude (peak-la-pea k) 

Com mon mode ~Ignill 
Waveform 
Frequency ran~€ 

AmplrturJe IV,.) 
Phase !output 0 relerence} 

Cable Simula tor 

Sll1e, noise 
10 HI to ?175 klilisine to 110 kHI will1 
apu 11 R&S UPL-B 1) 
oto 5UI (co rresp 00 to 800 os at 
'A =48 kHz! 
lor balilnced output 
sme 
20 Hi to 2175 kHz (110 kill with 
option R&S UPL- Bll 
aVia 20 V 
adJustabJe betw en -64 and 64 UI 
(co rresp, to ± 0% 01 frameI 
100 In tYPi cal audio cable 



Analyzer 
Input slgMal 

Ampli tude IV;>j>1 
Clock rate 

Jitter measurement 

Measuremen limit 
Raclocking 

Common modotes 
AmplitudeiVppl 
Frequency. speCirum 

Ph~ se (tnpul to relerence) 

Delay(mpm tooutput) 

OVlO lO V 
35kHz to 55 kHzwilt. R&SUPL-B2 
35 kHz to 106 kHz wi th R&S UPL-B29 
amplit de. frequency. spectllJm 
ato 5UI typ for f <500Hz. decreaSing10 
O.S UI for up to 50 kHz 
200 psInoise 1I00r with 8kFFT) 
input signal sampled with low-jitter 
clock signal and available al reference 
au plJI (XLR connector on rearl 
31 balanced input 
oVto 30 V 
20 Hz to 11 0 kHz 
--04 to +64 UI lco r res~ to ±~O% 01 
frame) 
100 Ils to 500 ms 

Coded Audio Signal Generation 
(optiun R&S UPL-B2:3) 
For specilica tions refer todata sheet PO07576985. Multi 81nel audiO mea­
suremen s on surround sound decoders". 

FFI' analyzet' 

f requency range 
Digital 48/96 kHz DC 10 21 9/43 8kHz 
AN_G 22/ 11UkHI DC 10219/1 10 k z 
DynamiC range 

Digital >135 dB 

ANLG22 kHz 120 dB/l0SdB" 

.lINLG110 kHI 115 dB/8S dB11 


Noise Ilonr 
Digital - 160dB 
ANl G22 kHz --1 0dBI1 10dBI• 

ANlG110 kHz - 120 dB/gO dS" 
FFT size 	 756 512. 1k. 2 ~. 4k. 8k POints 

116 WI hzoom factor 21 
Window lunctlo lls 	 rectangular. Hann, Blackman Harns. 

Rl le-Vin ent 1-3, Hamming, lia t top 
Kaiser III ~ I to 20) 

Resolution 	 (rom 0,05 Hzwi h zoom, lrom586 HI 
wi thout zoom 

Zoom 2 to 128 12to 16 mit AN LG 110) 
Averaging 1to 256 exponenllal or normal 

GEI"I RUNI1Il'1G A Of 
AttL I :COHT 2 : orr 

dIW frt CHI . swp orr 
-50 

-60 

- 70 

-BO 

-'l6 

-100 

- 110 

-120 

! 

-ISO '---:-, ::----:: , -"" 6, :::- ' Ok 2>:-----:-::; 7k:-----.,. ]::- 5.---:''"'--.'--:::-:---:,-;;: '5k--:,-;;: 2~•• 

f pH;al noise lIoor of FFT nalysis a analog inputs 

For all analog and drg i al analyze rs. Up 0 31111erscan becombined asrequired. 
All hi ersare digitaliliters Witha coefficient accuracy of 32 bit lIoating pOlnl 
(exception analog notch hl te rl 

\~ 11lf~·.' lIholjl ' analu~ntl: 1r.lltH 

Weighting filters 	 - Aweigh tng 
- Cmessage 
-CCIIT 
- CCIR weighted. unweighted 
- CelA AAM 
- deemphasis 50/15. 50. 75. J 17 
- rumble weighted unwe.gh ted 
- DC nOls highpa% 
- lEe tun r 
- lilter wuiuhteo 

User-definable filters 
8th order elliptical. Iype C[for highpass ~nd lowpass lilters al:;(1 4lh0 derl, pass ­
band ripp le +Of-O. l dB. S opband attenuationapprox. 20 dBt 120dBselectable 
III slepsof a pp ra ~ . 10dBIhighpassand lowpass !tIters stopbandaltBnuil tion 40 
to 120 dBI 

Highpass, lowpa ss !lllers Ilml frequanCIp.s1- 0 I dB) s lectalJle. 
stopband indica ad 

Bandpass. bandstop fil ters passband1- 0 1dB) selectable. 
stopband indicated 

Notch liller center Irequencyand 11th 1-0.1dB) 
selectable, st op banJ i ndlc~ eo 

Thud QClave alld octave I ters center frequenc se lewble. 
bandwidtll (- 0 I dB) Indicated 

rtle·delmed Iilters 	 any8th ord r lilter cascaded from 
4 biquads. darned III the I plane by 
poles/zeroes or cool liclents 

Analog notch filter 
For measurementson signals with high S/. ra ila, ti llS lifter impro,es Ihe dyn miG 
rangeof Ihe analyzer by up to30 dBto 140dBtOI analyzer 2L kHz. 01 120 IJB for 
anal ler 110 kHzIt'/pical noise 1I00r 01FFTJ Thc flll~ r IS also used formeasuring 
THO. THD+Nand \i10DDISl with dynamic mode precision 

Characteristics 	 available in ana la analyzers 
Wi th measuremen fune lon, 
- rms. WI eband 
- rms. selective 

quasi-peak 
FFT anal'lsis 

frequency r oge 10 HI to 22 5 ~ HL centel hequency If I 
FreQuenc tunl 9 - au omalic 0 inpu t Signal 

- coupled to genelEt r 
- fixed through entered lue 

Stopb~ nd typo>30 dB. f ±iJ.5% 
Pass and IVP - 3dBal 0 77 x f and 13 x 

typ +01 	 1dBoutside0.5xI to 2xf 

Sweep 

Generator sweep 
Parameters 	 Irequanc . lellol, 

with bursts also i n te~!a l l 11ll clilla ion 
one- r two-dimensional 

Sweep line .r, logall hrmc. bular 
slOgle. con inuous. manual 

StepPiOg - aut matlc after end of measurement 
- ti me deJay Ifixed or loaded table) 

Analyzer sweep 
Para eters Irequency or level ol lnpu Signal 
Sweep single. continuous 
Trigger - delayed 10 to lOs) aft l,r input lev~1 or 

input frequenCl/ vari lion. seli liny 
unction s lectatJle 

- time con rolled 
Settling lor level. frequency. ph'sc. distonlOn 

rnea.urements, 
se tling func tIOn exponential . tlal or 
iwer30ing 

Sweep speed 
Two-channsl rms measurement 20 Hz to 20kHz. 30 oint gener w sweep 
logallthmic Ifre uencymeasurement S\ Ite en of!. Low DIS' offJ 

wllh 	 GENTRACK 0.5 s 

AlITOFAST 1s 

AU TO 25 s 
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Display of results 

Units 

Level (analug) 


Distortion 


rrequeocy 


Phase 

Auilio monitor (option H&S UPL-B5) 

Headphone connector 6.3 mm lack 
Oulput VOltage (1I ,) mJ< BV 
Ou pu l current II I max. 50 mA 
Source impedance 10 n. short-CirCuil·proof 
Recommended headp one rmped, Ilee GOOn 

Extended analy is fund ions (opt ion R&S UPL-B6) 

V. dBu. dBV. W. dBnt. 
lfi fference I!\). d . lalinn IL\ %1 and 
18110 IWlthout drmension. %. dAr) 
10 re feren evalue 
FS. %f S, dBFS. LS Bs 
d lal ion ( %) or I lic Iti BI) 
10 reference ah'ij 
%01 dB. referenced to Signal amph u e. 
THO andTl-ID+N in all available level 
units labsolu te or relati e 10 eleclable 
re ference alue) 
Hz. difference IL\ ). deviallon (~ %1 1 fl(j 
,alia las quotient III , 1/3 octave. 
octa' eor decade) to r ~ference yalLIe 
lenleredor stored. I:lllrp1t ener~tor Ire· 
queneyl 
. rad. dlhercnce I.'., ore erenee value 

lenIeredor toredl 
Relerenceva lue flevel) F~ed value (enrered or storedl 
CUHO n! value a "clklllnel or generatol signal permi ls direct miJasurernenl of 
gain. linearity. channel di flerence. crosstalk. In sweep mode traces lot er race 
01 loaded hom filel can be used as a relerence too 

Graphical display of results 
Monilor Ino t R S UPL66) 
Display ma s 

Olsplay functions 

Test reports 
Functions 

Prmter drrver 
PloHer language 
Interfaces 

Storage functions 

Remote control 

Audia Analyzer R&S UPl 

84" LCD. colour 
- display 01 any sweep race 
- display o[ trace group 
- bargr ph display with 

min Ima x. val e~ 
- spec rum. also as warerfdll ~ISpldy 
- list of results 
- bar harts lor TH Oand 

100ermodui tion meas rerr.enlS 
- alrtoscale 
- X· axis lOom 
- lull-screen anel part-streen modr. 
- Zvertical 1hal iten al cursor line 
- search [unCllon lor max. alues 
- marker for h rmontr.s Ispec luml 
- user labellrng lor graphs 
- chan e of unit <lnd scale also 

possible lor loaded lJace, 

- sc reen copy 10 prrnler. pia ler or [il~ 
iPCX. HPGI . POSlscripl) 

- lrSIS of r~su l!s 

- sweep lists 
- tolerance curves 
- list of Qut-of-lulelance values 
- equahzer traces 
supplleo for aPllfOX. 130 prrmers 
HP Gl 
2 x RS·232·C, Centronics. 
lEG 625 (op ti on A&S UPL-84) 

- inslrullle I sellings. op liona ll~ VI h 
measured' alues dnd curves 

- spectra 
- sweep resu lts 
- sweep lists 
-tolerance curve~ 
- eQuabzer traces 

via IEC 625-211EEE 4881 anrJ RS· 232; 
cDnrr rranrts largely to SCPI 
lopl lon R&S UPL-B41 

iIearing aids test a '(;cssories 
(option R& lIPL-I37) 

Consisting of acoustic lest chamber. acousuc 2 em' coupler arious battery 
adapters. can nee iog r.a les, sohware for measurernents 10 I[C60118 al II 
ANSI S3 22 
AdditionAlly requi red opllons R&S UPL· B5 anti ReS UPLB 10 

\\-'Ul RI.S JPl·8~ onlv 1(1 bir'" '.11. moo" 

f"ed 'f"'1U60C I mdopcnd.nl 01 r.'0(~ r" le 


Coherence and transfer lunctions 
Frequency larlge 
Frequency resolu Ion 
Averaging 
FFT lenglh 

Rub & buzz measurement 

Frequen cy range 
Tracking 19 pa s fi lter 
Lower/upper fre uene limit 
Measurement lime 
(200 HI 10 20 kHl. 200points log ) 

Multi-sine generator lunction 
, 0 e 1 

Mode 2 

Third octave analysis 

Number 01 thi rd octaves 
frv.quency rangp. 
l evel accuracy 

Cen 1:1 I mquency 

22 Hila 22 kHz 


Stereo sine 
Frequency ra nne 
Frequency 
Phase 

Level 

weep parame 8r 

Other functions 

can be isplayed srmul aneously 
DC to 2' 9 ~Hz 
from 5.86 Hz 
2 to 2048 
256. 517.. 1k. 2k. 4k. Bk noints 

simultaneous measul menl alfrequenc 
response, ruo & hUll and polari y'l 
10HI1O 110 kHz 
7 10 20 limes lundamental 
seleclable 

2s 

extended funclions 
cres idctor or phase 01 each 
component sele la ble 
crest fa tol selectable 

for dnalYler I\ NLG 22 kHz 
and digi 81 48 Hz 
32 
22 Hz to 22 kHz 

±D.2 dB 
n o dB ilEe 1260. class 01 

III di~i l al enerator only 
2 Hz l to 21.9 kHz 
adluslable lor eaw channel 
oto 360· (same frequency In bOll1 Chdfl' 

nels l 
adfuslable fo r each h nnelor 
channel ra tio 2/1 
frequency and level of channel l 

under evelopment 

http:mdopcnd.nl


LAN lnl rface for R& 
(option R&S UPL-Bll) 

Connector Irear panel) 
Supported standards 

LAN client 
Supponed protocols 

UPL06/66 

RJ~5 

10Base-T !iEEE standard 10 Mbltls 
8023) 
1OOBa se -T x I\EEE standard 
100 Mbit/s 8023u ) 
Novell Netwa re 
IPX, TCP/IP 

Modification R&S lIPL-U3 

Change of source impedance of analog generator to 150 Q 

(Instead of 200 Q set as standard) at Ihe factor 

General data 

Operating tempera ure ran ge 
StOfage temperature range 
Humidity 

~ I 
EMS 
Sa f t standards 

Conf rmi ty marks 
Power supply 

DimenSions IW x H x D) 
V elqht 

o°C to 145 ' C 
--20°C to +60 °C 
max. 85 %for max 60 days, 
below 65% 0 a eragelyear, 
no con densa tion 
EN 5008 1-1 
EN 50082 -1 
DI N E 610 10- 1.fEC 1010·1 UL311 1-1, 
CAN/CSA C 22.2 
No. 1010- 1 

DE-GS, UL, cUL 
100/1201220/230V_10%, 
50 Hz 0 60 fjz. 160 VA 
435nun x 192 mm x '175 mm 
12_6kq 

Ordering information 

Order designation 
AudiO Analyzer 
Aud io Analyzer 
liar confmrnancc t ts nn 
GSM mobile phonesI 
AudiO Analyzer 
Iwithout display and keypad) 

Accessories supplied 

Options 
Low Distortion Gellerator 
Digital AudiO 1/0 48 kHz 
Digital Aud io 1/096 kHz 
Dig ital Audio Protocol 
Jitter and Interface Test 
Coded Audio Signal Generation 
Remote Control 
AudiO Monitor 
Ex ended AnalysIs Functions 
Hearing Aids Test Accessofles 
Mobile Phone Test Set 
3G Mobile Phone Tests 
Universal Sequertce Controller 
LAN Imer/ace for R&S UPL06/66 
Line Measurement to ITU-T 0.33 
XLA/BNC Ada pter Set 
150 !l 0 ifi ca tlon 

Recommended extras 
19" Rack Adapter 
Ser ice r alluai 
Audio Switcher /I np ut. femalel 
Audio Switcher 10utput, malel 

R&S UPL 
R&S UPL16 

R&S UPL66 

1078.2008 06 
10782008. 16 

10 78 2008.66 

power cable, operating manual backup 
sys tem disks with MS-DOS opera tin 
system, backup program disk with oper­
ating and measurement softwa re 

R&S UPL-B I 
R&S UP L-82 
R&S UPL-B29 
R&S UPL-B21 
R&S UPL-B22 
R&S UPLB23 
R&S UPL-B4 
R&S UPL-B5 
R&S UPL-B6 
R&S UPL-B7 
R&S UPL-B8 
R&S UPL-B9 
R& S UPL-Bl 0 
R&S UPL-8 II 
R&S UPL-B33 
R&S UPL-Z l 
R&S UPl-U3 

R&S ZZA-94 

R&S UPZ 
R&S UPZ 

1078.4400.02 
1078.4000.02 
10 78. 5107 02 
1078.3856.02 
10783956 .02 
1076 51 88 02 
1078.3804 02 
1078.4 600,03 
1078.4 50002 
109U2704.02 
, 173505_02 
1154.7500.02 
10783904 02 
115U 600.02 
1078 4852. 02 
1078 3704_02 
10784900,02 

0396 4905_00 
1078.2099 24 
11 20.8004 02 
11 20 R004 03 

Audio AnalYler R&S UPl 23 
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Multichannel audio measurements on surround sound decoders 
\\ ith 1IH' Au(lio Allalyzt'r I' PL. Option l' PL- B~:I and Aullio ~\\'itl'lll'l' II PZ 

Option UPl-B23 	 Audio Switcher UPZ • Dire ct operation via the Audio 
• 	 Generation of coded test signals in • Available as input and output Analyzer UPL 


AC-3 format (Dolby Digital) switcher • Control via RS-232-C for universal 


• User-selectable sweep parameters • Cascading of up to 128 channels applications 

DE& SCHWARZ 



Coded Audio Signal Generation (UPL-B23) 


Coded Audio Signal Generation UPL-B23 - Audio Switcher UPZ 

Coded audio signals 
It is hard to imagine the current audio 

world without keywords such as surround 
sound, 5.1 channels, etc. Originally 
designed for use in movie theaters, these 

multichannel transmission methods have 
in the meantime found their way into pri­

vate households. 

In all multichannel methods, the six chan ­
nels generally used are data-reduced for 
transfer in the digital audio formats 
established for stereo transmission. In the 
home units, such as audio/v ideo re cei v­

ers, the data streams are decoded for 
analog and multichannel repla y. 

Previous method 
Up to now, measuring surround decod ers 
necessarily involved defining and storing 

coded test sequences on a DVD or the PC 
hard disk. The DVD player/PC was con­
nected to the OUT,where the test signals 
were decoded and fina lly measured by an 

audio analyzer at the analog outputs. 
Since the test files and the measure­
ments ran on different instruments, syn ­

chronization was difficult, leading to 
extended measurement times. 

Modern solution: Audio Analyzer UPL 
plus UPL-B23 
The UPL-B23 option enables the Audio 
Analyzer UPL to generate AC-3 -coded test 
signals directly with the built-in genera­
tor. The measurements are synchronized 

automatically between the generator and 

the analyzer 

This has the following advantages 
• 	 The internal synchronization consider ­

ably speeds up measurements 
• 	 Test sequences can be combined 

much more flexibly, since the number 
of channels, frequency or level 
swee p, start and stop frequency/level 
as well as the number of sweep 

points can be set directly; settings are 
made in a similar way to those for a 
standard analog sweep 

• 	 The test sig nals are no longer record­

ed on DVD/PC, thus savi ng time previ­
ously spent on combining and coding 
the test signals 

• 	 Add itional ha rdware, such as a PC or 
DVD player, is not required 

Functional description 

Several thousand AC-3-coded test files 
are stored on the hard disk of the Audio 
Analyzer UPL, with each individual file 
representing adefined frequency/level 

combination. The files required for a 
sweep are loaded into the DSP and 

replayed until the analyzer yields a settled 
measurement result. Theanalyzer then 
swi tches automatically to the next file 
(= next frequency/level point ). and the 
next measurement is triggered until the 

complete sweep has been processed. 

,--- GENERA TOR 
• 	 INSTRUMENT DIGITAL 

Src Mode AUDIO DATA 
Channel(s) Z ~ 1 
Bal Vpp '1.0000 V 

• 	 FUNCTION - .1 I • I I 

Format AC-3 

Chan Mode 
 5,1 'I'IBkb/s~~­


SWEEP CTRL AUTO SWEEP 

Frequency or iNel ocpNext Step ANLR SYNC 


X Axis FREQUENCV 

FREQUENCY 

Spacing SWrr andS Dp ,("dlue 
Start 
Stop 
Points 
TOTAL VOLT dBFS~ 

Each of the WAV files used contains one 
or more co mplete sine periods The files 

can thus be combined to form a test 
seq uence without interruption and arti­
facts . The OUT remains synchronized to 

the AC-3 data stre am. 

Test files available 
The AC-3 format (Dolby Digital) is cur­

rently supported. and other data formats 
are in preparation. At present, the test 

files are 

• 	 Stereo sig nals (coded with 192 kbit/s ) 
and 5.1 -channel signals (448 kbit/s). 

for frequency and level sweeps; these 
signals allow the measurement of fre­
quency response, linearity, SIN rat io 

and harmonic distortion 
• 	 Test signals for the individu al chan­

nels (448 kblt/s) to determine cross­

talk attenuation 

Sweep generation - as easy as 
with alla/og applic.1tions 

Sf,1 r.t itlnctlon 

Stereo, single r.11anntlior muiticl1arlOei 



Audio Switcher UPZ 


Measuring surround decoders 
Surround applications for use in the home 
generally have six channels In order to 
test 51 decoders. the six channels are 
connected to the Audio Analyzer UPL via 

the Audio Switcher UPZ. The UPZ is con­
trolled directly from the UPL panel via an 
RS-232-C interface 

For professional surround applications. 
the Audio Switcher UPZ comprises 8 
channels. with two output channels to 
allow the two LlPL measurement chan­
nels to be used simultaneously. 

Input/output model 
Like the Audio Analyzer UPL, the Audio 
Switcher UPZ has XLR connectors Since 
there is a difference between male and 
female connectors in the XLR sys tem. the 

UPZ is avai lable both as an input and an 
output model. 

It is possible to cascade up to 16 input 
switchers plus 16 output switchers. 
allowing up to 128 input and output 

channels to be switched. 

Extended range of applications 
The Audio Switcher UPZ can be operated 
not only via the UPL. Through its 
RS-232-C interface. it can also be control ­
led directly from other units or a control­
ler. This opens up new possibi lities; for 

instance. in broadcasting stations. where 
studio opera tionsrequire th eswitching of 
several audio channels. The UPZ may 

also be used in production; for instance. 
wh en ca r radios are tested. measure­
ments ca n be performed at all four loud­
speaker outputs. 

Multichannel measurements on audio/video receiver 

With the Audio Switcher UPZ up to 128 input and 128 output channels can be cascaded 

Coded Audio Signal Generation UPL-B23 - Audio Switcher UPZ 3 



'IH'('ilkations (lrdl'rin!4 informatiun 

('I)(I.·tl .\tlllil! S1)!;1l 1~ lil'lIt'rillilill I PI ·B:!:I Order designation 

Format 
Coding 

Stereo signals 
5.1-multichannel 
Single channels 

Frequency range 
Level range 
Sweep parameters 

.\utli'l SWllr'lll'l' I 'I'l 

Electrical data 
Signal amplitude II 
Crosstalk (balanced 600 n load) II 

20 kHz 
100 kHz 

Series resistance 
Shunt capacitance 

General data 
Operating temperature range 
Storage temperature range 
Humidity 

EMI 
EMS 
Salety standards 

Test marks 
Power supply 

Power consumption 
Input Sl Itcher 

Output switcher 

Remote control 
Dimensions (W xHx0) 
Weight 

Coded Audio Signal Genera1ion UPL- B23 1078518802 
AC-3 IIEC 61937) Audio Switcher (Input. lema Ie) UPZ 11 20.8004.02 

Audio Switcher (Output, male) UPZ 11 20800403 
192 kbit/s 
448 kbit/s Accessories supplied (UPZj power cable. operating manual, service 
448 kbit/s manual. 
5.2083 Hz to 20 kHz RS-232-C extension cable 
odBFS 10 - 120 dBFS 
Irequency. level Recommended extras (UPZj 

19" Rack Adapter ZZA-l11 1096.3254.00 

30 V(RMS)/2 A142 V(peakll 

- 140 dB typ 
-126dB typo 
<0.3 n typ (per signal pin) 
dO pF typ.leach signal pin 10 ground) 

o°C to +50 °C 
-40°C to +70 °C 
95% relative humidity at +40 °C; 
meets IEC682-3 Cenilied Uualily System 

(no condensation) 
EN 50081-1 ISO 9001 
EN 50082-2 

DIN EN 6101O-1. IEC 61010-1 . 

UL 3111-1,CAN/CSAC222No 101 0-1 s 


VD E-GS. cCSAus CeJt.f.ed EnYJloltmcllwl S tent ~ 

100 Vto 120 V(AC) (±10%) 

220 V to 240 V(AC) (±10%) 
 ISO 14001 

o 

50 Hz to 60 Hz (±5%) 
I I 

5VA typo 
10 VA max. 
5VA typo 
12 VA typ (all channels aCl!ve) 
15 VA max. 
via RS-232-C 
427 mm x 43 mm x350 mm 
3.7 kg 

II For maximum re lay lile 5IN or 0 2 A max. 
11 Between any two channels into 600 n. 

~HD &SCHWARZ 
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• From our prineiples 	 Who ware and what we do 

We are an in ependent manufacturer 

ul leelronle e Ulpmel1 t and systems 

Our name IS synonvmOU$ wli ll Innovatlflll , 

pmcl~ion and Qllalit A Ie, rling pos ition 

Oil the Europeiln markpt nnd worldwlcil~ 

presence arc he solid basIs to our success. 

Rohde & Schwarz is an international ly active company in 

the fields of test and measurement, information technology 

and radiocommunications. For more than 60 years the company 

group has been developing, producing and marketing a wide 

range of electronic products for the capital goods sector. The 

company is headquartered in Munich With 5600 employees 

worldwide and subsidiaries and representatives in over 70 

countries around the world, the Rohde &Schwarz group achie­

ves an annual turnover in excess of 1.0 billion Euro. The com­

pany is highly export-oriented 

More than 70% 01 the total turnover is achieved outside 

Germany Due to th e comprehensive know-how and the inno­

vative strength of its employees, Rohde & Schwarz is among 

the technological leaders in all of its business fields. 

Today the Rohde & Schwarz group of companies is active 

In the following fields 

• 	 Test and measurement • Radiomonitoring and 

• 	 Radiocommunica tions radiolocation 

systems • Information security 

• 	 Mobile radio • Services 

• 	 Broadcasting 

The 	 quality and environmental management Cerl,l,ed Quality System 

system of Rohde & Schwarz has been certified to ISO 9001 
DIN EN ISO 9001 and 14001 and complies with the _':·l'lw."••m.,~ 

standards of AOAP 110 and 150. The company has approval for 

the development, production, installation and servicing of 

avionic communication equipment and is the first German 

transmitter manufacturer authorized to carry out BZT (Federal 

Approvals Office for Telecommunications) approval testing for 

radio transmitter systems. 
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Our busines.. fields and products 

Rohde &Schwarz is the largest manufacturer of electronic 

test and measurement equipment in Europe Our T&M 

instruments and sys tems are setting standards worldwide in 

research. development. production and servi ce. We are the key 

partner for the industry and network operators as far as all 

measurement tasks in the field of analog and digital communi­

cation. 

Mobile radio measurements 

• 	 Complete range of measuring instruments. test sets and 

systems for mobile and base stations of analog and 

digital mobile communication networks 

• 	 Radiocommunication testers for use in production. 

development and service 

• 	 Go/Nogo testers 

• 	 Signal generators and analyzers as well as powe r meters 

• 	 Protocol tes ters 

• 	 Coverage and interference measu rement systems 

• 	 Type-approval test systems 

fMC measurements 

• 	 Complete EMC test centers 

• 	 Turnkey sys tems for measurement of electromagnetic 

interference (EMI) and electromagnetic susceptibility 

(EMS) 

• 	 Test receiversand EMI spectrum analyzers for 

compliance and precompliance measurements 

• 	 Full range of accessories 

- Artificial mains networks 

- Antennas and ma sts 

- Fi eld probes 

- Transducers 

• 	 Software 

General-purpose and RF measurements 

• 	 RF and microwave signal genera tors 

• 	 ARB generators 

• 	 Spectrum and network analyzers 

• 	 Audio and modulation analyzers 

• 	 Vo ltmeters and power meters 

• 	 Field-strength tes t receivers 

• 	 Process co ntrollers 

• 	 Power supply units 

Automatic test systems 

• 	 Type-approva l and certification test sys tems 

• 	 Production test systems for communica tion 

terminal equipment 

• 	 Coverage measurement systems for all 

modern radio networks 

• 	 EMC test sys tem sand test centers 

• 	 Board test systems (in-circuit and functional testers) 

• 	 Monitoring. coverage and transmitter tes t systems for 

both analog and digital sound and TV broadcasting 

Video and broadcast measurements 

see page 9 
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Our business fields and products 

• Rohde & Schwarz is one of the leading international 

suppliers of professional HF, VHF and UHF radio systems for 

use in stationary and mobile ground stations, on ships and in 

aircralt. Embassies, governmental authorities and armed 

forces worldwide use our radio equipment for voice, data and 

image transmission. We support our customers by providing 

product -related consulting, logistics concepts and services. 

With the new digital software radio generation for tactical 

mobile, stationary, as well as shipborne and airborne use, we 

have created a means of communication that ensures intero­

perability within national task forces and with allied nations in 

UN and NATO missions. 

ATC systems 

• 	 VHF and UHF radio systems for ground to-air 

communications 

• 	 Radio direction finding systems 

• 	 Remote monitoring and control of ATC systems 

• 	 Mobile ATC towers 

Air defence systems 

• 	 VHF/UHF radio systems for voice and data transmission 

• 	 Integrated methods for secure and protected transmission 

• 	 Network management including frequency and key 

management 

Avionics 

• 	 HF, VHF, UHF airborne transceivers for secure and 

protected voice and data transmission 

Naval communication systems 

• 	 Systems for internal and external communications 

• 	 Integrated control and message handling systems 

• 	 HF broadband systems 

Army communication systems 

• 	 Tactical multiband radio equipment 

• 	 HF transmitting / receiving systems for stationary 

and mobile use 

• 	 Network integration and radio link to Internet 

'1ohilr radio 

Rohde & Schwarz ranks among the leading suppliers of 

MPT-1327 and TETRA mobile radio systems for the profession­

al user. Worldwide installations at Millistries of the Interior, 

commuter traffic enterprises, at railway stations and airports 

as well as for public network operators speak for the 

effectiveness of our solutions. 

Trunked radio systems 

• 	 Network engineering 

• 	 Switching systems 

• 	 Base stations 

• 	 Network management and applications 

• 	 Turnkey systems 

6 



Our busine s field and produ ts 

• For 50 years sound and TV broadcasting has been one of 

thekey activities of Rohde &Schwarz. We are the only supplier 

of a complete range of transmission, monitoring, measure­

ment and datacasting equipment in the world .We are interna­

tional leaders as regards equipment and T&M systems and 

instruments for the new digital transmission methods DAB, 

DVB and MPEG2. 

Sound and TV broadcast transmitters 

• 	 VHF FM sound broadcast transmitter systems 

from 20 W to 20 kIN 

• 	 Analog TV transmitter systems from 20 IN to 40 kW 

• 	 Digital audio broadcast IDAB) systems from 

50 W to 1kW 

• 	 Digital video broadcast IDVB-T, ATSC) systems from 

50 W to 10 kW 

Measurement and monitoring systems 

• 	 Monitoring systems for terrestrial transmitter stations 

• 	 Measurement systems for development, 

production and maintenance of transmitters 

8 

Video and broadcast measurements 

• 	 Generators and analyzers for MPEG2, DVB and ATSC 

transport streams, for use in development, production 

and monitoring 

• 	 Picture quality analyzers 

• 	 Analog baseband generators and analyzers 

• 	 Signal generators and test receivers, modulators and 

demodulators for analog sound and TV broadcasting 

standards as wel l as for DVB-C/S, DVB-Tand DTV-ATSC 

• 	 TV network analyzers 

• 	 Studio measurement equipment 

Datacasling 

• 	 Inserter for inse rting additional data in Internet format for 

DVB and DAB 

• 	 Software for cyclical provision of contents and for tran s­

mission of Internet-based TV and radio programs 

• 	 Software for data service management 

• 	 Software for data proceSSing at the receiver end 

9 



Our hu me..' [j ']d,' and product 

Rohde & Schwarz is worldwide a leading manufacturer 

of equipment and systems for detection. location and analysis 

of rad iocommunication signals in the following fi elds of 

application 

Information security 

• ROHDE & SCHWARZ SIT GmbH provides solutions for 

secure and re liable utilization of modern information and com­

munication technology Key activities are in the development 

of crypto products and systems for the protection of informa ti­
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• 	 Internal and external security 

• 	 National and international radiomonitoring by 

pos tal authorities 

• 	 Frequency management 

We are lead ing in th e design and implementation of full­

coverage automatic radiomonitoring and frequency manage­

ment systems. Many years of experience and ultramodern 

technology are the sou nd basis of our receivers. direction 

finders. signal ana lyzers and antennas 

Receivers 

• 	 Fa st search receivers 

• 	 Stationary and portable mon itoring receive rs 

• 	 Computer-controlled receiving systems 

Direction finders 

• 	 Extremely fast. broadband. digital radiomonitoring 

direction finders for stationary and mobile/portable use 

• 	 Automatic radioloca tion networks using direction finders 

Signal analYLers 

• 	 Versatile signal ana lyzers for flexible use 

• 	 Automatic signal classifiers 

• 	 Signal decoders. demodulators 

Antennas 

• 	 Receiving and transm itting antennas 

• 	 Test antennas 

• 	 Complex antenna systems 

on in modern data processing and communication systems as 

well as consulting and information sec urity analyses for 

industry and government authorities. 

• 	 Hardware and sohware crypto products 

• 	 Customized crypto systems 

• 	 Consulting and IT security ana lyses 

Serviecs 

• With its Central Service in Munich and its Cologne Plant, 

Rohde & Schwarz mainta ins two of Euro pe 's largest service 

cen ters for T&M and communications equipment. We offer our 

cus tomers a powerful global service network comprising more 

than 50 service centers worldwide. 

• 	 Calibration. maintenance and repai r 

• 	 Cuslomized service contracts 

• 	 Planning. development. system integration 

• 	 Development of customer-specif ic systems 

• 	 Technical document ation and logistics 

• 	 Electronic informat ion sys tem s. 

multimedia applicatio ns 

Our training centers in Cologne and Munich of fer a com­

prehensive choice of courses on T&M and commuilicat ions 

topics. which on request ca n also be held at the cu stomer's 

11 
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1938 World's first portable crysta l clock 

1948 Europe 's first VHF sound broadcast transmitter 

1964 Europe's first air-traffic-noi se monitoring system 

1967 Europe's first automatic IC te st sys tem 

1974 First microprocessor-controlled 

radio measurement system 

1975 World's first quality monitoring system for TV signals 

1980 Europe's first stereo/dua l-sound TV transmission system 

1984 First processor for automatic se tup of shortwave links 

1986 Introduction of radio data system RDS for 

sound broadcasting in Germany 

1990 First compact test set for GSM transmitters and receivers 

1992 Exclusive supplier of reference test equipment 

for type-approval testing of GSM mobile phones 

1992 World's fastest digital radiomonitoring system 

1995 Technical equipment for world's largest pilot 

prOject for digital audio broadcasting (DAB) 

1996 	 First integrated HF voice/data radio for use in 

commercial aircraft for fully automatic worldwide 

transmission of flight data 

1997 Order for nationwide DVB-T transmiller network 

in Great Britain (largest DVB project worldwide) 

1999 World's first operational universal software radios 

for use on military platforms 

2001 World 's first tap-proof GSM mobile phone 

12 

~ I uni('h 
• Company headquarters in Munich house the R&D 

departments, systems engineering and assembly, training and 

service center, central divisions and administration. 

ROHDE & SCHWARZ GmbH &Co. KG 

MuhldorfstrafSe 15·81671 Munchen 

PO Box 801469 · 81614 Munchen 

Phone +49 89 41 29-0 

Fax +49 89 41 29-121 64 

Internet wwwrohde-schwarz.com 

Ml'lIlnlingrll 
The plant in Memmingen is responsible for the final 

product ion and delivery of all Rohde &Schwarz equipmenl. 

ROHDE &SCHWARZ Messge ratebau GmbH 

RiedbachstrafSe 58 . 87700 Memmingen 

PO Box 1652 · 87686 Memmingen 

Phone +49 8331 10-80 

Fax +49 8331 10-81124 

TpisnaC'll 
• The Rohde & Schwarz plant in northern Bavaria produces 

the mechanical and electrical parts for the equ ipment 

production In Memmingen. 

ROHD E&SCHWARZ GmbH&Co. KG 

Kaikenrieder StralSe 27 . 94244 Teisnar.h 

PO. Box 11 49 · 94240 Teisnach 

Phone +49 9923 85-70 

Fax+49 9923 85-71174 
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CollIgnf' 
• Rohde & Schwarz Cologne Plant is one of Europe's largest 

service centers for electronic T&M and communica tions 

equipment Services include maintenance and repair, training, 

techn ical documentation and logis tics (also in conjunction 

with mu ltimedia applications), system integration and adaption 

as well as services for informa ti on and communications tech­

nology projects The Cologne Plant is an accredited calibrat ion 

laboratory of the German Ca libration Service. 

ROHDE &SCHWARZ GmbH & Co. KG 

Graf-Zeppelin-StrafSe 18 · 51147 Kaln 

PO Box98 02 60 ' 51130 Kaln 

Phone +49 2203 49-0 

Fax +49 2203 49-512 29 

E-mail in fo@rsdc.rohde -schwarzcom 

and servicelg'rsdc.rohde-schwarzcom 

Hotline 01 80 563 56 75 

Suhsitliaril'~ 

• (WII DE &SCHW HZ 
V('rtriebs-OmbfI (HSV) 
• Founded in Berlin in 1946 and relocated to Munich in 

1961. RSV is responsible for domestic sales of Rohde & 

Schwarz produ cts as well as products of other make marketed 

on beha lf of RS E(see page 15) RSV has a marketing network 

throughout Germany 

ROHDE &SCHWARZ Vertriebs-GmbH 

MuhldorfstrafSe 15 · 81671 Munchen 

PO Box801469 · 81614 Munchen 

Phone +498941 29-13774 

Fax +49 89 41 29- 13777 

E-mail Customersupport(Qrohde-schwarz.com 
14 

ROHDE & ~(')fWARZ 
Internatiollal (imhH (It HIS) 
• Since the end of 1993, RUSIS has been respon sible for 

sales of ROhde & Schwarz products ou tside Europe The 

co mpany coordinates agencies, representatives and other 

business pa rtn ers in the Asia-Paci fic reg ion, Middle East, Afri­

ca, North and Latin America . 

RO HDE & SCHWARZ International GmbH 

MuhldorfstrafSe 15· 81671 Munchen 

PO. Box 801460 ·81614 Munchen 

Phone +49 89 41 29-12462 

Fax +49 89 41 29-13662 

ROHDE &SCHWARZ 
En,ginpl'ring and ~al(':-; (imhH (RSE) 
• Founded as a subsid iary in 1972 and he adquartered in 

Munich, RSE is primarily involved in ma rketing complementary 

products from other manufacturers The object ive of RSE is a 

ver ti cal completion of the Rohde & Sch warz product line in 

close cooperation with headquarters and the representatives 

abroad. The com panies represented by RSE include renowned 

manufacturers such as th e Rohde & Schwarz cooperation 

partner Advantest from Japan. 

ROHDE &SCHWARZ 

Enginu(!r ing and Sa les GmbH 

MuhldorfstrafSe 15 · 81671Munchen 

PO. Box 80 1429 · 81614 MLlnchen 

Pilonc+49894129-13711 

Fax +49 89 4129-13723 
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H&~ HiCK Mobilftmk GmbH 
• R&S BICK Mobilfunk GmbH with headquarters in Bad 

Munder specia lizes In the development and implementation 

of professional mobile radio systems In particular, the com­

pany supp lies TETRA and MPT-1327 mobile radio networks 

and applications. 

R&S BICK Mobilfunk Gmb H 


Fritz-Hahn e-Str. 7 . 31848 Bad Munder 


Phone +49 50 42 998-0 


Fax +49 50 42 998-105 


E-mail rsbick@rsbickrohde-schwarzcom 


Internet www.rsbick.de 


ROHDE & SCHWARZ F1'K OmhH 
• ROHDE & SC HWARZ FTK GmbH with headquarters in Ber­

lin develops and supplies products and systems in the field of 

analog and digital audio broadcasting as well as solutions for 

the transmission of anc illary data via digital broadca st chan­

nels (datacasting). The variety of services offered also inc lu­

des development services for radiocommunication and broad­

casting equipment. 

ROHDE &SC HWARZ FTK GmbH 


Wendenschlossstra~e 168, Haus 28 12557 Berlin 


Phone +49 30 658 91-122 


Fax +49 30 655 50-221 


E-mail holline ftk@ftk.rohde -schwarzcom 


ROHDE & SCHWARZ SIT UmhH 
• ROHDE & SCHWARZ SIT GmbH provides solutions for 

security in information technologies . Key activities are in the 

development of crypto products and sys tems for the protec­

tion of information in modern data processing and communi­

cation systems as well as consulting and IT security analyses 

for industry and government authorities. 
16 

ROHDE & SCHWARZ SITGmbH 

Wendenschlossstra~e 168, Haus 28 12557 Berlin 

From February 2002 Agastr. 3 . 12489 Berlin 

Phone +49 30 658 84-0 

Fax +49 30 658 84-183 

E-mail contact@sit.rohde-schwarz.com 

• To secure acomplete market presence in the technological 

key regions ~Jorth America and Japan, we are cooperating with 

successful local partners who guarantee customer-oriented 

consultation and competent servicing - Tektronix in NOr1h Ame­

rica and Advantestln Japan. 

Tpktl'll 11 i.\ 
• The company was founded in 1946 and wi th its head­

quarters in Beaverton/Oregon is now fully devo ted to test and 

measurement products after se lling its line of printers and 

video/network equipment in 1999 In the fiscal year 2001, Tek ­

trOnix achieved a total turnover of 1235 million US$ In North 

America, the Tektron ix product range is enhanced by almost 

the full range of T&M products from Rohde & Schwarz. The 

two companies also cooperate in the development of test and 

measurement instruments for special applications 

Advantl~st 

Advantest, a Tokyo-ba sed company founded in 1954, is the 

world's leading supplier of semiconductor test systems. The 

seco nd most important business field is test and measurement 

equipment. In the fiscal year 2000, Advantest had a total turn 

over of 262 billion Yen. Advantest and Rohde & Schwarz have 

concluded a mutual sales agreement for T&M products: Advan­

test sells Rohde & Schwarz equipment in Japan and Rohde & 

Schwarz markets Advantest test and measurement instruments 

in Europe, the Middle East, in Brazil, Australia, South Africa and 

other countries. The two companies also cooperate in the 

development of T&M equ ipment for the Japanese market. 
17 
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Hl'adquarters 

ROHDE &SCHWARZ GmbH &Co. KG 
Muhldorfstla&l15 81671 Mun"hen 
PO. Box80 14 69 81614 Munthcn 
100crnet WVIW rohil~ s(:hwarl com 

Plant.<; 

ROHDE &SCHWARZ Messgeratebau GmbH 
Riedbach traBe 58 87700MemOlin en 
PO Box 1652· 816il61vlemmlngen 

ROHDE &SCHWARZ GmbH &Co. KG 
Werk Teisnach 
Kaikenneder S ra~e 27 . 94244 relsn ;h 
PO Box 11 49 9·1240 re:snilcll 

ROHDE &SCHWARZ GmbH &Co. KG 
Werk Kaln 
Gral·Zeppehn·S laRe 18 1147Xoln 
PO. Box 98 02 60 51130 Koln 
Hmhne 0180 563 56 76 

Suhsiliimies 

ROHDE &SCHWARZ Vertriebs -GmbH 
MuhldorfsuaBe 5 81671 Muncher 
PO 80,80146 8161 Munc en 
Hutllne 0180 512142 

ROHDE &SCHWARZ International GmbH 
'uhldmlstra lle 15 81671 lunchen 

PO Bo ~ 801460 81614 Mune l.en 

ROHDE &SCHWARZ Engineering and Sales GmbH 
luhl OfisHalle 15 81671 lAunchen 

PO BoxaO 1429 81614 . un hen 

R&S BICK Mobilfunk GmbH 
~1I1l-Hahne Sr 7 316488a undel 
PO. Su 20 02 31844 Ba on er 
Interne I wW'.~ rs ock de 

ROHDE &SCHWARZ FTK GmbH 
!endenschlosssllaEe 68. Iia~s 28 

12557 Berlin 
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Phone 
fax 
E-rwtl 

+49 89 41 29-0 

'04989'1129 121 13·1 


+49 8331 10-80 
+49 B331 10-81l 24 

+49992385-70 
. 9992385-71174 

+49220349-0 
0 192203 49 1229 

t t 1I!f'I t .~ l" 

'''r. fide. lo.Y sct1 ... 

+49 8941 29-137 74 
.49 894 129 3777 
r. !, "['II!"' ,'" 

+49 89 41 29-124 62 
+4989 129 13662 

+498941 29 -137 11 
...498 4 29 13723 

+49 5042 998-0 
---4950 42 99B105 
r ~. l' ~ rtf fl ' ;r.1 

+493065891-122 
+49 3065550-221 

ROHDE &SCHWARZ SIT GmbH 
W"ndcflsrnlosss raile 168 Haus28 
12557 Berlm 

F'om Februa 2002: 
Agastr,l ~e 3 124d9 Berlin 

Branch offices of ROHDE &SCHWARZ Vertriebs-GmbH 

Zweigniederlassung Buro 80nn 
Josef VIr mel Slalle 1·3·53 123 Bonn 
PO Box 14 02 64 53057 Bonn 

Zweigniederlassung Nord. Geschahsstelle 8erlin 
Frns -R~u ter-l'latl 10 10587 Bellon 
PO Ba ~ 1006?O 10566 Bellln 

Zweigniedcrlassung Nord. Geschahsstelle Hamburg 
Sl~o l shooper Allee 47 . 22309 Homburg 
PO BOA60 22 40 22232 Hambol 

Zweigniederlassung Mille. Geschiihsstelle Ktiln 
N'e erknss8iel Strd~ 33 51147 Koln 
PO 80 90 0 I 4 . 51111 Koln 

Zweigniederlassung Mille. Geschahsstelle Neu·lsenburg 
S'emenSSlrdile 70 63263 N~u · l senburg 

Zweigniederlassung Sud. Geschahsstelle Miinchen 
~~ljlJldol 'SIr1Be 15 81671 MUI'cher 
PO 8o~8014·198161 ~ .lulieh 

Zweigniederlassung Sud. Geschahsstelle Niirnberg 
Do~atJSll a'le 36 90451 Nurn!lerg 

Zweigniederlassung Nelzbetreiber 
S;em~n55tr ~e 20 63263 Ne Isenb r 

Phone 
fax 
E·mail 

+49 30 658 84-0 
t 49 JO 658 8' 183 

+4922891890-0 
.49 228 25 50 87 

+49 30 34 79 48-0 

+49 40 63 29 00-0 
...4 406307870 

+492203807-0 
+49 720J 80750 

I '." I!i: rr " 

+4961022007-0 
+1196 0280 00 40 
l ~rmu.. Ttrn~1 

+49 89 41 29-0 
+4989 40476 

, , 

+49911 64203-0 
+4991 1 4203-33 

~ 'r 

, II 

+4961022007-0 
+49 61022007 1, 
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Algeria 
ROHDE &SCHWARZ BUieau d'Alger 
5B. Place d Lapcliine 
16035 Hy fa Iger 

Arg8/1tina 
PreCision fleClron,ca S R l 
M Julio A. Roea 71 0 r,so G 
1067 Buenos Alres 

Australia 
ROHD[ &SCH VARl 
IAUSTRALI AI PI,! Ltd 
Unil 6, 2-8 So Iii Sueel 
Avdalmere. S W 2116 

Austria 
ROHDE &SCH AAZ-OSTtAREICH 
Ges. m. b H. 
Sonnlellhnergasse20 
11 00 ~\lien 

Aierbaijan 
ROHDE &SCHWARZ Ambaijan 
Liaison OI hee Baku 
Alerballan Aicnur; 
370000 Baku 

Baltic Countries see Denmalk 

Bangladesh 
BIL Consotllum l d 
Corporation Oflite 
House o. 95/A. Black· f' 
ADad 0 4. Bananl 
Dhaka · 1213 

Belgium 
ROHDE &SCH\~ AAZBELGIUM N i. 
E' eelslorlailn 31 8us I 
1930 laientem 

Bohvia 
RI8CO LTDA. 
Av. Mallseal Santa Cml ~ 1392 
Ed. eli milia aelunal de Come lelo 
P,so 10. or 1010-10 II 
ld PdZ 
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Phone 
fax 

EntJlI 

+21321482018 
+213 2169 4608 

+541143311685 
+5411 4334 5111 

+61 288 45 41 00 (Sales) 
+61 288 45 41 88 (Servicel 
-.-ij 1296383988 

,"fl::Ju: 1i1f' r 1{1 j.. "" I I 

+4316026141-0 
,43 1 602 61 41-1<1 
ttl t 1111 :11"" 'I r1' 

+994129331 38 
-1 994129303 14 

+8802881 0653 
-r 880 288282 91 

+32 2 721 5002 
+322725 09 36 
t It Itt: ,.r.iI! _ fl l', d! • m 

+591 22334805 
+591 22393047 

Brazil 
ROHDE &SCH !/ARZDO BRASILl TDA 
Av Alfredo Eqld10 de Souza AIanha. 
177 · I" an~al . SanloAn'aro 
04126- 170 SaoPaula· SP 

Brunei 
GIQ EqUIpment PTE _Uti 
#11 ·01 SPTower 
396. Al exandla Road 
Singapore 119954 

ReputJllc 0 Singapore 


Bulgaria see AUSI" 

Canada 
Communlcaloo equipmen t. 

ROHDE &SCHWA ZCANAO Inc 

555 March Rd . 

K,mat3, Onlano K2K 2MS 


f&/. equ'pmenl 

fEKTRONI CANADA In, 

3280 Langslaff Road. Uni l I 

Concor d. Ontana l4K 5B6 


Chile 
oMEQ LtdJ. 

AveniddLar 10 6666 

Sanliago 


China 
ROII DE &SCHWARZ 
Rep,esent lOye Office Bl!'j,ng 
Parkview Centel. Room 602 
No 2 Jianglill Road. 
Cil Yang D,strici 
Bei jing 00016 

Colombia 
fe rros laalde Colombra Ltda 
Av Eldllt~do Nro. 97-1)3 1012 
S P afe de Bogola. 0 C. 

Croatia ~e At'SI ' a 

Republic of Cyprus 
tilN l~ TEL[CAST LTD 
PO Sal 432 
630~ Lamaca 

Phone 
F x 

Em_JI 

+551156411200 
+551156417810 

+652 7606 26 
+65 2 76 O~ 29 
~ . • 1'1 "1 " ~ 

+1613 592 80 00 
,16 '3592B009 

+14167475000 
+ I 905 760 72 41 

+56 2277 50 80 
+56222787 75 

I ' 'jl II 

+86106431 2828 
+86 10 54 37 9B BB 
I f~1 I'. I "htiIITo:F 

, , 

+57 1401 1300 
+57I 413 1806 

+35744251 78 
+357 4424621 
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Czech Republic 
ROHDE SCHWARZ - Pra aSIll 

[vroPSta 331' 
lGOOO P'ah 6 


Denmark 
ROHDE &SCHWARZ OANMARK AJS 
EjDV Indusln, el 0 
2600 GloSirup 

Ecuador 

REPRESE lACIONES 

M~NfAED WEINZlER L 

GuangullliIg a72{39 931 

Urbani13c,a lJ Jar Ires j IBa'a" 

QUIIO 


E9Vpt 
U .S Unlvers ! A van,;e~ Systems 

31 Man hie! EI ·Bakfl' Streel Hellopolls 

11 341 Ca,ro 


EJ SnlllBdor see MexicoIEPSAI 

Estonia 

ROHDE (, SCH iARZOANMAR~ AiS 

EslOn'an Brancll Ollie 

NalVa mn 13 

10 IS I Tal lonn 


Finland 
O,blsih 

PO Box 15 

D()41 Helstnkl 42 


FranC!! 
R HOE 8, SCHWARZ fRANCE 
Immeuble "LE Newlon 
9·1 r e Jeanne Braenn"Ie r 
92366 Mpuunn-la·Forel Cede, 

SubSidiary Rennes· 
ROHDE 1\ SCHWARZ FIlA 
37 Rue du B,gnun Bal 
35510 Ce son Sev'~ ~e 

SUDs,dldry ToulollSe 

RO~DE &SCI WARl fRANeF 

rechnop~'L 3 

BP. 501 

31674labe eCe~e, 
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Phone 
Fa, 
r-mad 

+420224322014 
.420224 J )04:J 

+45 43 43 66 99 

..45 <13 43 77 44 


• , "I l~ 1~ 

+59322 45 65 10 

, !>93 22 25 22 51 


'1"1 I 


+202455 67 44 

+202256 17 40 


fl .•l "' r "I (,n 

+372 6 143123 

+3726 14 21 


+358947 88 30 

3589)31604 


+33 141 36 1000 

+331~1361 I n 

+33 2 99 51 97 00 

,33 2994 ' 91 1 


+33 5 61 39 1069 

+3356 139 9910 


Olhce ­

A/HO·P, vente 


Nancy 

Ghana 

KOP Englneenng Ltd 

PO Box 1101 2 

l rd flam Akal House, Osu A,cr a 

AWiI North 


G,uce 
MERCURY SA 
6. louKianou Suo 

10675 Alhens 


Guatemala see eXlc IEPSAI 

Honduras sec MeXICO IfPSAI 

Hong Kong 
Schmidt &- Co. IHKllid. 
36/f Dorse I House 
Ta 00 Place 
979 Kng's Road 
OUJlly Sa', 
flong ~Dng 

Hungary 

RO~OE &SCHWARZ 

Budapesli II da 

Elele ul 68 

III, Bu apes! 


Iceland see Denmark 

India 
ROHDE &SeH VAHZ 
India !'vI Lid 
244. 0 hla Inouswal ESlale 
Phase III 

New Delh. 110020 


I ndone~ ia 

Re~resP' OIatlve Olltce Jatana 
enaril Rajawah, 


241h 110m 

JI MegaKumngan Lot4 5 I 

Kawasa n Ie a Kuningan 

Ja alia 12950 


Phone 
fax 
E·m~11 

+33 4 9407 39 94 

+33 494 0715 II 

+33478298810 

,33 478 29 94 71 

+33 3 83 54 51 29 

+ 3 83551951 


+2332177 89 13 

+23 3217010620 


+301 722 92 13 

.30 172151 98 


I~ '<11 qr 

+8522507 03 33 

..85125 709 75 


nn • 11" tt P 11 


+36 1 2()3 02 82 

,36 I 20302 82 


1 ~I • lor . , /. 1 


+91 11 63263 81 

+91 11 6326313 


+6221 576 16 02 

1622157616 04 
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Phone 
Fx 
[,mall 

tmn 
ROHDE&SCH ARIIRAN +9821 873 02 82 
lials"n Ollie - Reg WRFC191.7 ~98 21873 02 83 
Or Behescht live , PailslanAve 
12th Streel N' I 
Teh'an 153 1/ 

Ireland see Unl ed K,n dum 

Isr.l~! 

ClIlJllllUnlCallDns eqUlpnlenl 
J MMoss Englneepng Li ' +97236312057 
9Oded S ll~el +9723 63 14058 
1'0 Box 57 !'"Im·, ' .... rrHI 

52109Ra mil! Gan 

I&M equlpmenl: 
EASI RONICS LTD +972 3 645 86 22 
II AOianis 51 +972 J 648 66 66 
PO Box 39300 
Tel Aviv 613 2 

1~ly 

ROHDE SCHWARZ IIAIIA~ 0 a +390641 598218 

Co) 'I, T,buriln 1182 +39 J6 41 59 8270 
00 156Auma""0 

.~ CenlfODrre/ronal~ Lumbardo +390295 70 42 03 
I.t ROITlJ i08 139029530 27 72 

""0 20060 Ca Ina de'Pmhl IMI\ ........ 

~ Japan 

A VA !EST Curpnr3 1iorl +81333427553 
AS Sales Depar men t8 1 3 5322 72 70~ • ShrnlUkuNS BUilding, 4 ' 
Nlshr ShlnJukuifl 

Co) fo"o 163-0B 

~ 
.~ Jordan 

0 
~ Jord,1nCrown +96264621729 

Englneenng Trading Co +952 6 465 96 72 
Jabal AmmJn, 
Second C"cle ifl 

Co) Youm EllIdeen Stree l 
........ PO Box830414 
C'd Amman, 11 183 

ifJ 
Kaza~hstan 

ROHDE &SCH ARZ KJl hmn + 7 32 72 63 55 55 
Represenlati,e Olfice Almat', +73272 614f; 33 
PI Aespublrk 15 
480013 AlmJIV 
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Kenya 
Excel Enter lise; Lmlll~.t 
Dunga RnJd 

PO Box 12 7BB 

NairObi 


Korea 
Rohde &SC hWil l1 Korea lid. 
8 ,7 Nonhyun-[)ong Kdngnam Ku 
Seo I, KOREA 1 3~,O 10 
Ka gnam PO Bux 1458, SeQul Kllrea 

Kuwait 
Group Five Tr.d,n &Conlra. 10, Cu 
PO Box 2 6,15 
Saldl 13127 

lalyia 
Roh e&S~h'hali Danmark AlS 
a I'IJ Branch DU,ce 

Merkel 1~la 2 0 I 
1050 Alga 

lebanon 
Ror-Je SCh\\Jr ll1alsoo 0 fi,e 
1.10 Hal' AbuJliah AI "eta Co II 
PO Box 361 
RI 'ladh 11 ,111 

L'8chlenslein see Swi zelfand 

lilhuania 
Rohde &Sch'Nau Dannlilfk AlS 
Lllhuanian Office 
LllklS,1U 5-22B 
2600 ~,lnlU' 

luxembourg see Belgium 

Malaysia 
DAGANG IEK JiK SO, BHO 
ND.9, Jalan SS 40 2 
Tam n PeQ~le's Park 
<7301 Pelalrll" Jay, 
Se1ilnaor Oaful Ehsan 

ROHOE&SCHWARZ Intemational 
RegIOnal Office Souto Eas ia 
31d rIoor, W,smaPWlld , 

17 Js lan Sri Ssma nan I 
OamausJla Heights 
50490 Kuala Lumpur 

Phone 
Fax 
[ -mall 

+254 2 55 80 88 
.25 25<14679 

+822 5!4 4546 
,sn 51 44549 

f d!"h tcm 

, ~ rrof'ldll-scnN;"jflttf'l 

+965244 9! 72 
+9652,49528 

+371 750 23 55 
+371 750 2360 
,J1'1,.j. loj jl'- I,tfj frQ.., 

+966 1 465 64 28-303 
+966 1 4656428 229 

+3702224662 
...370222 40 62 

+60 3 703 55 68 
+603 703 - j 9 

+60 3 254 00 33 
,6 ) 2 2433 
n I f1 1 I t 1"Jd 
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Phone Phone 
Fa x fa x 
E·ma.l [-milll 

Malta 
IrEe -Inlernatlonal Technology LId. 
B' Kala Road 
SJn Gwann SGN08 

Melico 
Communications r. u.pmenl 
ELECTROINGE IERIA cPrecIsion 
SA (EPSAI 
Ux al 520 
Colonia Ve rtiz NaNa ~ 
03600 Mex'co DJ 

T& ~ equlpm nl 

Tektronix S,A de C V 

Peufe rrco sur 5000, P,SO B 

Col Insulgentes CU'clirieD 

Del Covoa( n 

04530 Mex,co. 0 F 

Nopal 
Ablshek Trade [lOks IPll td, 
PO.Bo, 9700 
KathmandU 

Neth.rlands 
ROHDE&SCHWARZ N DERLANO BV 
Perklnshaan I 
3439 NO N,euwpgeon 

New Zealand 
Idiecom 


ll!'lp-1 I Tawa Plil/a 

210 Main Rd 

Ta·,'.'il.Welhngton 


Nicaragua lec ex,eo (EPSA) 

Nigeria 
Fe<rostaaIIN'gella)ltd 
27129Adeyemo A'ka 'jJStrel:! 
PO B ' 72071 
\'IclOlia Island. L, gas 

Norwa~ 
ROHDE SCHWARi NORGE 
Dial Helsels ve; I 
0694 0510 
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+3563 743 00 
+356374353 

IJ 1 ,n I 

+52 5 559 76 77 
.525 575 33 BI 

'1 ~ 1 't " I' 

+52566663 33 
+525 '666:1 36 

+977 12569 30 
+-977 1 24 25 73 
I,! II "1'1' 

+31 30600 17 00 
+3130600 1799 

+64423232 33 
+64 4 232 32 30 
• r 'n ":t ('11\' 

+234 126200 60 
+234 ! 76200 t 'l 

+47 23 38 66 00 
+4723 38 B4 70 

Oman 
T&M e u,PnlPrtl anu Broa cast rn 
Mu tala Sultan 
Science &Industry Co LLC, 
PO 8o ~ 3340 
Post C de 112 
AUIN! 

Pakistan 
TelclJ Net Communicatluns [gtneellng 
42·A larga'ia Roa , F 813 
Islamabad 

Panama se II.lexrca IEPSAI 

Papua New Guinea see Austraha 

Peru 
8MP INGf.NIEHOS S A. 
Av Jose Galwl Barrenecnea 645 
Urb Corpa. San Borla 
L.mN 4 I 

Phil ippines 
MACOM Indus ln"1 Equ,pmenl, Inc 

6·[ Mezzamne SUite. Vernrda I 
Condominiumi20 Amorsolo SI. 
Legasp. Villa e 

Mobil CrtylPMpPlnes31 17 


Poland 
ROHDE &SCH ARZ OSlerrelch SP zoo 
vi Stawk, 2, Pie tro 28 
00·1 3 arS1Ciwa 

Portugal 
TELEAUS 
Sistema de Telecon iunlr.a~ul1es , SA 
Rua Genelal Ferreila MarlinS, 
lOle 6.2 °0 
1495-137 Aiges 

Ilomania 
ROHDE &SCHWARZ 
Repi .senlatinn OJlice BUlhdfesl 
Str U nus98 
Sc 2, etal 5.ap. 36 
76 107 8utwP.Sli, SeCtor 5 

+968602009 
.96860 1066 
~ '''' (f' .,0 _ riel ." 

+9251 226 3120 
+-92 51 22632 II 

" 

+511 2254030 
+51 1475 15 I 

+632813 29 31 
+6 /8170507 ., . 

+48 22 860 64 94 
+48228606499 

' 11 j, (w.. 1[,/:"1 

+351214123590 
+35 1 21 m36 on 

... 'I 

+401 4106846 
+~O I 11 20 13 

, '[ " 1 n'NJI.' 
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Russian Federation 

AOH E&SCHWARZ 

Representall e Oiflce Mosco':,. 

~Jwijper 7 

109017 Moscow 

Saudi Arabil 

Rohde&Schw rzlnll'rna llonal GmbH 

cia Hajl Ab ull.30 Alli eza Co l 0 


PO. Box36 1 

Riyadh 114 11 


Singapore 
Sales 
INfOfE ECHNOlOGIES LTO 
9 Tai Sang Drive 

#02-01 HeSheBUilding 

Sngap fe 535221 


ervli:f' 

ROHDE SCHWAR 

Support Cent!E Asil 1'11! lid 

I Kakl Bukll View 

II!l -il5/07 Techvie\', 

Sing~p"le 4159~ I 


Slovakia 
Sileciaine S\' II~ml a saftwilre, a,
S", lui 
81104 Bratislava 

Slovenia 

ROHDE&S HW Ai 

Aeples~n tlon LlulllJdra 

I blhsllS~ 89 

1000 llubljal13 


South Africa 

P,otea Oal, Systems (Ptvll\~ 


Communll:allunl & eas rel'len D,VISion 

PO'iJle Ba;) X 19 

8raml;!' 20lH 


Spain 
ROHO ~ SCH A Z ESPANA 5 A 
Salcedo II 

28034Madfld 

Sri Lanka 

LANKA AVI O~I ICS 


658. 111 Negomb~ Road 
la UI gdla 
aQdma28 


Phone 

fa. 

E·!n'; 


+70952344962 

+7 095 234 4963 


r ,j • I 


+966 146564 28 -303 

+966 I 4650782 ·22 


+65287 6822 

+652 8d 9S 55 


+658463710 

1658 4 0029 


• .1 oj t ,\ IIr 

+42 7 65 42 25 29 

+<2 76~ 42 07 68 

1· 

+38614234651 
13861 m~61 ' 

I I ~ ft 


+27117195700 

·27 11 7865891 


I, b 

+34913341070 

,349 13290506 


+94 19566 78 

+9·' I 9583 II 


I" • 

Sudan 
Solal an Co. Lid 
PO Box 11 54~ 
Non of Frd Duq Cemen r'/ Snlg B'dg 
Kartl,oulIJ 

Sweden 
ROHDE&SCHWARZ SVERIG[ AB 

r!,{g'alt , alar 15 

t2830 Skarnnack 


Swil2frland 
ROSCHI ROHDE &SCHWARZ AG 

Papierm nlp.s tra ~se 145 

3063 1111gen 


Syria 
EletlloSelenu'le Oll,te 
Bagh ad SreO I 
Dawal8 Clilllcallab. Blli!din 

PO Bo, 162 

Damascus 

Tanzania 

Secuflly Syslems (1) ltd 

PO flax 75 12 

Dun~a Strce Piol3431 345 

Da' sSalaam 


Taiwdn 
lancer Communication C , LlO 
lfiF. No 30 P,1,P,n E,SI R'lan 
Talp~1 

TIls iland 
CommunlC t ons CQU' Il'en 

rpp Operation C . l d 

41/5 ooban T !lnpe 

Boromralchonnee Rd 

Ta·,ngchan, Dil ngkok 10170 


1 ~ eQuipment. 
Schmidt Scientific Ilhallaool Ltd 
63 Governrnen HOUSing BankBldg 
Tower 1/ 19 h Rool. Aama Rd , 
HuaVkwang. Ban, kapi Bon Ilk \0320 

Phone 

fax 

E n',;.1 


+24911473108 

+-249 I I 47 31 38 


! r dill ff~ll 

+4686051900 

+468605 t9 80 
 • 
+41319221522 

+41319218 101 


r d.11I sd1 J1 


~ .. I'. rtrr~ f'M:Jrl ~ 


+963112315974 

+963 I 23188 75 


+25522 2760037 

,255 22 276 02 93 


t 1~ I" I 


+886223951002 

+886 22395 82 83 

, h In I rm lrt '" 

+66 2 8809347 

+ 67880 347 


+6626431330-9 

,66?643 13 ·10 
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Turicey 
ROHDE &SCHWARZ 
llalsO Orloce Ista hul 
Bagdad d 191/J, Ar(/ 
81030 Selarnicesme Imnblll 

UmIOo 
ROHDE &SCHWARZ 
Represenla Ive 01 Ir.e KII~'I 
252042KI 
4, Pal, is loumlJumba ul 

United Arab Emirates 
Servlce,CEnier for Ihe ,l,ddle Easl 
RO HDE&SCHWARZE "" es I l C 
PO.Box 31156 
Abu Dhab, 

Sales 
ROHDE SCHW~BZ 
Liaison Office \Iddle E 51 
PO Box311 56 
Ahu Dhabi 

C,;) 	 ROHDE &SCHWARZ 

llalso Off,ce 0 al
"'C 
PO Box 5267 

.~ Dubai 

"'C RQ SBICK oblle Commuoicaloon 
.......-I 
 PO. BOK 174fili ~ 

JAfZ PPUl G07 
Dubai~ • Unitad KrngdDm 
ROHDE &SCHWARZ UK lid 


C,;) Ancells BUSiness Park 

W 

flee Hampsf>lfe GO 512UI~ 
.~ 

~ Uruguay 

0 AERO"'ARI Elida 
Cerro l argo 1497 
11200 onW'ildeaW 

C,;) 
.......-I 

cd 
CfJ 
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Phone 
a, 

Email 

+902163851917 
t90 2 163851~ 18 

+380 44 268 60 55 
+380 44 268 83 G4 

+971 2631 2040 
~911 2G3130 40 

+971 2633 56 70 
+97126335671 

+97143944829 
+971 43944 19-1 

+971 488371 35 
+97 14683713 

+441252 Bl13 77 
. 441 L5281 1447 

I, , 

+598 2 400 39 62 
.598 24018597 

USA 
C'l'lI~l rn1l:atlons equl"mcnt. 
ROHDE:S SCHWARZ In" 
1150 ~ R',er'IIUU GIIW 

CulumblJ MO L1U46 

I'.~ I nrfl l,us 
rek,ron,xl(l[ 
7540 SW Alan 81umle'n Wa'i 
FO S'), SUu. ~IS 58·905 
Bt'd'~rlOIl OR 91077 OWl 

l.'M Syll"m; 
2S~O SW Ailen Hlumlplr Wa, 
liS ~8 92r. 

B"o'IPrian OR 1077000 

Veneluela 
[GUllAR rEl.ECO~ I' A 
C"n\m S~Quro~ La Pa' 
P,su ~ LUlal L·61 
A·/ FrJI! s;o dp 1lfaraJ 
901, 'IJ Ca'aca '010 

/-" d'll.lJ,tomr.l~ olllv 
REPRfS[WAC'ONlS BOPI~ S 
~ llle C I. O· ~ ar J ',\P 

til C1lJurT~or, . 

Carar.;h flJb 

Vi~I"am 
~,hnIlJII; etnJOl Co , uJ 
ef , ,/,,,,,,11 TIN~I Hlllf, 

[~·.I G"i rlt kif IPf! ila·.q~ 
Han 

Yugnslavia s,'" ALS\l1 

for countriesnot listed ' 
RO"Ot ~ CHWARZ 
Ir, I1R~IMIO,~A: GmLI-i 
PO Ho> 83 1459 
R1"14 \4ullwen G"'l1IJn\ 
fiit!d:!t.: fci' IL 

Phone 
fa' 

~ mJ11 


+14109017800 

- ' 410910780 ' 


+1BO 08 33·92 00 

. , 

+1503 627 26 84 
1-1 'i03 67775 65 

+58 2 12 34 46 26 
·58 2 t22 JR 57 05 

C,;) 

"'C 
+5821 298521 29 

.5821, q~J3914 .~ 


'-0 ......... 

~ 

+B4 4 834 61 86 
.. ai 4H.P ,.' 88 ~ 

if] 
C,;) 
~ 

• .-4 

~ 
0 
if] 
C,;) 

•.\ &9: IZ~Tjl Of ......... 

C'd 

CfJ 
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Increased support and service 

Rohde &Schwarz expands US sales network 
for audio analyzers 

• 113th AES Convention, los Angeles - Rohde &Schwarz, the European market 

leader in audio analyzers, is strengthening its commitment to the US market. By 

expanding its sales network, the company wants to provide its numerous customers 

and partners with improved onsite support and service. The network includes twelve 

new representatives, thus covering the entire US market. By taking this action, Rohde 

& Schwarz intends to expand its market share worldwide. 

All representatives and sales activities are coordinated from sal es hea dquarters in 

Beaverton, Oregon, handling exclusively audio analyzers. Rohde & Schwa rz markets and 

sells a broad scope of audio analyzers for analog and digital tes ting of audio components. 

The portfolio of successful products such as the analog R&S UPA and the R&S UPD now 

features the R&S UPL as well. 

Contact address for readers 

Rohde &Schwarz GmbH & Co. KG. Muhldorlstr . 15. 0-8 167 1 Munchen 

TeL +49 89 4129-13779. Fax: +49 89 4129- 13777. E·Mail cu stome rsuppor1~<p rsd roh de-schwa rzcom 

Rohde & Schwarz 

The Rohde & Schwarz group of companies with headquarters in Munich develops. produces and markets 

communications. information and T&M instruments and systems with the emphasis on mobile radio. broadcasting. 

EMC measurements. general-purpose and RF test equipment. radiomonitoring and radiolocation. 

radiocommunications as well as IT security. Rohde & Schwarz has subsidiaries and representatives in over 70 

countries . The group with its more than 5.000 employees achieves an annual turnover in excess of one billion Euro 

worldwide . 

All press releases are available on Internet at http./Iwww.press.rohde-schwarz.com. 

ROHDE & SCHWARZ GmbH & Co. KG . Press Office 

0-81671 Miinchen · Miihldorfstr. 15 · Tel . +4989/4129-11765 · Fax +4989/4129-13208 · www.rohde-schwarz.com 


http:www.rohde-schwarz.com
http:http./Iwww.press.rohde-schwarz.com
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Relay switching matrix for audio measurements available in two models 

New audio switcher for surround instruments 

• 113th AES Convention, los Angeles -The new Audio Switcher UPZ from 

Rohde & Schwarz permits analog outputs of surround instruments to be connected to 

the two input channels of Audio Analyzer UPl for measurements. Any input can be 

connected to either of the two outputs. This considerably speeds up and simplifies 

measurements. 

Most surround instruments are currently equipped with six (sometimes up to eight) analog 

outputs. The switcher is required to connect the analog outputs of the OUT to the two input 

channels of the audio analyzer. The audio sw itcher is a relay switching matrix with eight 

inputs and two outputs. Any input can be connected to either of the two outputs. If several 

channels are required, switchers can be ca scaded . Since the aUdio-typical XLR conn ector 

system only allows a male connector to be conn ected to a female connector, UPZ is 

available in two models. The input switcher is equipped with eight female inputs and two 

male outputs while the output switcher has eight male outputs and two female inputs. 

Contact address for readers: 

Rohde &Schwarz GmbH &Co KG. Muhldorfstr. 15.0-81671 Munchen 

Te l.. +49 89 4129· 13779. Fax +4989 4129-13 777. E-Mail customersupport@rsd .rohde-schwarz.com 

Rohde &Schwarz 

The Rohde & Schwarz group of companies with headquarters in Munich develops, produces and markets 

communications, information and T&M instruments and systems with the emphasis on mobile radio, broadcasting, 

EMe measurements, general-purpose and RF test equipment, radiomonitoring and radiolocation, 

radiocommunications as well as IT security. Rohde & Schwarz has subsidiaries and representatives in over 70 

countries. The group with its more than 5.000 employees achieves an annual turnover in excess of one billion Euro 

worldwide. 

All press releases are available on Internet at http://www.press.rohde-schwarz.com. 

...
: 
o 
o 

~ 
S 
It 

ROHDE & SCHWARZ GmbH & Co. KG . Press Office 
0-81671 Miinchen · Miihldorfstr. 15 · Tel. +4989/4129-11765 · Fax +4989/4129-13208 · www.rohde-schwarz.com 

http:www.rohde-schwarz.com
http:http://www.press.rohde-schwarz.com
mailto:customersupport@rsd.rohde-schwarz.com
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Rohde & Schwarz extends functions of Audio Analyzer UPL 

Fast measurements on audio decoders 

• 113th AES Convention, Los Angeles - Measurements on audio decoders can 

now be carried out easily thanks to the new functions added to Audio Analyzer UPL 

from Rohde & Schwarz. Coded test signals can be output directly by the measuring 

instrument. Complete test sequences can also be performed for all standard 

measurements. Thanks to a library containing several thousand preset signals, 

measurements can be performed in next to no time. 

Modern audio technology is increa singly using coded audio form ats In surround 

appli ca tion s. Up to now, the play-back units used in applica tions of this type could only be 

measured with the aid of compl ex and time-consuming procedures. With the new option for 

Audio Anal yze r UPL from Rohde &Schwarz, measurements on audio decoders ca n be carried 

out quickly and easily. 

The option enables UPL to directly output coded te st signals. In addition, complete test 

sequences permit all measurements to be performed in line with current standard s. To 

achieve short measurement tim es and fa st sweeps, single and short test signals are taken 

from a library containing several thousand files and combined to form a sequence. Sequence 

advance is in sync with the analyzer. This considerabl y simplifies operation (look and feel ). 

Long complex waveforms can be stored on the hard disk in wav-format and directly played 

back by UPL. 

Contact address for rea ders: 

Rohde& SchwarzGm bH & Co. KG, Muhldorfstr. 15. D-81671 Munchen 

Tei. : +49 89 4129- 13779, Fax: +49 89 4129-1 3777, E- Mail: customersupport@rsd.rohde-schwarz. com 

Rohde & Schwm 

The Rohde & Schwarz group of companies with headquarters in Munich develops, produces and markets 

communications, information and T&M instruments and systems with the emphasis on mobile radio, broadcasting, 

EMC measurements, general-purpose and RF test equipment. radiomonitoring and radiolocation, 

radiocommunications as well as IT security. Rohde & Schwarz has subsidiaries and representatives in over 70 

ROHDE &SCHWARZ GmbH &Co. KG . Press Office 

0-81671 Miinchen· Miihldorfstr. 15 · Tel. +4989/4129-11765 · Fax +4989/4129-13208 · www.rohde-schwarz.com 


http:www.rohde-schwarz.com
mailto:customersupport@rsd.rohde-schwarz.com
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countries. The group with its more than 5.000 emplovees achieves an annual turnover in excess of one billion Euro 

worldwide. 

All press releases are available on Internet at http://www.press.rohde-schwarz.com. 

ROHDE &SCHWARZ GmbH & Co. KG . Press Office 

0-81671 Miinchen . Miihldorfstr. 15 . Tel. +4989/4129-11765 . Fax +4989/4129-13208 . www.rohde-schwarz.com 


http:www.rohde-schwarz.com
http:http://www.press.rohde-schwarz.com
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Increased support and service 

Rohde &Schwarz expands US sales network 
for audio analyzers 

• 113th AES Convention, los Angeles - Rohde & Schwarz, the European market 

leader in audio analyzers, is strengthening its commitment to the US market. By 

expanding its sales network, the company wants to provide its numerous customers 

and partners with improved onsite support and service. The network includes twelve 

new representatives, thus covering the entire US market. By taking this action, Rohde 

& Schwarz intends to expand its market share worldwide. 

All representatives and sales activities are coordinated from sales headquarters in 

Beaverton, Oregon, handling exclusively audio analyzers. Rohde & Schwarz markets and 

sells a broad scope of audio analyzers for analog and digital testing of audio components. 

The portfolio of successful products such as the analog R&S UPA and the R&S UPD now 

features the R&S UPL as well. 
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Relay switching matrix for audio measurements available in two models 

New audio switcher for surround instruments 

• 113th AES Convention, los Angeles -The new Audio Switcher UPZ from 

Rohde &Schwarz permits analog outputs of surround instruments to be connected to 

the two input channels of Audio Analyzer UPl for measurements. Any input can be 

connected to either of the two outputs. This considerably speeds up and simplifies 

measurements. 

Most surround instruments are currently equipped with six (sometimes up to eight) analog 

outputs. The switcher is required to connect the analog outputs of the OUT to the two input 

channels of the audio analyzer. The audio switcher is a relay switching matrix with eight 

inputs and two outputs. Any input can be connected to either of the two outputs. If several 

channels are required, switchers can be cascaded. Since the audio-typical XLR connector 

system only allows a male connector to be connected to a female connector, UPZ is 

available in two models. The input switcher is equipped with eight female inputs and two 

male outputs while the output switcher has eight male outputs and two female inputs. 
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Rohde & Schwarz extends functions of Audio Analyzer UPl 

Fast measurements on audio decoders 

• 113th AES Convention, los Angeles - Measurements on audio decoders can 

now be carried out easily thanks to the new functions added to Audio Analyzer UPl 

from Rohde & Schwarz. Coded test signals can be output directly by the measuring 

instrument. Complete test sequences can also be performed for all standard 

measurements. Thanks to a library containing several thousand preset signals, 

measurements can be performed in next to no time. 

Modern audio technology is increasingly using coded audio formats in surround 

applications. Up to now, the play-back units used in applications of this type could only be 

measured with the aid of complex and time-consuming procedures. With the new option for 

Audio Analyzer UPL from Rohde & Schwarz, measurements on audio decoders can be carried 

out quickly and easily. 

The option enables UPL to directly output coded test signals. In addition, complete test 

sequences permit all measurements to be performed in line with current standards. To 

achieve short measurement times and fast sweeps, single and short test signals are taken 

from a library containing several thousand files and combined to form a sequence. Sequence 

advance is in sync with the analyzer. This considerably simplifies operation (look and feel). 

Long complex waveforms can be stored on the hard disk in wav-format and directly played 

back by UPL. 
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