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Custom-tailored to suit any application...

Options
® Synthesizer generator
@ Fully automatic distortion meter

® Wow and flutter meter

@ Special filters S i T ey
A-weighting, stop filters, . RSITIM S,
bandpass and lowpass filters, VARIATION - pureuT
tracking bandpass filter . s wim @b . @ wib
[ ] & Irj —] | .’:nnn |
5 . 3 /Uﬁﬁ \ ; i
@ Customized filters i =

® DC output

UPA 3 .+ the cost-effective comprehensive solution

The Audio Analyzer UPA 3 is a cost-effective combination ® frequency response ® crosstalk

of the Audio Analyzer UPA fitted with generator (option @ phase e distortion/SINAD
UPA-B6) and distortion meter (option UPA-B8). This equip- ® S/N ratio ® noise voltages
ment configuration makes the UPA 3 a complete AF test set @ attenuation/gain

for measuring the transmission characteristics of audio

components. Further options can be fitted to enhance the measurement
capabilities of the UPA 3 (see specifications on page 19).

Fitted with distortion meter and generator, the UPA 3

reflects the most frequently used option configuration of

the UPA. The range of applications includes, for instance,

measurement of
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Built-in distortion meter

Inherent distortion better than —97 dB
Frequency response <0.03 dB
Inherent noise voltage <3 uV

Measuring the signal quality of digital sound storage media
such as the CD (compact disc) and also DAT (digital audio
tape) is extremely demanding. The Audio Analyzer UPA 4

10 Hz to 100 kHz

® Simultaneous measurement of level and
frequency

@ Psophometric measurements
to DIN, CCIR, CCITT

® Combined digital and
analog displays

® Fully automatic test run with logging of
measured values

® Switch-selectable input and output
impedances

® Two filter options at a time

@ DC voltage measurement

has especially been designed for this purpose. Its built-in
distortion meter has more capabilities than previously
required for checking the quality of analog recordings.

The UPA 4 reliably measures distortions down to —90 dB
(0.003%) within a test bandwidth up to 20 kHz in line with
relevant specifications. The measuremeni range can even
be extended to —100 dB (0.001%), if the displayed value is
corrected by the calculated noise components. Due to rms
weighting, the total power of these components is obtained
by adding up their indlvidual squared values.

The UPA 4 can additionally be fitted with the options of the
Audio Analyzer UPA, such as generator, various filters as
well as wow and flutter meter. The Audio Analyzer UPA 4 is
ideally suited for all measurements on CD players and high-
performance audio equipment in production, quality con-
trol and service.



Characteristics

The Audio Analyzer UPA is a system-compatible, broadband
level meter and psophometer with built-in frequency count-
er which can be extended by options to form a complete
audio test assembly (UPA 3 and UPA 4, see pages 2 and 3):

® Synthesizer generator (10 Hz to 110 kHz, 01 mV to 12.4 V,
distortion >80 dB, floating outputs, switch-selectable
output impedance: 30, 200 or 600 Q)

® Fully automatic distortion meter for measurement
of total and selective harmonic distortion or SINAD
(10 Hz to 100 kHz with readout of d; to dy or da. and
THD down to 0.003%)

@ Special filters: A-weighting, stop filters, bandpass and
lowpass filters, tracking bandpass filter, customized
filters

® Wow and flutter meter to DIN, CCIR, |IEC, NAB, JIS with
amplitude variation meter

The integration of all measuring functions in one instru-
ment allows system performance which could not be
achieved by separate instruments, since many functions
such as level and frequency measurement are carried out
simultaneously and the results are available at the same
time.

In addition to the usual highpass and lowpass filters, the
Audio Analyzer UPA is fitted with special filters, all stan-
dard weighting filters and rectifiers. The balanced and
unbalanced inputs and outputs are fully floating. The UPA
is thus suitable for virtually all AF and audio applications
and considerably facilitates and improves these measure-
ments.

Besides the use in development laboratories, a major appli-
cation of the UPA will be in automated testing of mass-
produced consumer electronics equipment, where practi-
cally all measurement functions of the UPA are required
and used. Since the balanced inputs of the UPA exhibit a
common-mode rejection of more than 110 dB at 50 Hz with
a permissible common-mode voltage of 250 V, all standard
measurements on balanced studio lines can be carried out
which until now were practically not possible in automatic
mode.

One of the main applications of the UPA is in automated testing In the production of quality hifi systems




Deviation

Applications

The basic configuration of the UPA already features excel-
lent system characteristics as a:

@ Level meter

It allows broadband measurement of voltages in the
AF range (10 Hz to 100 kHz) with switch-selected readout
of the result as true rms or quasi-peak value. A measure-
ment range from a few 4V up to 300 V for the unbalanced
input and up to 35 V for the balanced input as well as a
total error of less than 1% in the frequently used AF
range from 30 Hz to 20 kHz make the UPA an ideal preci-
sion level meter. The two test inputs can be switched as
two-channel inputs, eg for measurement of crosstalk or
level differences in stereo equipment.

@ Frequency counter
The frequency counter of the UPA measures in the range
from 8 Hz to 250 kHz. It provides reliable results even
with voltages of less than 10 mV and a signal-to-noise
ratio of less than 20 dB.

@ Phase meter
With the aid of an automatic test routine the UPA deter-
mines the phase difference between 0 and 180° of two
audio signals with equal frequency. For this purpose the
audio signals are measured at the unbalanced inputs
and their difference at a balanced input.

» DC voltmeter
DC voltages in the range from 10 mV to 300 V can be
measured at the unbalanced test inputs.

Quality assessment of car radios with cassette recorder,
for Instance, is also an application of the UPA
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Two separate displays A great advantage in all applica-
tions is the simultaneous indication of level and frequency
on two separate displays, both parameters being measured
fully automatically. If required, automatic level measure-
ment can be switched off or internal measurement ranges
programmed. To meet the different requirements, the
measurement speed can be selected separately for level
and frequency. In system operation via the IEC/IEEE bus,
fast rates up to about 20 measurements per second can be
obtained, each individual measurement providing a stable
result.

Frequency response of UPA 4 in the range 20 Hz to 20 kHz
(unbalanced input, RMS, measurement range 1 V)



Filters for any measurement

Weighting filter, meter rectifiers A psophometric deter-
mination of the signal-to-noise ratio in audio engineering
according to CCIR and DIN and in telephone or speech
channels to CCITT requires weighted measurements which
simulate the physiological effect of noise on a listener with
average hearing. The UPA is therefore fitted with suitable
weighting filters and meter rectifiers with standard-defined
dynamic response for the indication of quasi-peak or rms
values. An unweighted noise measurement is also defined
by standards. For this purpose a 22.4-Hz highpass and a
22.4-kHz lowpass filter can be switched into circuit. Other
switch-selectable filters, eg a 300-Hz highpass and a
100-kHz lowpass, as well as the connection of an external
filter or incorporation of special filters offer a large variety
of possibilities for limiting the test bandwidth or suppres-
sing special interfering frequencies. Cne or two optional
special filter PCBs can be inserted into the UPA, if required,

The Special Filter UPA-B2 (option) comprises:

e Afilters to IEC DIN 651 for noise weighting of home
audio equipment

@ Pilot-tone trap with 15-kHz lowpass filter
® Line-frequency trap with 13-kHz lowpass filter

@ Narrowband bandpass filters for selective level measu-
rement al the standard frequencies 315 Hz, 1kHz,
3.15 kHz, 6.3 kHz, 10 kHz and 12.5 kHz

@ Additional, selectable fixed center frequencies of 8, 9,
10, 11, 12, 13, 14, 15, 15.5, 16, 17, 18, 19, 20 and 25 kHz

® Continuously tunable, narrowband bandpass filter for
selective level measurement in frequency range 23 Hz to
25 kHz (generator tracking filter)

@ Telephone bandpass filter 320 Hz to 3.4 kHz for un-
weighted measurements in telephone or speech chan-
neis

® Bandpass filter 2kHz to 10 kHz for fast distortion
measurement at 1 kHz

@ lowpass filters with cutoff frequencies of 350 Hz,
1.04 kHz, 3.5 kHz, 7 kHz, 10.4 kHz and 15 kHz

The filter curves on page 7 illustrate several setting possibi-
lities of Special Filter UPA-B2. The desired filter can be
switched into the signal path by direct entry of a number
(1to 19) and combined with filters of the UPA basic configu-
ration as desired.

Bandpass filter No. 19 allows setting of the passband
frequency either directly or by allocating the generator
frequency in the range from 23 Hz to 25 kHz. This narrow-
band tracking filter allows selective level measurements
throughout the specified frequency range.
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Passband curves of noise weighting filters:

blue Weighting to CCIR 468-4 and DIN 45 405 for professional
audlo engineering

black  Weighting to CCITT Q. 41 for telephone channels

red A-weighting to DIN IEC 851 (fitted in option UPA-B2) for
audio equipment in the home

The Filter Circuit Board UPA-.B3 (option) is a printed circuit
breadboard with 8-bit control section, decoder and analog
switches. This partly fitted special filter can be used by the
customer ta configure his own specific filters.

Under the type designation UPA-B4 (option), Rohde &
Schwarz is developing and manufacturing customized
filters; depending on the circuitry required, it may be possi-
ble to accommodate several filters on one plug-in board.

The Filters UPA-B3/-B4 can be combined with the filters of
the UPA basic configuration as desired and can also be
switched into the signal path simply by entering a number.

Two slots are provided in the UPA for accommodating the
Special Filter UPA-B2 plus Filter Circuit Board UPA-B3/-B4
or even two different Filter Boards UPA-B3/-B4.

Example of customized filter for residual signal measurement after
tape erasure
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Generator

The generator (option UPA-B6, fitted as standard in UPA 3)
extends the UPA to form an audio test assembly. With a
SINAD of more than 80 dB, the generator provides highly
stable sinewave voltages with great level accuracy which
are adjustable from 0.1 mV to 12.4 V. The voltage can be set
inV.or mvV, or the level in dBV or dBm(2), the latter being the
output of the actual power level referred to any value of
impedance Z. The frequency is crystal-accurate from 10 Hz
t0 110 kHz with a resolution of 0.1 Hz in the lower range, 1 Hz
in the medium and 10 Hz in the upper frequency range.
Short level and frequency setting times allow fast rates in
computer-controlled measurements.

Sweep possibilities for frequency and level
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Outputs Connection of the generator to a device under test
is very easy due to universal outputs with precise reference
values and special features, such as

® coaxial or balanced (switch-selectable), floating, match-
ing with the test inputs of UPA;

@ high internal crosstalk attenuation: better than 80 dB at
20 kHz;

® output signal can be switched either to right or left
channel or to both channels simultaneously — this ma-
kes signal allocation easy when measuring crosstalk as
well as level or phase differences in stereo channels;

® real, ohmic output impedance with narrow tolerances,
switch-selectable: 30, 200 or 600 Q.

Signal-to-noise ratio measurement With the aid of the
generator the UPA can measure the signal-to-noise ratio
fully automatically. It is only necessary to preselect the
reference level and reference frequency for the S/N ratio. As
a result of this automatic measurement the logarithmized
ratio of signal-to-noise Is read out in dB.

Automatic sweep The generator can be set to automatic
sweeping of level or frequency increments. The limit and in-
crement value, the time between the individual sweeps and
the desired sweep mode (single sweep or automatic repeti-
tion) can be entered via the keyboard.

For special applications, any desired level and/for frequency
sequence can be defined in 1 to 99 steps.

The sweep function allows fast and convenient investiga-
tions of test items, such as measurement of

® frequency response,

@ phase difference (as a function of input frequency),

@ distortion (as a function of input voltage or frequency),
® signal-to-noise ratio (as a function of input voltage) and
@& dynamic range.

The results are automatically plotted or listed on a printer,
or on a XY recorder using the DC output option.



Wow and flutter meter

Fitted with the wow and flutter meter (option UPA-B9), the
Audio Analyzer forms an automatic test system for measur-
ing pitch variations or wow and flutter of magnetic tape
units, record players and drives, using different weighting
criteria in line with international standards. Pitch variations
are weighted by the UPA with

® quasi-peak-responding rectification to DIN, CCIR and
IEC at a reference frequency of 3.15 kHz,

@ average-responding rectification to NAB at 3 kHz and

@ rms-responding rectification to JIS at 3 kHz.

A standard filter with a centre frequency of 4 Hz is used for
physiological assessment of wow and flutter.

Wow and flutter measurements Broadband wow and flutter
in the range 0.1 to about 300 Hz can be measured without
weighting. The inherent noise of the wow and flutter meter
is 0.001%, ensuring precise evaluation of all kind of equip-
ment from a simple cassette recorder through to profes-
sional studio machines or precision record players. For

sound-recording equipment it is also of vital importance to
measure the absolute or rotational speed. The frequency
counter integrated in the UPA measures the reproduction
frequency. After input of a nominal frequency the error or
drift can be indicated on the frequency display, pitch varia-
tions being simultaneously read out.

The optional wow and flutter meter can also measure am-
plitude variations to allow further quality assessment of
magnetic sound equipment. Tape-guide problems in the
area of the sound heads but also faults in the premagneti-
zation or defects due to inhomogeneity of the magnetic
layer of the tape are thus detected quickly. At recording
frequencies of about 2 to 20 kHz amplitude variations can
be read out in % or dB with or without weighting. The varia-
tion measurement range extends from 0 to nearly 100% or
0 to 20 dB.

A special feature in the case of heavily fluctuating results
in pitch and amplitude measurements is the statistical
weighting on the basis of the normalized 2-g frequency of
the Gaussian distribution curve over a defined test period
of 5, 10 or 20 s.

Particularly exacting requiraments are called for measurements in the studio; no problem for UPA

Meto - Gaorg Neumann GmoH; AIAS Bsilin, K 1D
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Distortion meter

The distortion meter (option UPA-BS, fitted as standard in
UPA 3 and UPA 4) allows continuous measurement of non-
linear amplitude distortion at fundamental frequencies
from 10 Hz to 100 kHz, the following modes being select-
able:

® Measurement of total harmonic distortion including
broadband noise

® Selective measurement of harmonic distortion d. to dg

& Indication of SINAD

® Indication of distortion or SINAD level, with selected
reference

@ Indication of total harmonic distortion (THD), with order
of harmonics preselected

Distortion can be measured down to 0.003% or —90 dB
{—100 dB when calculating noise components, see UPA 4
on page 3), and SINAD up to +90 dB.

The distortion or SINAD measurement is carried out fully

automatically. Internal presetting based on the result of fre-

quency measurement and automatic fine tuning are made

to ensure suppression of the fundamental. A HOLD func-

tion allows current presettings of the fundamental rejection

filter to be maintained. This presetting is however also

possible by direct entry of the frequency value or generator-
frequency selection. This will increase the measurement ra-

te or improve the setting accuracy In the case of very noisy

signals,

Enhanced measurement linearity in distortion measurement
using UPA 4 by calculating inherent distortion (test condition:
1 Vingas, 1kHz fundamental):

dashed typical results without correction
blue typical curve with calculated correction
black nominal curve (thearetical)
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ciual value

An important field of application for selective distortion
measurement is the direct display of the third harmonic,
especially on magnetic sound equipment. After suitable
evaluation signal spectra up to an upper frequency limit of
about 300 kHz can also be displayed.

SINAD measurement The SINAD value is a measure used
in radiotelephony for joint evaluation of harmonic distortion
and receiver sensitivity; it is read in dB and defined as the
logarithmic ratio of

signal + noise + distortion
noise + distortion

In addition to broadband measurement, the SINAD ratio is
also often weighted to CCITT. For this purpose the
telephone- or speech-channel filter can be switched on.

The distortion or SINAD level can be read out in% or dB, but
also as an absolute value for special applications; and it
can be derived as a reference value from the current
measurement or entered via the UPA keyboard. If a distor-
tion or SINAD level measurement with reference is select-
ed, the relative deviation from the reference value is read
out in A% or AdB.

=
L+
L1
//

-100
=110
-120
-130

0.001 ¥ 4 & 8001 z L B0.1 mV

120 ~100 —80 dB

Nominal valug ——— =
(distortion levelffactor)



Normally, the TOTAL distortion measurement function
applies, which includes all harmonics as well as broadband
interference. In addition, the THD function (total harmonic
distortion) permits the selective measurement of combina-
tions of 2nd- to 9th-order harmonics excluding broadband
interference. Especially with noisy signals, such as occur in
radiotelephones with a lot of inherent noise, THD measure-
ments provide qualitative assessment of harmonic distor-
tion.

Examples of THD measurements (Vs to Va: Vims Of harmonics;
Vrro: Vime Of distortion level)

all harmoniss  HptoHs | Ha by b e Fre | He [ Hy | Ha | Hg V-,-HD=V\-'§IV%+V;-'TV§

Vs = vy

aven harmonics Hg to Hy

o | Hy | Ha | Hy [Hg | Hy | He | H

odd harmanics Hg taHg Hy [Hg [ e | Hs ] He [ B | Wy PHs Voo =VV§*V£-V$*V£

o

Operation

The UPA is operated by function keys and for a |large variety
of settings by direct entry on a numerical keypad with
monitoring facility on the DATA display. With linear and
logarithmic increment selection, quasi-continuous varia-
tion of the generator level and frequency is possible using
the spinwheel. Special functions allow less common func-
tions, auxiliary or service settings to be recalled. Since all
entries are internally checked by the microprocessor pro-
gram, incorrect operation is excluded to a large extent.

Examples of special functions

Definition Input sequence

L

[JL LT

L eI e

CE)

Enter 0.01 V as distortion reference B@DE B
value
LJCIL G ]

Select |EC-bus address 7
Write protection for total setup

Select FAST level measurement

Start frequency sweep

Select phase measurement

Selection of display mode Keys for selection of the display
mode allow voltage- or power-referred values eg in dBV,
dBm(Z). W(2), to be displayed in addition to the absolute
units for voltage and frequency. Values referring to power
require a reference impedance Z which can be entered on
the UPA. For everyday measurements the indication of
relative values for voltage (%, dB) and frequency (/f, £f%)
proves particularly useful. Reference values can be entered
directly or taken from the ongoing measurement (see table
below).

Display and conversion possibilities
Key Display
Voltage V V'

Level dBV

in

Vin
201g =%

2

dBm (Z) 10 1g Z:ﬂ% = dBV =

20 1g ~—n__ (7 = 600Q)

0.775 V
V. -V Vv
o in ref o in
o/dB 7\'@ x 100% or 20 Ig v,
Vir|2
W@ -
Frequency FREQ f_
£ —f
OHA% f, =1, or 'rf—m’ x 100%
ref
Function %l/dB
Wow and flutter in %
AM, distortion in % or dB
SINAD, S/N indB

Special function

Distortion or
SINAD level inV A% or AdB
Phase in degrees
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Non-volatile memory Up to 50 complete instrument setups
including all functions and numerical entries can be stored
in a non-volatile memory with battery backup. Existing set-
ups can be protected against inadvertent overwriting. The
last setting is stored automatically. After a power failure or
after switching the UPA off and on, each stored setup can
be recalled by simply pressing two keys. This also facilita-
tes operation if complicated function or display settings,
for instance with indication of relative measured values, are
frequently needed.

Display of test results For indication of the test results the
UPA has three liquid-crystal displays for level, frequency
and function/data. For adjustment or setting to a given
nominal value it is very helpful if in addition to the digital
display there is also an analog presentation showing
changes of the test results. A high-resolution bar display is
therefore provided on the UPA. Major changes can easily be
detected on this analog display, whereas minor changes
can better be recognized on the digital display.

The user may choose between three display modes for the
LGDs by pressing the appropriate key:

@ 7-segment digital display
» digital display combined with analog bar display
@ analog bar display with indication of range

Setting values, background illumination The LCDs alse
permit digital readout of the generator setting values or
reference values. For adaptation to ambient light, the dis-
plays are provided with continuously variable background
illumination.

Remote control With a remote-control interface to |EC 625-1,
even the basic mode| of the UPA can be remotely controlled
and used in automatic test assemblies. The great variety of
IEC-bus commands for instrument setting and ocutput of the
results allows flexible and clear programming in system
operation. The |[EC-bus commands are given in easy-to-read
plain text which may also be in abbreviated form.
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An interesting feature is the IEC/IEEE-bus request function.
Each header of an IEC/IEEE-bus command transmitted
from the controller to the UPA can be complemented with
“2". The UPA responds with an ASCII string in plain text re-
presenting the instrument setting. This considerably sim-
plifies the preparation of IEC/IEEE-bus control programs.

Logging results Logging of the test results is possible on
a recorder via the analog outputs or on a printer via the
|IEC/IEEE-bus interface fitted as standard. The hardcopy is
printed out at a keystroke or in automatic sweep mode as
a graphics plot or as a list. The complete automatic test run
with data logging and output of diagrams is performed
without the use of an external process controller.

Examples of IEC-bus commands

Definition Plain-text commangd Shortest form
Result of level ‘MEASUREMENT (LEVEL DBV} “M(L DBY)"
measurement in

dBv

FAST frequency “RATE (FREQUENCY FAST)" “RAT{F F)"
measurement rate

Selection of dis "DISTORTION (TOTAL MODE “DIST(T M{A))"
tortion measure- | (AUTO)N"

ment

Wow and flutter ‘WOWFLUTTER (DIN WTD WD W ONYT
Select 2-sigma ONSIGMA)"

measuremeant

Trigoer single “TRIGGER (SINGLE}" “T(SH™
measurement

AC output is provided eg for connection of an oscilloscope,
monitor or headphones for voltage and frequency measure-
ments. When wow and flutter as well as distortion are
measured, the variation or distortion signal is available at
the AC output (isolation between the test inputs and the AC
output).



DC output A two-channel DC oufput (option UPA-B1) allows
XY representation with many different scales of measure-
ment functions, eg on a connected recorder. The two output
channels may be allocated as desired to the three measure-
ment parameters: level, frequency and function. In con-
junction with the sweep capabilities of the generator, the
measurement functions can be recorded without the use of
a process controller.

Above Llsting of results on |EC-bus printer, In talk only mode

Below Data logging on IEC-bus printer, in talk only mode

, Btop = 100,00 kix
At = 30 Stepe orec SWEEP-Rasge
Galay = 190
3 LEFT ©
3 ite
+ HP 22 Hz
1 RMS

i Lavel [Fasc) , Preg. (Pass)

10028.0 EHz

- Motes - Lo pace i

END. <~ Koportgunarazed with UPA -——ee e 206 Holide b Sehwars

> o ¥ i Pk

Fal IRwiAtinn
with wgn resohifan

§aEv =

<[ Ve

Lo

Recording of results via DC outputs on XY recorder:

Freely selectable level/frequency sweep for documenting the
departure of the measured results from the nominal response

Rear panel

7 6 8

Rear connector panel
1 IEC-bus connector 5 Space provided for incorporation of
2 DC outputs (option 1) test inputs and generator outputs

3 AC output 6 AC supply connector, voltage selector
4 Connector for external 7 Power switch

filters
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Specifications
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Voltage measursmentrange ... ...
Range selection
Frequency range
3dBbandwidth. ................
Weighting filters
Highpassfilter ................
Lowpassfilter ..........cveun-
MNoisefilters .. ... ... coovunn

Special filters

Test inputs
BRIBRARE0 o s e e e

Unbalanced . ... ..............
Inputimpedance ..............
Input capacitance .. ....... ...

Unbalance rejection
forbalancedinput ...............

Common-mode rejection for
unbalancedinput ..., ... .. 00000
Crosstalk attenuation B/L . ... ...
Permissible input voltage (AC + DC)
Unbalanced input

Balanced input

e L

Level indication
Digital display .. .....oovvvarons

Maximum resolution . ..........
Analogdisplay .. ......... ...,

Error limits with RMS (sinewave)®)
TGO HE. o S i e

B0HZ 1020 KHZ .+ s sivviisisrmscs aiwn
PORNB0MHEE . vu v v nn
Additional error with
BBt IACOr =<l v oo vioids s i ias
A i S e e
Error limits with quasi-peak
{sinewave)?)
10t030Hz ...
SO HZOEOKREZ . e
200 100kHz Ly

10 1V to 300 V, unbalanced
10 pV to 35 V, balanced
autoranging or manual

10 Hz to 100 kHz

3 Hz to 300 kHz

22 Hz'), 300 Hz

22kHz'), 100 kHz

noise weighting filter to

DIM 45405/ CCIR 468-4, telephone
weighting filter to CCITT 0.41/P53,
A-filter to DIN IEC 651 (contained in
option UPA-B2)

plug-in cards, options UFA-B2,
UPA-B3 and UPA-B4

two three-contact female connectors
to DIN 41628, switchable R/L
channel

two BNC female connectors, floating,
switchable R/L channel

selectable 1 MO = 1% (unbal.) or
600 (1, 20 k0 £1% (bal.)

<130 pF (unbal.),

<200 pF (bal.)

>110dB at 50 Hz,
=60 dB at 16 kHz,
to DIN 45405

=50 dB at 50 Hz
=80 dB at 20 kHz {termination 600 02}

Ving = 300 V, Vi, = 500 V,

V; = 10V (BNG outer conductor re-
ferred to ground)

Vims = 35V, Vy = 100 V (a referred
to b},

Vp = 350 V (a or b referred to ground)
rms-responding rectifier,

max. crest factor = 5,
quasi-peak-responding rectifier

to DIN 45405 and CCIR 468-4

5-digit readout in mV, V, dBm(Z),
mWI(Z) or W(Z), derived from meas-
ured voltage and referance imped-
ance; relative indication In % or dB,
referred to reference value entered
1V, 0.01 dBor0.01%

fast bargraph indication of absolute or

relative values with simultaneous digi-

tal display of full-scale deflection or
measured value

=3% =1 digit, additionally =1%
in0.3-mV range

+3% =1 digit
+0.5%
+1.5%

+4% +1 digit
+1% +1 digit
+3% +1 digit

Inherent noise
Unbalanced (600 Q)
CCITT, weighted (RMS)
CCIR, weighted (QPK)
CCIR, unweighted (QPK)
Without filter (AMS) . .........
Without filter (QPK) . ..... ...
Balanced (600 Q)
CCITT, weighted (AMS)
CCIR, weighted (QPK)
CCIR, unweighted (QPK)
Measuring time®)
inlevel mode SLOW, {>10Hz . ..

FAST, 1 =300 Hz .

DC voltage measurement

Voltage measurement range
Range selection ......... 000000
TEER RGeS e e D R

Indication
Digital display ........cocuvines

Max. resolution ... .. ..ocon i
Analogdisplay . . .........0.00.
BTORlIIS e v s ot v e i s
Measurement rate

Frequency counter

Frequency measurementrange . . . .
Required input voltage . ... ... ...
Frequency indication

Analog display

Resolution
B to 99.999 Hz
90 to 9999 Hz
900 Hz to 5.9929 kHz
91099999 KHZ ...ovvvvrnnns
90 to 249.99 kHz
Brorlimits cosos - avaewaslvinss
Measuring time®)

Frequency mode SLOW . ....c
FAST v,
Phase measurement
T e e S
Range of indication . . . .. ... R
Resolution. .. .................-

=1.2 s/measurement, about
3 display changes/s in manual mode

. <50 ms/measurement with RMS,

<85 ms/measurement with QPK

Dto 300V

autoranging or manual

see AF level meter, but unbalanced
only

2Va digits,

units and relative measurement see
AF level meter

10my

see AF level meter

=1% =1 digit

. SLOW, FAST, switch-selected

8 Hz to 250 kHz

=10 mV (S/N ratio =20 dB)

5-digit readout in Hz, kHz or relative
value in Hz, kHz orin %

fast bargraph indication of absolute or
relative values with simultaneous digi-
tal display of full-scale deflection or
measured value

0.001 Hz

0.01 Hz

01 Hz

1Hz

10 Hz

+0.005% =1 digit
Level mode

SLOW FAST

<660 ms or 380 ms
+ 9 % period®)

<330 ms

<420 ms or 380 ms
+ 2 x period®)

<90 ms

digital readout in degrees

. Dto 180 degrees

0.1 degree

') The combination of these twao filters correspands to a filter for unweighted

noise measurement to DIN and CCIR. ¥
2) In automatic mode: SLOW measurement rate without additional error
caused by inherent noise. With FAST measurement rate for f =300 Hz

additional error of max. —2% from
9 Valid for digital display of lavel in

300 Hz to 1 kHz,
line with IEC-bus TRIGGER (MODE

[LEV]) and DISPLAY (LEVEL VALUE), triggered measurement with
Group Execute Trigger without range switching. Measurement functions
wow and flutter, distortion, SINAD and S/N switched off.

" Valid for digital display of frequency in line with |EC-bus TRIGGER
(MODE [FREQ]) and DISPLAY (FREQ VALUE), triggered measurement
with Group Execute Trigger without level range switching. Measurement
functions wow and flutter, distortion, SINAD and S/N switched off.

%) The greater value is applicable.
8) Valid in FAST frequency mode.



Distortion meter (option UPA-B8, standard in UPA3 and

Frequency range (fundamental) . . ..
[harmonics)
Frequency adjustment

Minimum input voltage .. .........
Display modes (digital. analog)

Range of indication ..............

Limit values of inherent distortion

(automatic mode, the greater value of

10 Hz to 100 kHz

20 Hz to 300 kHz

automatic or by frequency preselec-
tion

12 mV (10 to 400 Hz),

1.2 mV (=400 Hz 1o 100 kHz)

. total distortion dgra in % or dB,

selective distortion d; to dg in %
or dB, total harrnonic distortion
dyup In % or dB, SINAD in dB,
distortion or SINAD level in mV, V
or relative in % or dB, referred to
reference value entered

0.0001 to 100%, —120 to 0 dB (dis-
tortion}: 0 to 120 dB (SINAD); 1 uV to
300 V (distortion or SINAD level);
—100 to 1000% or =140 dB (relative
distortion or SINAD level)

noise voltage
inherent distortion or 20 |
i “input voltage
being applicable)
[ FREGUENCY IkHzy 0,01 -~ 003 008 65 101]
| — B50B, B ) [22kHz
. =T I
HEL BIEE, 20 [0 kHz]
LINELAL e T
7006, 500 [ oFz
TOT Al e
EiAD il A0V [22ketz
NELIT  —l KA |
I ‘ Bal R ™
e P
IINEAL
[ EEE Y |
iz to day
INPLIT | T IL]
i L T [ o ]
Fnde. duv] [or

UPA 4)

Specifications

Error limits (in automatic mode,
without additional error caused by
inherent noise)
drataL or SINAD
20 Hzto 20 kHz .
10 to 20 Hz and 20to 1 00 kHz .
d» to da, dyup
(for signals with frequency

components up to max. 400 kHz)

Harmonics upto 100kHz .. . ..

Harmonics upto 300kHz ... ..
Measuring time (d = —201to —70 dB,
without switchover of level range)

. +1dB (harmonics up to 100 kHz)

+2 dB (harmonics up to 300 kHz)

+2dB (d,, max. —10 dB)
+3dB (d.., max. +30 dB above d;)

min. max, typ.
1010 400 Hz (SLOW |level meas.)
dTQTp,L or SINAD .. .......... 185 10s J4ds
(R L I R 23s 22s 98
0310 100 kHz (FAST level meas. }
drorar or SINAD . .06s 558 13s
datods ., . _U.?s B.5s 355
) e | | = 1
5 Ry /[\% |
=l N\ % | -
£ N &%,
=} ez ]
2 s
o T &kZ7777
g o i
) Pzl f=1kHz
-100
imV 10mV 100mV 1w 1oV
Input voltage
-0
o
=
_15: -0
s | 7210777,
o 7
T <80 / d
& AN A | S
@
e R
= |
- V=13V -
-100 —
0.01 01 1 10 100
Frequency (kHz)

The blue curves represent the typical inherent distortion
(drorac! SINAD, unbalanced input)
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Specifications

Principle of operation ............
Frequencyrange ..........s.eu.

Indication. . ... ..oouiiiieiiann
Resolution
10 Bz 098998 He el s
1kHzt0 8899 kHz ..........
10KkHZzto 110KHZ ... cvie v
| =i | o PYpbo i I E
Frequency switching time . . .. ...

Outputs
BaBneRd . i e ey

{Ba1o T ol e AR A e AR et

Unbalance rejection
(bal output =1 W) o ovven i i s

Crosstalk attenuation ..........

Output impedance
{throughout levelrange) ........

QOutput voltage, unloaded .. .......
Levelsetting . ..................

FACEEIONG & s s e vt
Resclution
BV anddBM . v v s niei e
LI 2RO e
3to28.99mv ... .. At
30102999 MY . i s
300mVio2998V ......... ...
= hro el e S I
Loadimpedance . . ..............
Max. loadcurrent ... .. ooiio i
Quiputeireuit. . . o5 s ssve vsa

Amplitude variation meter

Frequencyrange ............
Range of variation
1 S P I A e
Foguenty . oo oo mironnas s
Weighting. . .5 Coiieiaa i

Unweighted measurement . ... .,
Statistical weighting .............
Ireclcaton .. ..o

Maximum resolution ... ..
Error limits
2oz e 1 RN el O
SO R L et e e
= v - SRR NP
Measuring time . _....... .o 000
with2-oweighting . ............

Wow and flutter meter

Wow and flutter meter
Refersnce frequency ..........

Tolerancerange ............
Range of frequency variation ., ..
Weighting, rectification .

Maximum resclution . ..........
Unweighted measurement :
Statistical weighting ...........
Measurementrange . ... ... -
Errorlimis oL oG Ay AR
Required input voltage .........
Measuringtime ... ...........
with 2-oweighting . ..........
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Generator (option UPA-BB, standard in UPA 3}

Wow and flutter meter {option UPA-B9)

AF synthesizer

10 Hz to 100 kHz, adjustable up to
110 kHz

entry via keyboard in Hz or kHz,
manually using spinwheel or sweep
mode

5-digit display

01Hz

1 Hz

10 Hz

+0.01%

<50 ms (frequency error £0.5%),
<100 ms (frequency error +0.1%)

two three-contact female connectors
to DIN 41628, switchable R/L, B+L
channel

two BNC female connectors, floating,
switchable R/L, R+L channal

=80dB at 1 kHz,

=60 dB at 16 kHz,

to DIN 45404, |IEC 268-1,

with termination 2 = 300 (1 {bal ) and
10 k2 {unbal.)

=80 dB at 20 kHz between Rand L,
with termination of 600 0

3001, 2000 or 600 Q, switch-se-
lected; tolerance = (0.5 Q + 0.5%)
imVto124V

entry via keyboard in V, mV, dBV or
dBm or manually using spinwheel or
sweap mode

5-digit readout

0.01.dB
0.001 mV

. 0.01 mv

o1my
1mV
10mV
=2000
54 mA

. short-circuit-proof, switched off in

case of external feeding

. 21020 kHz
. 0lo20dB

0.1 to 300 Hz

. with quasi-peak-responding rectitier

to DIN 45507

. BLOW, FAST, selectable

2-0mathod, selectable
digital and ahalog readout in dB8
and %

. 0.001 dBor %

+0.25dB

+25dB
2s
5 10or20s

3.15 kHz to DIN, IEC, CCIR;
3 kHz to NAB, JIS

within =5%

0.1 0 300 Hz

. quasi-peak-responding to DIN 45507,

|EC 386 and CCIR 409-2,
average-responding to NAB,
rms-responding to JIS
0.001%

SLOW, FAST, selectable
2-g weighting, selectable

. 0.0031to0 5%

+10%
30mv

25
5 100or20s

Distortion {incl, noise voltage,

the greater value of roise voltage
inherent distortionor20log ———————
output voltage

being applicable)
Frequency Qutput voltage Lowpass
range =10 mv 10 to 300 mV =300 mV | filter
30 Hz to 20 kHz | «—75 dB, 7 uNV | <75 dB, 10 uV | <—80 dB | 100 kHz
10 to 30 Hz and <=—67 dB
=—65dB, 10 uV | <65 dB, 15 uV —

20 to 100 kHz =—70dB
Error limits of output voltage
i A S e =1%
Frequency response flatness
(ref. to 1 kHz)

10HzW0 20kHZ ..o v v er o, 2055

SOMOT00KHZ onsycar i il R1%0
Levelsetting time: - ...t v <10ms
S/N ratio measurement
(with generator, option UPA-BE)
Signal frequencyrange . .. ........ 30Hz1to 100 kHz
Indication of SIN . ... .oovrenninns digital and analog in dB
Range of indication .. ............ Oto120dB
RESOMON . .o ccvvnannvnssraion 0.1dB
Error limits (without consideration of
inherent noise) for

SN SBOAB - oy i e e +1dB

=60dB ... L N +2dB

Inherent S/N ratio
(the smaller value of

S/N ratio or 20 log L#;;;‘%r‘;'t‘:é!: dB

being applicable)

=86 dB or <20 uV, with highpass
filter 22 Hz and lowpass filter 100 kHz

Measuring time")
inlevel mode SLOW (f>30Hz) .... 45
FAST (f=300Hz) .... 1.7s

Special filter (option UPA-B2)
o .
Bandstop filters . . .

. to DIN IEC 651

bined with A-filter)
Bandpassfilters .............

Lowpass filters . .

cies defined above)
B NERNA DA s
filters

Filter circuit board

Customized filter

UPA-B3

>40dB forf =130 Hz
=35dBforf = 65Hz
=30dBforf= 23Hz | filter
plug-in filter board for customized fil-
(optionUPA-B3) . .............. ters (can be fitted In UPA together
with special filter option UPA-B2)
development and manufacture
{option UPAB4) ............... of filters to customer's specific
requirements; price and delivery
on request; this filter board can be
inserted together with UPA-B2 or

il | S P |

... ..... pilottone trap with 15-kHz lowpass
filter, line-frequency trap with 13-kHz
LF filter (both fiters can also be com-

standard frequencies 315 Hz, 1 kHz,
3.15 kHz, 6.3 kHz, 10 kHz and
12.5 kHz; additional, selectable fixed
center frequencies of 8, 9, 10, 11,
12, 13, 14, 15, 15.5, 16, 17, 18, 19,
20 and 25 kHz with adjustable
passband frequency from 23 Hz to
25 kHz {generator tracking function);
telephone bandpass filter 320 Hz
to 3.4 kHz, bandpass filter 2 kHz
to 10 kHz for fast distortion
measurement at 1kHz
...... 350 Hz, 1.04 kHz, 3.5 kHz, 7 kHz,
10.4 kHz and 15 kHz
Passband ipple . ...ococviaiiiis better than + 0.5 dB for bandstop,
bandpass and lowpass filters (pass-
band corresponds to cutoff frequen-

. =40 dB for bandpass and lowpass

adjustable
bandpass



Specifications

Goneral daln e ]

Rated temperature range . ... ..... 0to +50°C, for use in class 1 to
|EC 358 (no condensation)
Storage temperaturerange .. ..... —40t0 +70°C
Powersupply .. ...........-- .. 100/120/220/240 V £10%,
47 to 63 Hz (50 VA),
safety class 1 to VDE 0411 and
IEC 348
R ELPDRERBION e s e uie e i DEF approval number to regulations
527/1979
Mechanical stress .. ... to |IEC 359, class 1
Compactumit .« ot ma e width: 19*, height: 3 units
Dimensions (WxHx D), weight .. .. 470 mm x 162 mm x 480 mm, 16 kg

DC output (option UPA-B1)

Two-channel design, measurement

function and scaling selectable . =10V, Zouyi= 1 k2
its

BeSOtaNE 5l e e 12b
Remote control
1 1 s IR e R s Pl |EC 6251 (IEEE 488),

connector; 24-contact Amphenal,

control of all instrument functions,

incl. Serial Poll, Parallel Poll
Interface fungtions ... ........ ... SH1, AH1, L4, Th, SR1, RL1, DC1,

Dt1, PP1 U PA 4

UpA4 I

The Audio Analyzer UPA 4 has the same specifications as the Audio
Analyzer UPA with built-in option UPA-B8. The following additional data
refer to the unbalanced inputs with rms weighting:

Frequency response, referred

to 1 kHz, range 100 mVto 10 V
PRI 13 P +vo. £0,05dB
40Hzto20kHz ... .. .... wen 20,03 d8

Total inherent distortion
in1-V range from 0.5t0 1.1 V,
in 3-V range from 1.5t0 3.5 V,
22-kHz lowpass filter connected . . <—97dB
With 2 mV, 1 kHz and A-weighting
filter switched on (contained in
AR e i e ... <=50dB
Inherent noise voltage
unbalanced input terminated with
50 0, 22-kHz lowpass filter
SOMHEOIEE o b slen s iade b s tne =3V

Ordering information

Order designation . ... .......... P Audio Analyzer
UFPA  (basic model) 372.6014.02
UPA 3 (with generator and distor-
tionmeter) . .............. 372.6014.03
UPA 4 (especially for CD meas-
urememts) . ........- 372.6014.04

Extensions {options)

Generator (standard in UPA3) ... UPA-B6 .... 373.0010.02
Distortion Meter

(standard in UPAZ3,4) .......... UPA-BS .... 373.1616.02

Wow and Flutter Meter ........ UPA-BY .... 373.2612.02

b oL B R R R e UPA-B2 .... 373.1216.02

Filter Circuit Board,

without components .._........ UPA-B3 .... 373.1545.02

Customized Filter ............. UPA-B4 .... 1002.1200.%x
) I B o) £ e P e e T e UPA-B1 .... 373.2512.02

Recommended extras
19" Rack Adapter ............. ZZA8 ...... 078.8439.00

An application program and application note for UPA4 is available
free of charge on request.
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ROHDE& SCHWARZ

D-8000 Miinchen 80
Muhidorfstr, 15, RO.B. 801469
Telephone (089) 4129-0 - Int. (4989) 4129-0
Telex 528708 (rsd) - Teletex B97 487 = RSD
Telefax (088) 4129-2164

Printed in the Federal P.e‘pubﬁc of Germany
Subject ta change - Data without tolerances:
order of magnitude only 9289/1192 (U we)




