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Safety Instructions

This unit has been designed and tested according to the standards outlined overteaf and has left the
manufacturer’s premises in 2 state fully complying with the safety standards.

n

order to maintain this state and to ensure safe operation, observe the following instructions, symbols and

precautions.

N

2}

3)

4)

5)

6)

7)

When the unit is to be permanently cabled, first connect protective ground conductor before making
any other connections.

Built-in units should only be operated when properly fitted into the system.

For parmanently cabled units without built-in fuses, automatic switches or similar protective facilities,
the AC supply line sha!l be fitted with fuses rated to the units.

Befare switching on the unit ensure that the operating voltage set at the unit matches the line voltage.
if a different operating voltage is to be set, use a fuse with appropriate rating.

Units of protection class | with disconnectible AC supply cable and plug may only be operated from a
power socket with protective ground contact.

The protective ground connection should not be made ineffective by an extension cable.
Any breaking of the protective ground conductor within or outside of the unit or loosening of the

protective ground connection may cause the unit to become electrically hazardous.

The protective ground conductor shall not be interrupted intentionaliy.
Before opening the unit, isolate it from the AC supply.

Adjustment and replacement of parts as well as maintenance and repair should be carried out only by
specialists approved by R & 5.

Observe safety regulations and rules for the prevention of accidents.

Use oniy original parts for repltacing parts relevant to safety (e.g. power on/off switches, power trans-
formers or fuses).

Alsoc observe the additional safety instructions specified in this manuat.

For measurements on dangerous contact voltages > 25V ACor 50V DC, observe the protective
measures to VDE and the rules for the prevention of accidents to ensure special operator safety.
Danger from contact with live parts or metal connector systems should be prevented by adhering to the
limits to VDE 0411, Part 1.

According to VDE 8411:

Limit the peak current values from a measuring voltage source to the following maximum values.
For DC: . 2 A

For AC < 1kHz: ..07mA

For AC > 1kHz: .. 0.7mA « f/kHz, max. 70 mA.

Further protective measures to increase operator safety:
& Use coaxial cableswith insulated connector parts.

& Ensure the reliable connection to ground of the reference point of the measurement source as well as

of the unit.

& For measurements on line current circuits, use a ground-fault circuit interrupter {g.f.c.i}.
Disconnection at a leakage current of 10 mA, max. 30 mA.

& Isolate the measuring voltage source.
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Explanation of Symbols Used

;_’ i : - Read operating manual, observe the safety symbols used

A - Caution, shock hazard

@ - Protective ground connection

/-}7 - Unit ground
% -Equipotentiality

—___l;_— - Ground

EMC Recommendations

The electromagnetic compatibility of the UPD complies with the relevant standards specified in the
data sheet.

Please observe the following to obtain accurate measurements in the presence of electromagnetic
disturbances:

® Use shielded cables to all connectors of the UPD ('both measurement inputs/outputs and
computer links to eg the printer}.

e The balanced inputs/outputs are much less susceptibie to interference fields than the
unbalanced ones and should therefore be used in the relevant cases.

e For connection of an external monitor, we recommend the use of a low-radiation modael.

e  When coperating the UPD with an external keyboard, the Rohde & Schwarz keyboard which is
protected against radiated noise should be employed.

@ Protection against electrostatic charge:

Aithough the connectors of the UPD are largely protected against static charge, avoid touching
the connector pins with your fingers.
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This is to certify that the unit below

Audioc Analyzer UPD (1030.7500.02)

complies with the following standard:

DIN 57411 Part 1/VDE 0411 Part 1

"Safety Requirements for Electronic Measuring Apparatus”

{almost fully adapred to 1C 348)

1030.7500.02 53
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Pacemaker for progress

The allrounder

The morket for audio products gets

more and more sophisticated by the
doy. And the demands made on .
measurements - from deveiop-
ment to production and
monitoring — gettougher
ond tougher. Anclog
technology has

reached the limits
of the physically
possible - digital

tachnology opens
a totally new di-
mension. What
is needed is @

first-class
audio  ana-
lyzer.  With
digital  tech-

nolegy. Equipped
to meet the full
range of eurrent
analog  ond  digital
measuring fasks - open
and programmable for the
future, Atruly versatile alirounder %
with  state-of-the-art  technology
that can measure the bestthat audio
technology has to offer with unbeat-
able accuracy,
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A complete solution

The Audio Analyzer UPD is a compact,
universal measuring instrument with
built-in generators for measuring the
full range of audio parameters af
analog and digital interfaces. The
UPD measures fust and is equipped
with all commonly used interfaces.
Windowing and user prompting make
the UPD easy fo use despite the
large number of measuring and
signal generating possibitities,

Latest digital signal processing,
an extensive range of analysis
mades and Fast Fourier Transform {FFT)
give you peace of mind for the future -
for this fechnology allows the imple-
mentation of new measuring functions
simply by loading the required soft-
ware.

Analog testers are almost two
a penny

The market for analeg audio analyzers
is full of suppliers with a very wide range
of quulity aspirations, But in the digital
area there is only one device - the UPD
from Rohde & Schwarz. Not an andlog
device with a digital add-on - buta fully

digitel measuring instrument that can

also handle everything the andleg

world has to offer. The peari among the
audic anclyzers that already masters
the requirements of fomorrow's digital
world.

Audio Analyzer UPD
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Audis Anclyzer UPD

Versatile in application

The UPD s the right analyzer for measu-
rements on high-end audio equipment
- whether an individual compenent or
on audio mixer in @ sound studic. And
because it is so compact, the UPD can
also be taken along for measurements
on site. The UPD demonstrates its
strengths in o wide range of applica-

fions:

e Entertainment electronics
« DCC
® Minidisc

D player

¢ Cossette decks
e Amplifiers
Tape decks

e Car hifi

“Your decision for
the UPD is a decision
for the future”



UPD measures where performance is critical

e Professional studio technology The advantages at a glance
+ Audio mixers

] o Compact unit with integrated PC
« Tape machines

. o DAT recorders .
) ] and effective sterea measurements
s Sampling rate converter

¢ Two-channel measurement for fast

e Comprehensive range of analysis
« Sound processors efc. o
o modes through built-in FFT analyzer
e Transmission links ) . .

. ; _ ¢ Quick and easy implementation of
s Medules and components

e ADC, DAC
e Equdlizers

new measuring functions with 314"
diskette

e All measurements with any combi-
nation of input and cutput {(AA, AD,
DA and DD)

e Flexible application through almost
unfimited range of filters

e Extremely high dynamic range for
measurements on high-end equip-

ment
s Mighmeasuring accuracy andspeed

s Fast and simple operation



The benefits are measurable in dollars and cents
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Measure anything at any
interface

Equipped with all common inferfaces,
the UPD can measure just about any-
thing. In future you won't need three
measuring instruments — but just one.
The UPD Audio Analyzer. No matter
what interface you have - we'll make
the connection.

Programmed for the future

Digital filters and signal processing
mean superb accuracy and great flexi-
kility. As filters and signal procsssing

are software-implemented, new fea-
tures can be cdded with litle effort.
Formerly, changed testing requirements
often called for the purchase of new
equipment, Not with the UPD. A soft-
ware update is all the is needed.

Pacemaker for measurement

Fast signal setting and high measuring
speed are features of the UPD that
ensure o high throughput in production
and help to reduce costs.
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Easy to operate

Despite the wide range of functions
offered, intelligent user prompting and
context-sensitive help keep the UPD
remarkably simple fo operate,

Routine measurements become truly
routing: call up settings, carry out mea-
surement and generate the protocol at
the press of a key. And because familia-
rization is fast, you save both time and
costs.

A sound investment

Many reasons speak for the UPD. Alone
the nome Rohde & Schwarz holds the
promise of superb quality — and of a
secure future for servicing and spares.
Ensuring that you will be more than
happy with your UPD way into the
future. And that your investment
remains sound for years to come.

Audio Analyzer UPD
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Technical description

The Audic Analyzer UPD comtains e Wow and flutter measurements to

cnalyzers and generators for dudi- DIN-EC, NARB, JIS or the 20 method
channel measurements and for gener- to DIN-IEC where the demodulated-
ating o wide variety of andlog ond signal spectrum is also disployed.

digital audio signats.

¢ DCvoltage measurements

Measurement functions s Frequency and phase measure-
ments

Thenks to the wide range of built-in

analysis functions, practicallyenyaudic e Polarity test

measurement problem can be sclved:

s Level or §/N measurements, rms,
peak or guosi-peck measurements

can be made.

e Selective level measurements. The

centre frequency of the bondposs
can be swept or can be coupled to
the generator frequency, to the fre-
quencies of o multi-fone signal [eg
for fast frequency response measu-
rements) or fo the input signal,

GEN: R EHG
ARL: RiNHING

(LR LS
Fri lh:47c10

¢ SINAD or THD+N measurements.

The sum of oll harmonics and noise is

»R1

measured.

e Harmonic distarfion measurements.
All the harmonics, single harmonics

or any combingtion of harmonics

can be measured {Fig. 1).

O, -F?l-:.u;kg;a' :a(::::ch _‘S 1,.;1;;=
Fig. 1 Values obtained from harmanic distortion ¢ Modulation distortion analysis fo
and infermodulotion measurements can olso be DIN-IEC 268-3. 2nd and 3rd order

displayed as a histegram diagram . L
g o infermodulation is measured.

s Intermodulation measurements
using the difference tone method.
Znd and 3rd order intermodulation
is measured.

s BPynamic intermodulation distorfion
mewsurements onthe products stipu-
lated in the DIN-IEC standard.

g Audio Analbyzer UPD



FFT analysis

s /'.

As it contains an FFT analyzer, the UPD
can also carry out specirum analysis
{Fig. 2. The number of samples for the
fast Fourier transform can be selected
from 256 to 8192 in binary steps.
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Fig. 2 FFT spectrum of a two-tone signa! pro-
duced by UPD generator shown in full-screen
mode

A special fecture is the zoom FFT (Fig. 3).
The signal to be measured is digitally
) processed and the frequancy resclution
can be increased by a factor of 210 256
over o selectable range. In this way, a
maximum resolution of 0.02 Mz can be
obtcined. It must be emphasized that
this is not just a scale expansion, the
measurement is reclly made at this

higher resolution.
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Fig. 3 Zoom FFT of @ sinewave signal with @ non-
harmonic spaced 10 Hz away
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Test signals at a glance

The generators in the UPD produce an
extremely wide range of anclog and
digital test signals:

e Sinewaves, for example for levetand
harmonic distortion measurements.
The signal can be connected to an
equdlizer with ¢ user-selectable

nominal frequency response.

e Two-tone signal for modulation dis-
tortion analysis {or for intermodula-
tien measuremeants using the SMPTE
method). Various amplifude ratios
can be selected and the frequency is
continuously adjustable.

o Difference tone signat for intermo-
dulation measurements with conti-
nuous setting of the centre frequ-
ency and frequency difference.

« Signal for dynemic intermodulation
distortion measurements (DIM). It
comprises arectangular signaland a
sine signal with an amplitude ratio of
4:1. ’

o Multi-tone signal comprising up to
17 sinewaves with any frequency
and with the same ar different levels.

s Sine burst signal with adjustable
interval and on-time as well as pro-
grammable LOW lavel, eg for pso-
phometric volfage measuremenis.

e Sine’ burst, also with adiusiable
interval and on-time, &g for testing
rms rectifier circuits.

¢ Squarewave, the idedl signal for

measuring the transient response of

DUTs,

e Noise with a variety of probability
distributions, eg for investigating the
DUT’s response,

e Special noise signals which ars
defined by ¢ selectable number of
frequencies and their amplitude dis-
tributions. The frequency raster can
be linked to the analysis raster used
for fast Fourier transforms making it
possible to rapidly and precisely
determine the frequency response
of a DUT at one go.

o Arbitrary waveforms — any volfage
curve with 16000 points or less can
be genercted.

e Polarity test signal to check for
reversed polarity on the signal path,

s FM signal for simutating impuaired
audio signals.

These fest signals can be continuously
varied by means of the variety of sweep
modes available. The amplitude and
frequency con be swept ond inthe case
of bursts, the interval and the on-fme.
The sweep is either defined by means of
a table or parameters such as start
values, number of steps, linear/iog
stepping or fime inferval. Two variables
can also be swept simultansously.

Audic Analyrer UPD g



Interfaces

All UPD interfaces are dual-channel. All
interfaces with the exception of the

parallel interfoce are on the front

different types of measurements canbe

made without having to change the |

cabling.

e S/P DIF and optical interface for
measurements on consumer elec-

trenics {opfion),

panel: Digital interfaces lnstrument architecture -
o Parcllel inputs and outputs for con- leaves way open for extensions
Anclog interfaces necting boards or converters with
e Balanced inputs and outputs with @ parcilel interfaces. The UPD comprises a generator, ana-
particularty high common mode lyzer and processor section, the latter
rejection. A variety of impedonces o Serial inputs and outouts for boards being built around a 386 SX-PC (Fig. 4)
which are commonty used in the with non-standard serial interfaces  operating under MS-DOS.
studio are provided. They are fioat- or audic chips. This interface is user-
ing so that mecsuremenis can be programmable, ie it can be adapted Standard interfaces (2 X RS-232, Cen-
made an lines which are also used to to practically oll serial formats by  tronics, VGA} are provided for o key-
carry supply voltages (phantom selecting the appropriate word  beard, mouse, monitor, printer and
feeds). length, clock polerity, the timing of plotter. A hard disk and a 3.5" disk drive
the sync pulse etc. are builf in.
s Unbalonced inputs and outputs, also
Hoating (eg to prevent hum loops), o AES/EBU interface for connecting  This processer concept has disting
professional  studie  equipment  advantages:
The generator outputs can be internally {option).
connected o the analyzer inputs so that
® \)6‘0 R
. &000@6‘0&000 {\0\ \5} ¢ ‘é’\{&)Q@% ‘}\C‘&o '\\6\ \c"w} \OQOQB‘O&OQO
& & & o) ¥ c,J\ R & Qo \00 &
Fig. 4: Block diagram of UPD l l l l l T l T i ? T T T T
:::‘09 g;yci .‘: j}f!fgfw 3;9;:31 Anclog | brorion
processing / cessing o generation oupe Ge’_‘ercior
option
Analyzers ; Generators |
( l ﬁ
| |
! |
o~ T T ]
17 ———
i ﬂfiﬁzy PC 386 X Hord disk = AT slot
| 'S/O interface | Keyboard . Ext. monitor W/Q_
iCenironics  Rs232 3 RS232  } {optionol EC/IEEE bus
option .
{eptional}
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¢ Testdatacanbe processed further at
the MS-DOS level with standard

software.

& Free slots for measurement and data
processing expansions (eg network

board}.

s Future-proof - application pro-
grams and measurement functions
that will be developed in the future
can be easily and rapidly loaded
using the disk drive.

Signal processing in the generctor and
analyzer is ali-digital. Signals fed in via
the analog inputs are also converfed to
digital signals {ofter complex anclog-
signal conditioning} inside the instru-

ment.

All-digital signal processing provides
the following:

1. Al measurements at all interfaces are
carried out in the same way. Results
from different inferfaces are therefore
diracily comparable.

2. Al measurement signals are avail-
able at ali ouiputs, ie measurements
with every input/output combination
are possible (A/A, A/D, D/A, D/D),

3. The UPD can easily acccommodate
modifications in test procedures and
functions that will be introduced in the
future. The user only needs to load the
new software,

Digitad signal processing also has other
advaniages. For example, multi-fre-
guency signals can be generaied ele-
ganthy.

Even the built-in filters are software-
implemented. This means that the user
assentially has an infinite number of
filters at his disposal. The tweive most
common weighting filters are availeble
as standard, Other filters con be pro-
grammed in a matter of seconds by
entering the type (lowpass, highpass,
third

octave or octave}, frequency and atten-

bandpass, bandsiop, noich,
uation. The instrument’s open architec-
ture really pays off when special requi-
rements have to be met. Special filters
can be implemented using commer-
cially available filter design pregrams.
The dota is transferred to the UPD ond
the designed filter is looped info the

signal path,

Lots of functions but easy to
operate

Attempts to create an easy-fo-use uni-
versal measuring instrument with a
wide range of measurement and gene-
rator facilities often do not produce the
desired result. The UPD, however, has
succzeded where others have failed.
The following are the salient features:

¢ Short learning time thanks to an
sasy-to-understund operafing con-
cept and treating anclog and digital
measurements in the same way.

e Operator is not bombarded with
Only
essenfial parameters and seftings

unnecessary  information.
are displayed ~ the others are avail-
background. For
example, the sweep parameters are

cble in  the

only transferred to the generator
panel ond displayed when the
swaep funcion is selected,

s Operation is safe from incorrect
entries. The UPD will only accept
entries that make sense inthe context
of the measurement being per-
formed. The range of the parameter

to be entered for any menu item is
ciso displayed. Incorrect entries are
ignored.

o Self-documentction. A comprehen-
sive help system with information on
all current menu items explains the
application or function in question in
Englisch or German.

The LCD screen has a principle role to
play inthe operation of the UPD. All set-
fing parameters and results are dis-
played on #in a dear and logical way.
Related fundtions and settings are dis-
played together in panels which can be
selected with one keystroke., A maxi-
mum of three panels can be displayed
simultaneously {Fig. 5).
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Fig. 5 Related functions and settings are
combined in panels

The operctor can choose to make
entries either from the instrument front
panel, from an external keyboard or
with a mouse.
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Results at a glance

The way results can be displayed on the
UPD is really unique. The results for both
channels can be displayed simulia-
necusly on the screen in numerical and
graphical form. The peak values of the
input signais and the frequency and/or
phase can olso ke displayed. The gro-
phics modes renge from the bargraph
{Fig. 6) through the spectrum display to
the three-dimensional waterfall display
{Fig. 7). Results can be read oft from the
graphics with vertical and herizonfal
cursors. Tolerance masks or stored
results con aise be added to the screen
and compared with the graphics. A full-
screen display is also passible (Fig. 2.
Hardcopy can, of course, be printed out
on a printer or plotter. Over 200 printer
drivers are supplied with the UPD.
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Fig. 6 Bargraph display of rms value for both
channels and of frequency with maximum and
minimum indications suparimposed
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fig. 7 Three-dimensional spectral display
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The status panel - a useful
special feature

it is often the case that only a few para-
meters have o be modified after «
measurement sequence has been start-
ed. The UPD takes this requirement fully
into cccount. Entry lines can be taken
from the entry panels for the generator,
the analyzer etc. and transferred to the
stafus panel. This clear summary of the
measurement routine has the following
advantages:

¢ Instrument settings can be displayed
together with graphical and numeri-
cal results {Fig. 3).

e All important information can be
prirted on a single hardeopy.

s insirument settings can be modified
quickly without changing panels as
the UPD can also be operated from
the status panel.
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(Options for more advanced
applications

Low distortion generator

The low distortion generator is essential
for all applications where extremely
pure analog signals or an analog DiM
signat are required. lts inherent distor-
tion is well below that of the built-in uni-
versal generator which clready has
excellent specifications.

AES/EBU interface

This interface aption {UPD-B2) contains
the AES/EBU interiace, the S/P DIF
interface and the optical interfaces.
Tharks to the extra signol processor on
the plug-in card, user bits, stotus bits etc.
con be generated and analyzed as well
as cudio bits. The output level is
programmable. An additional high-
impedance input makes it possible to
maoke measurements without discon-
necting the signal path.

High-speed option

In the design of the LPD, obtaining high
measurement speed was one of the
priorities. A dual-channel design was
therefore adopted for dll enalog cir-
cuits. The processor operations for the
two measurement channels are time-
multiplexed. If extremely high speeds
are required, say in a production envi-
ronmenf, the High-speed Option
UPD-B3 can be used. With this option,
aven the digital processing for the two
channels is performed in parallel,

[EC/IEEE-bus option

The IEC/IEEE-bus Option UPD-B4
makes it possible to remote control the
UPD to IEC 625 or IEEE 488, The com-
mands implemented correspond forthe
most part to SCPI guidelines.

With the exception of the UPD-B3, ali
optiens are cards and software
packages which the user can slot in and
load himself,

Audio Analyzer UPD 13



Condensed Specifications

All inherent spurious for the frequency range 20 Hz to 22 kHz with option
UPD-BY {Low Distortion Generator) fitted,

Analyzers

Analog inputs
Balanced

Level measurement ronge
Common mode rejection
Crosstalk attenuation
Input impedance

Unbalanced

Level measurement renge
Crosstalk attenuation
Input impedance
Generator output
Frequency range
Frequency response Hatness

Digital inputs
Paraliel, channel 1/MUX

Parallel, channel 2
Word cleck
Word select (MUX mode])

Sericl

Word length
Word offset

Bit clock
Werd dock
Word select {MUX mode)
Data formot
Clock rates

AES/EBU option
AES/EBU input

S/P DIF input

Optical input

Clock rates
Frequency range

Frequency response deviation

Measurement functions

AF level
inherent noise (600 ()

Error Emit
Weighting
Filters

S/N measurement

Selective fevel
Centre frequency

Bandwidth {0.1 dB}

14 Audio Analyzer UPD

2 independent channels, each Hoating,
XLR connectors {female)

ClaVio 35V, .,

> 110dB {50 Hz)

> 120dB {22 kHz)

300 Q/600Q/20k Q41 value as
specified by customer

2 independent chonnels, BNC
connectors, each floating {optionally
io ground}

0.1pVic 300V,

>120dB <22kHz)

TMQ

each output switchaoble fo any input
2Hz 1o 300kHz

0,03 dB (20 Hz to 22 kiHz, referred
to 1kHz)

28 bit porallel, either channel 1 or
channels 1 and 2 multiplexed
provided by option UPD-B3
pos./neq. edge

low/ high

channel 1 or 2 or channels 1 and 2
mudtiplexed

B/ 16/24/32 bits

mox. = half word length relative to
word select

pos./neg. edge

pos./neg. edge

low/ high

MSB/LSB first

32/44.3 /48 kHz/ integral multiples to
768 kiHz max. and user-definable
external clock rates

XLR connector female}, 1100 and
high impedance {10 k)

BNC connecior, 75 &

Toslink system

32/44.1/48 kHz

2 Hz to 45.3% of clock rate

none

Analog Digita!
analyzers — anaolyzers ~

1.0 uV (A weighting) —
1.6 uV {CCIR unweighted) «

- 180 dBFS ~
+=0.05dB (Y., 1 kHz}
RMS, peak®), quasi-peak [CCIR 46879
CCIR weighted ond unweighted,
CCTT, A-weighting, C-message,
75-ps deemphasis, 50-ps deemphasis,
J.17 deemphasis, DC noise highpass,
rumble filter weighted and unweighted;
highpass, lowpass, bandposs, band-
stop, natch, third-octave and odove
filters freely configurable by userin
terms of cutoff frequencies and
attenuation; max. of four filters can
be combined
integrated

input value/swept/coupled to
generator or input frequency

19/ 3%

Total harmonic distortion (THD!

Fundamental
inherent distortion
13 2nd to Fth arder)
Weighted harmonics

SINAD or THD4N
Fundemental
Inherent distortion
Filrers

Modulation distortion
Measurement procedure
Inherent distortion

bDifference tone
Measurement procedure
Inherent distortion d2
Inherent distortion d3

Dynamic intermodulation
distortion (M)
Measurement procedure
Inherent distortion

Wow and flutter *}
Measurement procedure

Frequency

Measurement error (S/N >80 dB}

Phase

Measurement error

DC voltage

Polority test

FFT analyzer
Frequency range

FFY size
Window functions

Averaging
Max. resolution

Dynamic ronge

Generafors

Analog outputs
Balanced

Output voltage
Common mode refection
Crosstalk attenuation
OQutput impedance

Unbalanced
Output voltage
Crosstalk attenuation
Cuiput impedance

Universal generator
Frequency range
Frequency response flatness

Inherent distortion

Option UPD-B1

(Low Distortion Generator)
Frequency range

Frequency response

Inherent distortion

10Hz to 110kMz

-~115dB*) « -130dB")
all {2nd 1o 9th)/clt evensall odd/any
sum of harmonics

25Hz 10 110kHz

-110 dBY) « ~120 dBY) —
highpass and lowpass with selectable
cutolf frequency

2nd and 3rd order

selective to DIN-IEC 268-3, 1991
~108dB « -~ 130 dB ~

2nd or 3rd order

selective to DIN-IEC 268-3, 1991
~125dB « ~-130d8 —
~707dB" « -130d8

selective to DIN-IEC 268-3, 1991
~90 dB') ~-100dB —

DIN-EC/ NAB/ S/ 20 [IEC 386, 1988)

?Hz to 300 kHz
+0.005%

2Hz to 110kHz — nat possible ~
0.3°{1 kiz)

0 to 235V balonced ~
0 to 500 V unbalonced -
not possible ~

2 Hz to 300 kHz -
2Hz 10 45.3% of
clock rate ~
256/512/1k/ 2k/4k/ Bk points
rectonguler/ Hann/ Blackman-Harris/
Rife-Vincent 1 fo 3/ Humming/ flai-
top/ Kaiser
max. 32-fold
0.023 Hz for zoom factor of
256 and 48-kHz clock rote)
140 d8

2 channels, XLR conneciors imale),
floating {optionally o ground}

0.1 mVio 24V, {unfoaded)

>85 dB {at 1 kHz, open output)
120dB (<22 kHz)

10/30/200/ 600 /1 user-selectoble
value

2 channels, BNC connectors, floating
01 mVic 12V, kunloaded)
>T10dB (<<22kHz)

5Q/150Q/1 user-selectable vaolue

2Hz 1o 110kHz

+0.05dB {20 Hz to 22 kHz, referred
to 1kHz)

~96dB

10Hz to 110kHz

+0.05 dB {20 Hz to 25 kHz, referred
fo 1idHz)

-115dB



Digital outputs
Paraliel, channet 1/MUX

Word clock
Word select (MUX mode)
Seriol

Word length
Word offset

Bit clock
Word clock
Ward select (IMUX mode}

Data format
Clack rates

AES/EBU option
AES/EBU output
$/P DIF output
Optical cutput
Clock rates
Frequency range
Frequency response deviation
Inherent distortion

Generator functions

Sine
inherent distortion

- Inherent THD4N

Intermodulation signal for
modulation distortion
analysis

Inherent distortion

Two-tone signal for DFD anelysis

Inherent distortion d2
Inherant distortion d3

" Intermodulation signal for
DIM analysis’)’)

Inherent distortion
Multi-sine

Max. number of frequencies
Sine burst

Sine? burst

Rectangular wave

Noise

Multi-frequency noise

Arbitrary waveform
Max. number of points

Polarity test signal®)

FM signal®)

Sweeps -

Sweep modes

28 bit parallel, either channel 1 or
channels 1 and 2 multiplexed
pos./neg, edge

low/ high

channel 1 or channel 2 or channels 1
and 2 multiplexed

8716/ 24/ 32 bits

max. £ half word length relative to
word select

pos./neg. edge

pos./neg. edge

low/ high

MSB/LSRB first

32/44.1/748 kHz/ integral muliples to
768 kHz mox. and user-definable
external clock rates

XLR connector fmale), 1100}

BNC connector, 75Q

Toslink system

3%/44.1/748 kHz and synchrenization
to input signed or external word clock
2Hz te 45.3% of clock rate

none

~-130d8B

Analog
genarators «

Digital
generators

~ 115 dBY) (20 Hz to 22 kHz} +
~130dB

~110 dB%") (20 Hz fo 22kHz} «
~130dB

selectable signal frequency,
interfering frequency and amplitude
ratio

-110 dB") « ~130dB
selectable centre frequency and
frequency offset

S125689— 13048
S107dBYY) «  -120dB
~50dB")

amplitude and frequency individually
selectable

17

level ratic and duty cycle seleciable
duty cycle selectable

raene. 10 kidz

Hlat/normal/ triangular distribution
band-limited, white/pink/user-specific

any waveform from file

16600

moduiation deviation, modulation
frequency and carrier frequency
selectabie
frequency/amplitude/burst interval/
burst durafion/time
linear/log/ from table, one/two
dimensional, single-shot/repetitive,
automatic/manual

L) interfaces

Screen
Dispiay modes

Display functions

Result logging
Interfaces

Printer driver
Plotier language
Funetions

Memory functions

Remote control

General data

Rated temperature range
RFI/EMI

EMS

Power supply

Dimensions {W X H X Dj
Weight

Ordering information

Order designation

Accessories supplied

Options

Low Distortion Generator
AES/EBU Interface
High-speed Extension
{EC-625/1EEE-488-bus
Interface

Recommended extras

19" Adapter
{incl. front handles)

9", 1CH, monochrome

~ bargraph for instantaneous results
with min/max indication

~ curve plat for any sweep

- fist of measurement curves

- spectra, also waterfall disploy mode

- resulf histogram for THD and
irtermadulation measurements

- autoscaling

- K-axis 2oom

~ full-screen ond part-screen mode

- 2 vertical cursors

- 1 horizonto! cursor

- find peak

- markers for harmonics {with spsctra)

~ graphics labelling

~ change of units and scaling
possible, even for loaded curves

2 X R8-232, Centronics,

IEC 625/1EEE 488 {option UPD-84)

200 supplied

HP-GL

- screen copy, alse as PCX and
HP-GL Hle

- measurement doto in table form

- sweep tables

- tolerance masks

- list of volues exceeding limits

equalizer curves

instrument settings, spactra, sweep

results, sweep tables, tolerance masks,

equalizer curves

to JEC 625-2/1EEE 488, cammands

mastly in conformity with SCPI {option

UPD-B4)

0te +45°C [no condensation}

to EN 5008141

o EN 500821
100/120/220/7230/240V £ 10%
290 VA, 47 to 63 Hx

435 mm X 236 mm X 475 mm
22kg

Audio Analyzer UPD

1030.7500.02

power cord, operating manual,
backup disk with MS-DOS operating
systern, backup program disk with
operating and measurement software

uPD-21 1031.2601.02
upD-82 1031.2301.02
Urh-83 1031.2001.02
upD-4 1031.2%01.02
ZIA-95 0396.4911.00

'} Total inherent spuricus from generater and analyzer

I Not over whole frequency range

% Only with low distortion generator option fitted

Audio Anclyzer UPD 15
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(te EMC Directive 89/336/8E(C)

This is to certify that

Audio Analyzer
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{equipment, type, designation)

complies with the provisions of the Directive of the Council of the European
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Qualititszertifikat

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde&SchwarzProdukies  ent
schieden, Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde noch den Regeln unseres
Qualitétssicherungssystems  ent-
wickelt, gefertigt und geprisft. Das
Rohde & Schwarz-Qualitétssiche-
rungssystem ist noch 1SO 9001
zertifiziert.

Sollten Sie trotzdem bei der Erst
Inbetriebnahme  Anlall zu einer
Beanstandung haben, senden Sie
bitte das rickseitige Fox-Formular
ausgefilit zuriick. Beaufiragen Sie
bei Bedarf die ndchstliegende
Rohde&Schwarz-Servicestelle mit
der Reparatur.

REG. NR. 1954-02

Certificate of quality

Dear Customer,

You have decided to buy a
Rohde&Schwarz  product.  You
are thus assured of receiving ¢
product that is manufactured
using the most modern methods
availoble. This product was de-
veloped, manufactured and tested
in compliance with our quality as-
surance standards. The Rohde&
Schwarz quelity assurance system
is certified according to 1SO
@001

Should you nevertheless have cau-
se for a complaint after putting
your product info operation for
the first ime, please fill in the Fax
form on the back and return it to
us. If the need arises, request your
nearest Rohde&Schwarz service
center to carry out the repair.

HDEZ

Certificat de qualité

Cher client,

Vous avez choisi d'acheter un
produit Rohde&Schwarz. Vous
disposez donc d'un produit fabri-
qué d'oprés les méthodes les plus
avancées. le développement, la
fabrication et les fests respectent
nos normes d'assurance-gualité.
le sysiéme d'assurance-qualité
de Rohde&Schwarz a été homo-
logué conformément & lo norme
1ISO 9001.

Si, maligré cela, vous avez des
réclamations lors de sa premiére
mise en marche, nous vous prions
de bien vouloir remplir le formu-
iaire de télécopie au versc et de
nous le retourner. Le cas échéant,
contacter le point de service
aprésvente Rohde&Schwarz le
plus proche pour quiil effectue la
réparation.

SCHWARZ



Empfanger
Addresses
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Supplement tc UPD Operating Manual

Cantrary to the present manual, the following functions which are described in this manual have not

yet been implemented in software version 2.0:

® Screen hardcopy to plotter and HPGL file.

® Analyzer function Filter Sim (filter simulation).

important!

The C: \UPD\READ. ME file gives essential information which is still to be considered in the
manual as well as information on alterations.

Every new function is individually described in the help function of the UPD. A help for special
apptications of the UPD is also to be found there.
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1 Preparations for Use

1.1 Start-up Procedure
1.1.1  Setting up the Audio Analyzer

The UPD can be operated in the following positions:

® Horizontal position: fold out the front feet provided on the instrument bottom in order to obtain
an enhanced view to the LC display.

® Vertical position tilted on its rear panel. Fold out the feet provided on the rear panel and use a 90%
offset power connector (inciuded in the accessories supplied).

Note:

To ensure optimum performance of the audio analyzer observe the following:

® Do not cover the lateral ventilation openings.

® Achere to the permissible ambient temperature specified in the data sheet.

® Avoid moisture condensation. If it has already occured, dry out the instrument before switching it
on.

1.1.2  Rackmounting
Mounting into 19”-racks is possibie using the 19”-adapter ZZA-95 (order no. 0369.4911.00).

Note:

To ensure optimum performance of the audio analyzer observe the foiiowmg

® Besuresufficient air is supplied within the rack.

® There must be adequate space between ventilation openings and rack housing.
& Make sure air convection for the heat sink at the instrument rear is not impeded.

1.1.3  Power Supply

The UPD is powered by AC voltages of 100 V, 115 V, 120 V, 220 V, 230 V and 240 V, each with a
tolerance of £ 10 % and frequencies between 47 Hz and 63 Hz.

Before initial power-up, check that the correct supply voltage is set. if it is not correct, it must be reset
as follows:

® Remove the power cord.

# Open cap of voltage selector using a slotted screwdriver,

® Remove both fuse hoiders and insert fuses with the appropriate value (included in the accessories
supplied):
Rated voitages 100 to 120V,
2fuses T3 A5 L(IEC127-2111)
Rated voltages 220 to 240 V,
Zfuses T 1.6 L{IEC 127-2A111)

& Insert the fuse hoider.

Remove the cylinder labelled with the rated voltages and re-insert it such that the value visible in
the cap window when fitted corresponds to the desired rated voltage. If there is no suitable
imprint, select the value ¢losest to the desired one.

@ Close the cap.

1030.7500.02 1.1 E-4



1.1.4 Switching-on

Note:
Make sure no diskette is available in the disk drive when turning the audio analyzer ON (press ON/OFF
switch on the front panel).

Switch-on of the UPD is followed by the system start-up, self-test of the controller and loading of the
M5-DOS operating system as well as of the measurement and operating software from the hard disk.
While the UPD switch-on logo is being displayed, the self-test of the measurement hardware is
executed (see Section 4.2, Function Test). The last UPD setup which has been automatically stored is
subseguently loaded from the CMOS-RAM, setting the UPD to the status valid before switch-off,

Note:
If no characters are displayed on the screen after switch-on, the contrast control may be misadjusted.
Set the contrast for the desired angle of view.

For operation of an external monitor, refer to Section 2.16, Connecting External Devices.

Note:

& The system self-test aiso includes checking the availability of an external keyboard (see 2.16,
Connecting External Devices). If an external keyboard is connected, it can be used for operating the
ueD.

¢ Connecting the external keyboard after having turned on the UPD may involve that the software
does not recognize the keyboard i.e. it is without function.

e With the use of an external keyboard, the storage test of the system can be aborted - while the
storage addresses are being counted up - using the ESC key.

€ The message
PRESS < DEL> IF YOU WANT TO RUN SETUP/EXTD-SET

is displayed during system start-up. Pressing this key atlows you to enter the SETUP program where
system configuration, date and time can be defined. We advise against calling this program as
changing its settings, though inadvertently, may cause the UPD to work incorrectly or not work at
alt.

Calling this program is required only after battery repiacement. {(Section 4.3, Troubleshooting, deals
with battery replacement and setups and, in addition, how to correct a misadjusted SETUP) #f
reguired, date or time should be changed using the DOS commands DATE and TIME (see 2.15.8 or
DQS manuai).

1.1.5  Switching-off

® Wait until there are no accesses to the hard disk or disk drive anymore (LED OFF).
& Remove the diskette from the drive.

@ Press the ON/OFF key on the front panel. (All UPD setups are maintained.)

1030.7500.02 1.2 ' E-4



St

1.2 Fitting Options and Plug-in User Cards

Important!
All options are sensitive to electrostatic charge. Handle them in line with ESD-regulatians.

Assembly {(applies to all options):

® Turnthe UPD off, disconnect the pawer cable.
® Unscrew the feet from instrument rear (four Phillipps screws).
8 Siide the upper paneiling slightly to the rear and withdraw.

® After having fitted the option remount all covers, brackets and clamps in reverse order to that of
removal. Fitthe panelling and the instrument feet.

Turn the UPD on. Install supplementary software supplied, if any, according to instructions. The
software automatically recognizes the fitted option.

1.2.1 Fitting the Low-distortion Generator Option (UPD-B1)

* Remove the cover plate from the analog unit {on the right when seen from the front),
® Unscrew the board hotding device from the center panei.
® insert the board into the short siot X26 of the analog motherboard.

After installation of the board, level and frequency accuracy must be calibrated. No external
measuring equipment is required for this purpose as the generator signal is measured via an internal
connection by the analyzer. However, be sure the other two boards of the analog generator and of
the analog analyzer have been adjusted and calibrated.

The frequency is measured using the frequency counter in the UPD.

The voltage is calibrated relative to the universal generator: the reference is not the measuring
accuracy of the analyzer but the signal of the universal gemerator ANLG 110 kMz. The LOW
DISTORTION GENERATOR thus provides the same level accuracy as the factory-calibrated universal
generator,

Caution:

During calibration, any cables must not be connected to the outputs of the generator or to the inputs
of the analyzer.

Ambient temperature 23 £ 5°C.

Warm-up time of UPD at least 2 hours

Calibration:
& Turn UPD on.
® Wait untii the instrument has warmed up.

® Invoke the calibration routine in the OPTIONS panel under CALIBRATION GEN by selecting ONCE in
tine LDG Auto. The calibration is executed automaticaily.

1030.7500.02 1.3 E-4



1.2.2 Fitting the AES/EBU-S/P DIF Option (UPD-B2)

® Fitthe option into AT slotno. 5 (identification SLOT 5, see top side of rear panet).

® Remove the dlamp over the large plug-in cards.

& Remove the mounting bracket of the second four plug-in cards (2 screws on instrument rear panel)
and withdraw rear-panel section. :

# Insertthe optioninto ATsiotno. 5.

& The UPD basic unit already contains the cables (one ribbon cable, three shielded cables) connecting
the front-pane! connectors to the option board.

Ribbon cable - X51

Coax cable W510 - X510
Coax cable W512 -+ X512
Balanced cable W511 -+ X511

® Connect jumper wire W50 to connector X50 of option and connector XS0 (3rd from behind} of
plug-in card A 12.

X§tg f FTEEEEE = s =s8REsos o

Fig. 1-1 Connector assignment on option board
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1.

2.3

Note:
This option can be fitted only in a Rohde & Schwarz service station because of the calibration required
after its instaltation.

Fitting the High-speed Option (UPD-B3}

The larger one of the two option boards is fitted into the last AT slot {identified by SLOT 8 on top
side of rear panel).

Remove the clamp from the large plug-in cards.

Detach the mounting bracket from the second four plug-in cards (2 screws on instrument rear
panet} and remove rear-panei section.

Disconnect the fallowing cables:

Cable Plug-in card Connector

w43 A12(5LOT 6) X80 {first from behind)
W32 A2 (SLOT B} X30 {second from behind)
w31 ATT{(5LOT 7} X30 {first from behind)

® insert the optioninto the AT slot stated above.

& Connect the following cables in the order given below:

Cable Plug-in card Connector

W35 A1S (SLOT 8) X30 (first from behind}

w3t A11(SLOT 7) X30 {first from behind}

W32 A12(SLOT 8) X30 {second from behind)

Wg3 A12{5L0T &) X390 {first from behind)
Brlcke W71 AT (SLOT 7) X71 {second from behind)
Briicke W71 A5 (5LOT 8) X71 {second from behind)

Remove the cover from the chamber for the analog hardware (to the right when seen from the

front).

Tilt the UPD on its side, remove the lower panelling.

Remove SMB connector from the bottom of the analyzer board for channel 2 (directly next to the
side panel}. Withdraw the board from the UPD,

Remove the smaller one of the two shielding covers on component side.

insert the second option board into the open chamber: fix the hooks on the shieiding panel and

insert the board fixing it from the rear of the main board with the two screws supplied.

Mark with a cross the field “ADC-Board included” on the adhesive label on the shielding panel of
the analyzer board using a felt-tip pencil.

Note:

When reassembling the UPD do not forget to plug in the coax connector.

1030.7500.02
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1.2.4 Fitting the IEC-625/IEEE-488 Option (UPD-B4)

® Filthe option into AT slot no. 1 (identified by SLOT 1, see top side of rear panel).

¢ Remove the bracket of the first four plug-in cards (2 screws on instrument rear panel) and withdraw

rear-panel section.

@ Unplug cable W145 of the adjacent controller card.

& Check on correct selection of address range, DMA channel and interrupt line.

Address range:

Switch §1 L
(Top view) g § 02E1
= 12E1
UMMO0O0,; ==
92E1
DMA channel:

& ([ o] OROY
& &

[ I ]
,2§EE]DACK1
[

o o

Select DMA channe! 1 using the plug-in jumpers.

Interrupt line:
Switch S
(Top view)

L0

* °|RQE |[>]}inT2
[+ 2] RQ7 |[>]] INT1
s o]in0s E INTO

Select Interrupt 7 using switch and jumper,
@ Insertthe optioninto AT slot no. 1.
¢ Reconnectcable W145.

Used addresses:

O6E1
i6E1
B6E1
96£1

OAE1
1AE1
8AE1
SAE1

® Install the software in ine with the supplied instructions.

1.2.5  Fitting User Plug-in Cards

OEE1
1EET
8EE1
QEE?

Any free AT slot can be used for fitting the cards. Instali them in the same way as the IEC-625 option

described above.

Note:

Interrupts 10 and 11 out of the free interrupts of an AT are already used in the UPD. The 1O addresses

390H-393H and the DMA channels 5 and 6 are assigned.

With the IEC-625/IEEE-488 option (UPD-B4) fitted, the addresses, DMA- and interrupt lines stated

above are also assigned.

1030.7500.02
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1.3 Software Re-installation

Two diskettes are supplied together with your UPD:

@ UPD System Disk, containing all programs associated with M5-DOS.
® UPD Program Disk, including the complete UPD operating and measurement software.

The UPD is supplied with the operating system and the UPD software already installed on the built-in
hard disk. The supplied diskettes are needed only when the complete software or sections thereof
have been deleted inadvertently by the user. The MS-DOS and UPD software can also be instalied
separately.

Note:
The UPD software is supplied in packed format and unpacked only during installation (the software
then considerably exceeds the capacity available on the diskette). The unpacking program may output

messages such as "Exploding...", "Unpacking” etc. These messages are carrect and do not mean faulty
instailation.

Installing the MS-DOS operating system:

Connect the external keyboard.
Turnthe UPD an.
Press the CTRL, ALT, DEL keys.

The installation program is started.

*® 9 @ e

Continue the installation following the notes on the screen.

Installing the UPD operating and measurement software:

#® (onnect the externat keyboard.
®  Turn the UPD on.

@ Exitthe UPD operating software by pressing ESC key while the switch-on togo is being displayed
en the screen, or, with the UPD operating software loaded, by pressing the SYSTEM key and Enter
{corresponds to "Normal Exit to DOS" in the selection box).

¢ insertthe UPD program diskette.
¢ KeyinA:, pressEnter,
@& Kayin UPDINST, press Enter.

The UPD software is now copied 10 the hard disk.
Continue the instaliation following the notes on the screen.

The UPD operator surface will then be displayed on the LCD screen.
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Note:
If an updated version of MS-DOS or of the UPD software is to be instalied, also proceed as described
above.

The files copied to the hard disk during installation are stored in the following directory structure:

€N e DOS

po—  UTIL

e TEMMEP

pumes MOLUISE

UPD REF

SETUP
USER
DsP
DRIVER

The READ.ME file in the C:\ directory refers to the contents of the individual directories and files.
After installation, the \DOS,\UTIL and \UPD paths are defined.

Note:

To ensure correct functioning of the UPD measurement and operating software, do not maodify the
directory structure stated above nor the paths.

Instailing the Mouse:

For operation of the UPD via a mouse, the mouse driver used must be stored under the name
mouse.comin the UPD path C:\WIOQUSE,
The desired mouse driver must be available on a 3.5"-diskette.

Proceed as follows:
In the following example, the name of the mouse driver to be installed is msmouse.com and is
available in the root directory on the diskette.
& Insert the diskette into the 3.5"-drive.
® Execute the following DOS-command:
COPY &:MSMOUsSe.COM CIAMOUsSe\mouse.com

For connection of the mouse, see 2.16 Connecting External Devices.

Operation of the UPD using DOSSHELL
Setting of the keypad:

DOSSHELL is 2 program of operating system MS-DOS which permits the fast change between different
applications.

Whether UPD is to be executed together with DOSSHELL is set using command BOOTSET. This
command also permits the selection of the keypad between German and English key assignment.

Advantages in using DOSSHELL:
¢ easy changeover between UPD and other programs (e.g. editor and user programs)

Disadvantages in using DOSSHELL:

® UPD absolutely requires an external keypad to be operated.

® UPD becomes siower because the space avaifable for the UPD becomes smaller.
& Operation using the mouse can lead to the breakdown of DOSSHELL.

Further notes on DOSSHELL: ¢f. MS-DOS manua!

1030.7500.02 ' 1.8 E-4



2 Manual Operation

Note:

You do not need any specific knowledge as to the MS-DOS operating system for use of the UPD.

We assume that you know what is meant by eg a file, a directory or a path and do not provide any

further explanations on that.

If you do not have this knowiedge or, if the UPD is to be used as a computer {see Section 2.17} for eg
data reprocessing, piease refer to the MS-DOS manual. It is included in the accessories and can be

ordered under the order designation given in the data sheet.

Legend of graphic symbols used in this manual:

GEN
START

CURSOR

l ANLG 22 kHz l

1030.7500.02

R

Front-panel keys

Softkey

Menu item of a panel

Parameter of a menu item

2.1
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R

2.1 Explanations of Front- and Rear-panel Views incl. Key
Combinations on the External Keyboard

2.1.1 Front-panel View

1 CoNTROLKeypad

Front-panel key Key combination Function
Externai keyboard
{English/German)

START Ctrl F5/5trg F5 Start continuous measurement or sweep, raset
min. and max. values of bargraph display, average
values and average traces
{see 2.11 Starting and Stopping a Measurement)

SINGLE Ctrl F&/ Strg F6 Start a single measurement or single sweep
(see 2.11 Starting and Stopping a Measurement)
STOP/CONT Ctrl F7/Strg F7 Stop or continue measurement or sweep (toggle
function)
(see 2.11 Starting and Stopping a Measurement)
H COPY Ctrl F8/5trg F8 Print & hard copy of screen
{see 2.14.1 Hard Copy of Screen)
SYSTEM Ctrl F9/Strg 79 Return to MS-DOS {see 2.17 UPD used as
Computer}
LCD Ctrl F10/ Strg F10 Switch LC display ON/OFF (OFF: LED lights up)
{2.15.5 Setting, Switching off the Displays)
OUTPUT Ctrl F11/Strg F11 Switch all outputs ON/OFF (OFF: LED lights up)
{see 2.13 Fast Switch-off of Outputs)
LOCAL Ctrl F12/Strg F12 Switch from remote to local mode

{Remote control: LED is ON)

Keypad with dual assignment:

DATA-LED ON: Keys serve as numeric keypad ( * key switches the sign over)

DATA-LED QFF: Keys are used to call a panel (see 2.3.1 Panels); the iabeiling above the keys
is valid:

Front-panet kay Key combination Function

External keyboard
(English/German)

GEN ‘ AltG Settings of al! five generators
{see 2.5 Generators)
ANLR Alt A Settings of ali six analyzers
(see 2.6 Analyzers)
FILTER AltT Filter definitions of analyzers
(see 2.7 Analyzer Filters}
Status AltS Sum up user-definable menu items of any panel
{see 2.8 STATUS Panel)
FILE AlLF Loading and storing traces and lists (see 2.9.1),

editing files and directories {see 2.9.2)

1030.7500.02 2.3 E-4
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Front-panel key

Display
Graph

o]

Options

Show /O

{see 2.3.2 Data Entry)

SELECT

) BACKSP
CANCEL

ENTER

Key combination
External keyboard
{English/German)

AltD
AltR

Alt 2

AltO

Altl

Space

Esc

Enter

Function

Parameters for graphical display of resuits (see
2.10 Graphical Data Presentation)

Activate panel or graphical display (toggle
function}

Switch between fuli-screen and part-screen
mode (toggle function) (see 2.10.9)

Parameters for printout (see 2.14 Printing/
Plotting} and auxiliary settings {see 2.15 Setting
and Displaying Auxiliary Parameters)

Front-panel display with the selected inputs/
outputs marked; explanations in the case of
indistinct input signals

QOpen a selection, input or dialog window, select
characters when entering text

Delete the character before the cursor

Close open window, the old value or parameter
will remain effective

Close open window, the new value or parameter
will be accepted

(see 2.3.2 Data Entry, 2.3.1 Panels)

HELP

—)i,](-—
PAGE 1, PAGE ¢

1, 4

R I

Rotary knob

1030.7500.02

Page 1 ,Page &/
Picture 1, Picture ¥

4

-+,

Cntrle/Strg «,
Cntri=+/Strg =

Open a help window

Tabuiator right/left; change to the next input
field to the right or to the left

Turn pages in a panel or
move windows back and forth

Move the cursor up/down

Move the cursor to the left, right; only effective in
an open input window

Increment or decrement the number on the
cursor position, open a selection window and
scrollits items

2.5 E-4
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R

Top knob
Bottom knob

Brightness control
Contrast control

Input connectors of the analyzers for the analog
interfaces (see 2.6.2 Configuration of the Analog
Analyzers)

BNC fermale connectors
XLR female connectors

Unbalanced inputs:
Balanced inputs:

Upper female connector (GEN COM):
common connection to ground of the
floating generator outputs,

4-mm banana plug

Lower femaie connector:
frame ground of UPD
4-mm banana plug

()

Output connectors of generators for the analog
interfaces (see 2.5.2 Configuration of Analog
Generators)

BNC female connectors
XLR female connectors

Unbalanced inputs:
Balanced inputs:

1030.7500.02

o

Input connectors of the analyzers for the digitat
audio interfaces (see 2.6.3 Configuration of
Digitai Analyzers)

Serial serial interface, two-channel, 15
pole D-SUB connector

The following three female connectors have only
a function when the AES\ERU S\P DIF option
(UPD-B2, for the order number see data sheet) is
fitted.

S5/P DIF : BNC female connector
Opt optical interface acc. to EIA] CP-340,
TOSLINK systemn

AES/EBU XLR female connector

N7 & B I
Output connectors of the generators for the

digital audio interfaces (see 2.5.3 Configuration
of Digital Generators)

Serial serial interface, two-channel, 15-
pole D-SUB connector

The following three connectors have only a
function when the AES\EBU S\P DIF option (UPD-
B2, see data sheet for the order number) is fitted,

S/P DIF . BNC female connector

Opt optical interface approved to EIA}
CP-340, TOSLINK system

AES/EBU XLR connector

3.5"disk drive
LED indicating read or write access

27 E-4
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LED indicating a read or write access to the built-
in hard disk

e

Disptay of the resuit of a selected measurement
function, simultaneously for channel 1 and 2

Display of peak level of input sigral, simul-
taneously for channel 1 and 2

Disptay of frequency for both input signais or of

frequency and phase between both input signals

Current mode of generator, analyzer and sweep
system. Date and time.

1030.7500.02

18

One of altogether 7 panels, each containing all
the appertaining settings

R e e

Graphical presentation of results, the measured
values at the cursor positions being used

Operator guidance line, also indicating the
permissible range of values during data entry.

Softkeys. Entry of units and operation of the
graphical display; can also be activated via mouse
or function keys of externat keyboard.
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2.1.2 Rear-panel View

Second paraliel input of the analyzers for the
digital audio interfaces; provided oniy with the
High-speed option fitted (UPD-83, for the order
number see data sheet), 37-pole D-SUB connector
{see 2.6.3, Canfiguration of the Digital Ana-
fyzers).

Parallel input of the analyzers for the digital
audio interfaces, for one-channel or multiplexed
two-channet signals, 37-pote D-SUB connector
(see 2.6.3 Configuration of the Digital Analyzers).

Parallel output of the generators for tha digital
audio interfaces, for one-channel or muitiplexed
two-channel signals, 37-pole D-SUB connector
Digital

(see 2.53 Configuration of the
Generators)

Waord clock input (upper BNC female connector)
and Word cdock output {lower BNC female
connector; of the AES\EBU S\P DIF option (UPD-
82, for the order number see data sheet);
provided only with the option fitted (see 2.6.3,
Configuration of the Digital Analyzers / 2.5.3
Configuration of the Digital Generators)

Free AT slot even with all options fitted

Connector for an external VGA monitor, 15-pole

D-SUB female connector, tripie-row

1030.7500.02

Upper connector:
first serial RS 232-C interface, 9-pole D-SUB
connector

Lower connector: _
parallel printer interface, 25-pole D-SUB
female connector

IEC/EEE BUS female connector, provided oniy
with the |EC-625/IEEE-488 option (UPD-B4} fitted
{for order number see data sheet)

{see Section 3, Remote Control}

Monitor outputs for channel 1 and 2 of analeg
analyzer (see 2.6.6 Monitor)

Female connector for an external keyboard (see
2.18 Connecting External Devices)

Second serial RS 232-C interface, 9-pole D-SUB
connector

Display of the rated supply voltage set
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2.2 introductory Examples

This section provides an introduction to the operation of the UPD via the front-panel keyboard by way
of examples which base on each other (operation via external keyboard or mouse, see 2.3 General
Instructions for Use).

The examples are:

¥ Loading the default setup

» Freguency response measurement of the analog UPD generator from 15 Hz through 20 kHz using
the sweep function

» Cuttingin a filter
» Ways of presentation of measurement results
» FFT of a two-tone signal, measured at digital interface

» Hard copy of screen

General information

After switch-on, the instrument status matches that before switch-off. This is true for all setting
parameters of the UPD ie aiso for those currently not displayed on the screen.

Use the cursor (fieid in inverse display) and the SELECT, BACKSP, CANCEL and ENTER keys to operate
the UPD. The cursor indicates for which input field an entry is expected. With the 1., ¥, PAGEY,
PAGE ¢, Tab > and Tab « keys, the cursor can be moved from one input fieid 1o the next one. The
cursor cannot be placed on fields with indicating function only. They are displayed in a different grey
or anothet color.

With the SELECT key, you can open a selection, input or dialog window where you can enter either a
numerical value or select a parameter using the cursor keys. ENTER or CANCEL aliow you to close the
window again. The varied value is accepted with ENTER, the old value being retained with CANCEL.
Numerical values can be varied further just by using the rotary knob without opening an input
window. The digital cursor (underscore) indicating the position which is incremented or decremented
can be moved using the =, « keys.

The operator guidance line (between panels and softkeys} states the permissible range of values for
the currently selected field.

The softkeys aliow you to enter units and use the graphics display.
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Example 1: Loading the Default Setup

{Only required to ensure that equal conditions prevail in the examptes given beiow)

File Press the figures key 5 on the front panel. As the instrument is
s currently not expecting a numerical input (LED above the figures keys
’ does not light up) the secondary function indicated above the keys is

automatically executed. In this example, it is the FILE function.

Causes the appertaining parei (= input window) to be displayed on
the screen. Tne panel contains the menu items dealing with file
management.

Using the keys above, ptace the cursor to the input field in the second
line of the panel ( = right-hand column of menu item “Mode” under
the heading LOAD INSTRUMENT STATE), press SELECT, select
DEFAULT with the cursor, close the window using ENTER. The UPD
default setup is ioaded.

DEF SETUP

Note: The operator sequence "SELECT, selection with the cursor, ENTER” is always necessary to select
a parameter, is however not explicitly stated in the following explanations.
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Example 2: Frequency Response Measurement of the UPD Generator in the Range
from 15 Hz to 20 kHz using the Sweep Function

Analyzer settings:
GEN Cause the panels for setting the generator, analyzer filters and the
._......' anzlyzer to be successively displayed on the screen. The cursor is
always in the panel most recently selected, which is here the
) ANALYZER panel.
ANLR ooy e T e L Y U P N ¥ TR S
ey B Al TN T T buak T g R Phaa v E S e g e 4 FEA
o[BS a 61 U100 ke ook byt en s
* . 1 H ] Mov 2 1992 Tiv,e
_ BV A LR TN I R T
GERERATHR oy, i AALYPER - —ery FiLtEn
FILTER GEMENATUN — MG 25 Wiz} [ANALYZEN — FHLTLE OF - LIK; PAYS
d Channe)i2) 2 5 § Jd fin Freq 10 h2 4 Tassband  £000.0 Hx
2 Buipat tnpal, BNC i B Hel imped 1000.8 B { Stopbaid  —-—- ik
i inpedamce 315 2 I Channelix) 2 2 1 I RMicmet, 126.00 4B
4 Cuwann FLonY d fuput msal  bnC 4 briey t uoud x
d Maxr WL 2000 ¥ 4 Comman (1814 d Shori Pemg §:LFZO0O B
4 Ref Treg  1000.9 Mz 4 Ranye RTO
4 Ref Volt 1.0000 ¥ FILTER PZ ~ [51Ga TASS
START CORD - mUTD 4 Passband  2000.0 iz
FHCTION —— SEHE « Pelay €.000% & < Stapband --—-  im
d Frg Offset OFF 4 Alienuatl, 120,068 43
4 iou Bist OFF IHFUT PEAX = O ) { beley 1.0000 &
SWEEF CYul oY 4 Uniy Tt ¥ 4 Hhort Mase ZTHP2OO0 M
FHEIENCY 1000.0 e 4 Untt Ch2 dBu .
4 Eguaitzer OFF 4 Referewce VALUE: FILTER 83 — BaHD PASS
UL TAGE 0,100¢ U 1.00680 V + Fazsh bow 10008 iz
\: 4 Paxsh Upp 9000.0 i ,'

SELECT or

Fig. 2-3

Define which one of the six analyzers is to be used. The preset
parameter is  ANLG 22 kHz, which is designed for the analog
ANLG 22 kHz interfaces and the frequency range up to 22 kHz. The panel displayed
on the screen indicates all possible ways of setting this analyzer; the
settings of the other analyzers, eg the analyzer DIG 48 kHz are
suppressed, however retained,

Define which channel is to be measured. Select two-channel
measurement.

FREQ gPH ASE Switch to simultaneous frequency and phase measurement

Freq &Phase

Select the input on which the measurement is to be carried out.
Switch channel 1 to GEN 1 and channel 2 to GEN 2. The generator
outputs are now connected internally to the analyzer inputs.
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N

= CHZ 1nput v ':f :

GEN 2
:" Funcncﬁ Define the measurement function. All measurement capabilities are
R fisted in the selection window (SELECT key). Keep the preset rms
measurement (CANCEL key).
RMS&S/N

The UPD measures cantinuously, which is why the measurement results of the signal currently output
by the generator are already displayed on the upper range of the screen:

® the first window shows the results for both channels of the selected measurement function, which
is here the rms measurement (the heading of the window reflects the selected function)

® thesecond window gives the peak level of the input signal, also for both channels

® the third window outputs the frequency of the input signal and the phase between both channels
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Generator settings:

-

GENERATOR

ANLG 25 kHz l

- FUNCTION

SINE

-

SWEEPCTRL

AUTOS

WEEP l

FREQ

20 kHz

-
=
-

Switch to the next input field (to the left); in this case, when pressing
the key no more than twice, to the GENERATOR panel and to the
position the cursor was placed when the panel was left, in this
exampie the first line.

Specify which one of the five generators is to be used. The preset
parameter is ANLG 25 kHz, which is the generator for the analog
interfaces and the frequency range up to 25 kHz.

Specify the type of signal to be output. The selection window lists all
possible types of signals. Keep the presetting, which is sine-wave.

Define whether a sweep is to be carried out, whether the sweep is
specified by parameters or a list and whether the sweep is to be
continued automatically or manually via rotary knob. Switch to
AUTO SWEEP. The panel shows some additional lines in which the
sweep pararneters are 1o be specified:

Define which parameter is to be swept, here the frequency.

Specify the start and stop values of the sweep. With a frequency
sweep selected, frequency values are expected:

Enter the start value of 20 kHz: place the cursor to the input fieid,
press SELECT (the LED DATA above the entry block for digits lights up
indicating that these keys have now the function of figures keys and
cannot be used to select panels), key in 20, press softkey kHz (= F8),
thus clesing the input window. Seiect the input field for the stop
value using the cursor key.

Place the digital cursor to the second position using the « key, set 15
Hz using the rotary knob.

Specify the output voltage. Setto 1.0 V.
The permissible range of values is output in the operator guidance
line {above the softkeys).

Note: The maximum level which is still permitted to be output can be defined in the menu item
"Max volt” {protects custom circuits against destruction in case of a keying error). The upper
range limit permissible for inputs is thus limited to this value and accordingly varied in the
operator guidance line,

1030.7500.02
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Setting the Dispiay Parameters:

DISPLAY

. OPERATION

CURVEPLOT

FUNC CH1

1030.7500.02

Causes the DISPLAY panel to be displayed on the screen (at the
former position of the FILTER panel) and the curser to be placed in
this panel. Contains all parameters concerning the graphical presen-
tation.

The standard setting CURVE PLOT  is used to display the
measurement resuits in the form of a curve,

Define which data are to be collected in the measured value memory
A. Here, the parameter FUNC CH1 specifies the results of the function
currently active for channel 1. With rms measurement seiected in the
analyzer, the results of this measurement are coliected.

Specify the unit with which the Y axis is to be scaled. {It is possible to
select a different unit from that selected in the ANALYZER panei for
numerical display of the measurement result. A different unit can be
selected even at a later date in order to rescale an already availabie
trace.)

The standard setting AUTO ONCE causes the scaling to be effected
automatically whenever a measurement function is changed. At the
beginning of the sweep, the full-scale values are set to a useful start
value. After the sweep has been completed, the measured fuil-scale
values are taken as the basis for rescaling.

Switch to Manual. Scaling can now be specified in the lines TOP and
Bottom.

Enter the full-scale values +0.2 dBr and -0.2 dBr. (The dBr softkey
appears after having activated the MORE softkey twice.)

The full-scale values can be entered in units other than specified for
scaling of the axis. (Renders conversion of the full-scale values when
changing the scaling unit unnecessary.)

The phase measurement values are collected in the measured value
memory B.
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MANUAL

1 sPACNG ]

L LOG

SINGLE

Switch to manual scaling. The scale for trace B is displayed in the
right-hand margin of the graphics window.

Enter full-scate values of # 1°.

Indication value only. Is autamatically set to the sweep control
variable.

Automatically scate the X axis with the start and stop values of the
sweep.

Select between linear and logarithmic scaling of the X-axis { = sweep
parameter}. Keep the presetting LOG.

Toggle key switching from the selected input panel to the window
for graphical presentation of traces, bargraphs or trace lists and vice
versa. Press the key.

The graphics window will appear in full display (because the key was
pressed when the panels were shown in full display, ie 3 panels
simultaneocusly).

Switches from full-screen to part-screen mode and vice versa.

The panel most recently selected (here: DISPLAY panel) is shifted to
the left on the screen, the GRAPH window being displayed next to it
on the right side instead of the other two panels (part-screen mode).

Start a single sweep. The current measured values are output in the
measurement result window and, at the same time, both traces are
displayed. The sweep starts at the high frequencies {because of start
value = 20 kMz). The graph window is now active, ie the -» and «
keys, the rotary knob and the softkeys refer to the graphical display.

The measurement of the sum frequency response of generator and analyzer is thus complete.

1030.7500.02
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Example 3: Cuttingin a Filter

DISPLAY

. TRACEB

FILTER

Help

Cancel

J

1030.7500.02

Select the DISPLAY panel,

Switch off trace 8.

Reset the top full-scale value to 10 dBr and the bottom full-scale
value of trace A to-60 dBr.

You can seiect Scate Auto Once instead, causing the scaling to be
automatically matched at the end of the sweep.

Switch from part-screen to full-screen mode (here: 3-panel display as
the cursor was in a panei).

Select the FILTER panel. Up to 9 filters can be defined by the user at
the same time: Enter the type of filter {lowpass, highpass..),
attenuation, passhand or center frequency and bandwidth you wish
to use in the menu item "FILTER XX”, finished. To make the entry
more convenient for you, some filters are predefined.

Scroll to the first notch filter.

The parameters displayed in green or grey are values which have
been determined by the internal filter design program. These values
are for your information and cannot be changed.

If you need help, press the Help key to open the help window, which
provides you with brief information on the current menu item, here

the filters. You may select key words highlighted in the help text and
abtain further information on these items by pressing SELECT.

Cancel closes the help window (also ENTER).
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Center Frq_‘ .

4 kHz

-

: ':'-',3'5F_3‘é’”7 -

5:N04000 Hz

Frequency:

e

LIN Points

3500 Hz

4500 Hz

SINGLE

3
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Set the center frequency to 4 kHz, the (band)Width to 500 Hz and
Atten{uation) to 50 dB. The filter is now defined and is automatically
designated "5:NO4000 Hz".

Select the ANALYZER panel using eg the tabulator key (depress
twice) and scroll toits end using eg the Page + key.

Define the filters activated in the selected rmg measurement. Scroll to
the first menu item “Filter” under the heading FUNCTION, open the
selection window containing a list with the nine filters defined in the
FILTER panel together with their short designations and all
weighting filters. All settable fiiters can be made visible by scroiling
withthe ¢ and ¢ cursor keys.

Place the cursor on Filter 5:NO4000 Hz and select using Enter.

The fiiter is now being calculated. The dispiayed filter parameters are
updated in the FILTER panel.

Select the GENERATOR panel.

Select linear spacing between sweep variables,

Change the start and stop values of the sweep to 3500 Hz or 4500 Hz
in order to facilitate analysis of the stopband of the notch filter.

Switch from full-screen (3 panels) to part-screen mode.

Start a new sweep. The frequency response for channel 1 with the
notch filter activated is displayed. Scaling of the X-axis is
automatically matched to the new sweep values.
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Example 4: Ways of Presentation of Measurement Data

GRAPH

o® .0O

CURSOR

SET

TO

MIN A

BACK

BACK

Z00M

AT o

up

DISPLAY
'

" OPERATION

TRACELIST

START

Bargraph

STARY

SINGLE

)

1030.7500.02

The graphical dispiay window is activated, ie ali entries {eg via rotary
knob, softkeys) are relevant for graphical display.

The softkey indicates by the filled circle which cursor is active, ie can
be moved using the cursor keys or the rotary knob {in the example -
cursor). Select the O-cursor by pressing the softkey.

Graphical display and the cursor function can be altered using these

softkeys. The key sequence CURSOR, SETTO, MIN A, for example, sets
the (active) cursor to the minimum value of the sweep.

The Back softkey ailows you to return to the next higher menu level.
Press twice.

The X-axis is zoomed symmetrically around the 0-cursor by the factor
of 2 with each key depression,

Select the DISPLAY panel.

Dispiay of measured value list for the most recent sweep. This st can
be stored eg for further processing (FILE panel, "STORE TRACE/LIST":
"STORE"” - "TRACE A", select a file name).

Start a continuous sweep,

Select bargraph display. The function to be displayed and the other
parameters can be selected independently for each bargraph. The
minimum and maximum values indicated are reset whenever the
START key is pressed.

Start a continuous sweep, The current rms values and frequency are

indicated in bargraph display.

Ends the continuous sweep at the end of the last sweep.
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Example 5: FFT of a Two-tone Signal, Measured at Digital interface

o 4[]

-]

GEN

GENERATG R

; DIG 48 kHz !

intern

FU NCTI ON

L_]

MEAN FREQ ﬁ_f

DiFF FREQ

! 1 kHz |

10306.7500.02

Select fuli-screen mode for the panels.

Select the GENERATOR panel.

Select the generator for the digital interfaces with a sample rate of
48 kHz or fess.

Setsingie-channel output.

Switch to the internal digital interface to the analyzer.

{This mode has been implemented for testing purposes. It allows the
digital outputs/inputs to be connected to each other without any
external cable connections reguired.)

A difference tone signal with a selectable mean frequency {enter in
menu item "Mean Freq”) and a seiectable difference frequency
{menu item "Diff freq”) is generated. The total level is 100 % F$ (fuil
scale), ie the peak value of the tevel matches the maximum number
that can still be displayed ("all bits set”}.

Enter mean and difference frequency.
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N
ANLR Seiect the ANALYZER panel.

8
Select the analyzer for the digital interfaces with a sample rate of
ANALYZER 48 kHz or iess.
DiG 4B kHz
j'iinpuf-;f;-f'gﬁ_ Switch to the internal digitai interface to the generator. The
R generator is connected internally to the analyzer. (The internal
sample rate is fixedly set to about 43 kHz.)
intern
Uﬂdfﬂﬂ 1 Select FFT anatysis

FFT

Specify the size of the calculated FFT in number of points. The higher
the FFT, the higher the frequency resolution {see DISPLAY menu item
"Resolution”), however the more the measuring time (see DISPLAY
menuy item "Meas Time").

8192
DISPLAY
y s—,
lIIIII"
Trace A:
Counit
dBFS

Set the full-scaie values.

!
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S kHz

494 kHz

ANLR

1030.7500.02

Switch to part-screen mode.
The spectrum of the difference tone signat is displayed.

Increases the frequency resolution by one center frequency (menu
item "Center”) through digital preprocessing of the signai by the
zoom factor (DISPLAY meny item "Zoom-Fact”). The frequerncy range
dispiayed is thus decreased by the same factor (menu item “Span”).
Note: Not to be confused with the Zoom in Graph where the
measured data are only displayed in zoomed form. Here, the
measurement is really made at this higher resolution!

Setto 5 kHz {= center frequency of difference tone signal)

Select 4.94 kHz. This results in an expansion by a factor of 8 (zoom
factor). In the graphics window, the zoomed spectrum is displayed
{see Fig. 2-5}.1
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Change to the ANALYZER panel.

Averaging of several subsequent FFTs. Select 4. The noise portion of
the signal is slowly decreasing,
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Example 6: Hard Copy of Screen

Activate the STATUS panel. As a standard feature, a copy of the most
STATUS significant menu items of all panels is displayed in this panel.
Furthermore, all lines which have been marked by the user in one of
the panels are listed. It is thus possible to sum up all particutarly
important parameters in one panel and to print them out together

with the measurement results.

For generation of a hard copy, just connect a printer to the parallel interface and configure the UPD
appropriately:

OPTIONS Select the OPTIONS panel.

Select the printer driver suitabie for the connected printer in the field
"SCREEN HARD COPY" of menu item”Printname” (selection is the
same as for entering a file name, see 2,3.2.5).

-l

HCOPY Starts the printout. Printing is a background process, allowing you to

further operate the UPD,

With very fast printers, we recommend stopping the measurements
by pressing the Stop key. Printing itself will then be made more
rapidiy. '
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2.3 General Instructions for Use
The UPD is very easy to operate, especially when you observe the following heipful tips:

» Always proceed from “top to bottom” in the panels.
Reason: Variaticns in parameters of individual menu items may affect the selection or the range
of values of menu items further down, however not of menu items above,

» Edit the DISPLAY panel only after the generator and the analyzer have been set.
Reasor: Everything which can be displayed graphically also depends on the selected
measurement function, ‘
Many setting parameters of the DISPLAY panel are automatically adopted from other
panels, if desired, eliminating the need for setting display parameters.

General Hints as to Mouse Operation

If a mouse is connected to the UPD (see 2.16, Connecting External Devices), an arrow the position of
which can be changed by moving the mouse appears on the screen. The arrow can be moved across
the entire screen. If the cursor is on the desired position, the action {see the following Section} is
always triggered by pressing a mouse key { = clicking on a field).

Further, the mouse can be used to

# select between the three different display modes:
3-panel display, part display and full dispiay, with the feft and right mouse key being pressed
simultaneously in the shaded area (¢f. Fig. 2-5, 1 a and ¢). The mouse click to change the display
modes must be at a position in the panel which is not assigned by an operable field.

s change between panel and graphics in the part display, with the left mouse key being pressed in
the shaded area {cf. Fig. 2-5.1 b).

¢ change the panel by clicking the panel heading using the feft mouse key {cf. Fig. 2-5.1 d}.
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2.3.1 Panels

Related settings and functions are always combined ta form a so-called panel in the LUPD. £ach panel
has a name ( = heading in the upper margin of the panel), which is used to call the panel.

In addition to the panels, there is another window in which the measurement resuits are dispiayed
graphically. Selection and activation of this graphics window matches that of a panel, which is just
larger than the panel.

Only one panel can be active at one time. An active panel is characterized by the cursor (field in
inverse display} being placed in it, ie entries can be made only in this panel. On the whole, there are
eight panels {incl. graphics window), a maximum of 3 panels being dispiayable on the screen at one
time,

A panel is selected and, if required, dispiayed on the screen using

® the panel keys on the front panei
® the short-key combinations of the external keyboard {option)

Switchover between visible paneis is aiso possible by:
& thetab -, tab < keys.

& maving the mouse cursor (arrow) to the desired panel and clicking on a field
® the short-key combination of the external keyboard (option).
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When a panel is called, the position of the cursor matches that at the time when the panel was left
{exception: changing the panel using the mouse; in this case the position of the mouse cursor is
relevant). Thus, you can quickiy switch between constantly recurring input points.

The keys on the front-panel keypad named DATA/PANEL are assigned two functions. The first is the
fast selection of the panels (see Table 2-1}, the second function is that of a input block for numbers.
Switchover from first to second function and vice versa is made automatically. If the UPD expects the
entry of figures (after having pressed the SELECT key with the cursor placed on a field for the entry of
numerical values, see Section 2.3.2, Data Entry}, the keys serve as figures keys, otherwise as keys for
panel selection. if the entry of data is expected, the LED above the designation DATA lights up.

Table 2-1 Panels and their functions

Panel name Front- com::\Zticn Function
panelkey ext. keyboard

Anaiyzer ANLR Alt-A Settings ot ail six analyzers

Generator GEN Al-G Settings of all five generators

Filter FILTER AT Filter defimtions of the analyzers

File FILE Alt-F Loading and storing of traces and hists, editing of files
and directories

Display DISPLAY Alt-D Parameters for graphical presentation of measurement
results

Status STATUS AlL-S Summary of user-definable menuy items ot any pane!

Opuons CPTIONS Al-O Parameters for printout, auxiliary settings

Graphics GRAPH Alt-G Activates panel or graphucal display {toggie function}

Fullscreen/part-screen 0 <] Alt-Z Switching from full-screen to part-screen mode (toggle
function)

Note: For a complete list of short-key combinations for operation via an external keyboard, refer to
Section 2.1.1, Front-panel View.

Every panel has a fixed position on the screen {except when part-screen mode is simuftanecusly
seiected, see the following Section):

Position on the screen

left center right
Generator Analyzer Filter
File Display
Options
Status Part-screen
Full-screen
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The GRAPH key allows you to switch from the active panel to graphical display and vice versa.

The B €¥[] keyisused tochange from fuli-screen mode (graphics over the entire screen or 3-
panel display, depending on whether graphics or a panel is active) to part-screen mode (a panel by
the side of graphics) and vice versa.

tn part-screen mode, the panel used most recently moves to the left side of the screen. Any
subsequently called panel is placed on this position, too, allowing the user to disptay and print any
panel {especially the -+ STATUS panel) together with the graphical presentation of results at one time.

After the part-screen mode has been switched off, the current panei is reshifted to its normal position.

Scrolling in the Panel

If 2 panet has more lines than can be dispiayed on the screen section, the 1, ¥, Paget and Page ¢
keys (or the corresponding keys on the external keyboard) can be used for scroliing in the panel. The
bar in the right-hand margin of each panel stands for its complete size, the dark section representing
the section currently visible on the screen. Arrows show you in which direction to scroll to cause the
tines not visible to be displayed in the window.

With the mouse connected, the pane! contents is scrolied by one line whenever the respective arrow is
selected. Pressing and holding down the mouse key causes the contents to be scrolled until the key is
released. Any desired panel section can be made visible by selecting the dark part of the bar and
positioning it appropriately by moving the mouse with the key held down.

STATUS Panel

This special panel can be called only in part-screen mode. Any line in any panel can be marked with a
tick in the first column (select the position using the Tab «, 1 and keys, press SELECT, the tick is
switched on or off (toggle function)). Each marked line is taken over into the so-calied STATUS panel,
thus allowing the user to sum up all important parameters in one panel. It can be simultaneously
dispiayed with the measurement results and their graphical representation, which is of particuiar
interest for the documentation of results (see 2.8 STATUS panel).

The UPD can be operated from the STATUS panel as well as from all other panels, thus allowing you to
execute any repetitively used control sequence from one panel only.

Changing an Instrument

The UPD has six analyzers {(one in each of the measurement ranges 22 kHz, 100 kHz and 300 kHz for
the measurement on analog interfaces, three for the measurement on digital audio interfaces with
sampie rates of up to 48 kiz, 192 kHz and 768 kHz). Alf analyzers are set in the ANALYZER panel. The
generators are set correspondingly in the GENERATOR panel,

Each of these instruments has its own data set, each with a different structure. The data sets are
different with respect to

¢ the selection of the displayed menu items (= lines of the panel}. All settings possible for the
selected instrument are displayed (eg of the analyzer for analog interfaces in the frequency range
up to 22 kMz), the settings of the other instruments {eg of the analyzer for the digital interfaces
with a sample rate of up to 768 kHz) are suppressed, however retained in the background. This
ensures fast and convenient operation of the UPD despite the wide variety of possible settings.

® the permissible range of values for the parameters. it is not possible, for example, to set a sample
rate of 96 kHz in the analyzer "DIG 48 kHz", howaever itis feasible in the analyzer "DIG 192 kHz".
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® the selection of the functions. To give an example, the analyzer for the frequency range up to 22
kHz is provided with more measurement capabilities than the analyzer for the frequency range up
10 300 kHz.

For switching between the instruments, follow the instructions below:

» Place the cursor on the input field of the first panel line (= right-hand column of the iine named
ANALYZER or GENERATOR) using the mouse or the T, Page ? and Tab - keys. Then press

SELECT

(or any mouse key or space on the external keyboard). A selection window with a list of ali
available analyzers or generators will be displayed.

» Selectaninstrumentusing the T and ¢ keys, rotary knob or mouse and press
ENTER

{or any mouse key or Enter on the external keyboard). The selection window is closed and the
settings of the "former” instrument are saved. The panel with the menu items and all settings
appertaining to the instrument most recently selected is built up anew.

Changing Functions or Parameters

Changing a function (eg from RMS to THD measurement or, from sinewave to multi-sinewave
generation) is performed analogously to changing an instrument, which is explained above: all menu
items including the parameters apperiaining to the function are retained. (The frequencies and
amplitudes of ail mufti-sinewaves are still present, even when the frequency and amplitude of the
single sinewave have been changed in the meantime).

Also when changing parameters, the menu items not required are suppressed, their parameters are
however retained and are available again when they are activated.

Example 1:

Select: balanced input, impedance 600 Q, change to unbalanced output and an impedance of 5 Q for
an intermediate measurement. When switching back to the balanced output, an impedance of 600 Q
is automaticaily set.

Example 2:

Changing from "Off" to, for example, "AUTO SWEEP” in the menu item “Sweep CTRL" causes the
meny items { = lines) required in this mode "Start”, "Stop", "Paints” etc. 1o be displayed together with
the parameters set for the most recent sweep. These lines are canceled again, when the sweep is

switched off,
Note: The order of the menu items in the panel is selected such that varying a parameter may induce

changes in the lines further down, however never in lines further up in the panel. We advise
you to praceed in the given order from top to bottom.
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2.3.2 DataEntry

The cursor (field in inverse disptay) indicates for which input field an entry is currently expected. The
cursor can be moved from one input field to the other using the front-panel keys 1, +, Page T,
Page ¢, Tab —+ and Tab « or the corresponding keys on the external keyboard. Some fields in the
column with the input fields have display function only, the cursor cannot be placed into them. They
are displayed in a different color or in a different grey shade. Menu items without input field serve as
headings.

Note: The same menu item may have an input field or just serve as heading depending on the
parameters selected in other menu items.
Note Section 2.3.2.6 Data Input or Output during Measurements

2.3.2.1 Selecting a Parameter

Place the cursor on the desired input field. Press the SELECT key {or the space bar on the external
keyboard) or any mouse key or slightiy turn the rotary knob to open a selection window containing all
parameters appertaining to this menu item. The rotary knob, CursorT and Cursor ¢ keys or the
mouse are used to select the parameters. The window is closed again using ENTER (also with external
keyboard), CANCEL (or ESC on external keyboard) or by pressing a mouse key. The parameter of the
selection window is taken aver with ENTER whereas the former setting is retained with CANCEL. Also,
the parameter is accepted when selected with the mouse or, the window is closed while the former
setting is retained when any point outside the selection window is selected using the mouse,

Note: The contents of the selection windows are not constant but vary depending on the other
settings selected.
For a list of all key combinations assigned to the front-panel keys of the external keyboard,
refer to Section 2.1, Front- and Rear-panel Views. The key combinations are therefore not
explicitfy specified in the following description.

2.3.2.2 Entry of Numerical Data
Entry using the rotary knob

Place the cursor on the desired input field and the numerical cursor (= underscore) to the position to
be incremented or decremented. Change the figure using the rotary knob.

The digits can be varied only within the range of values specified in the operator guidance line. A
warning is audible when the limit values are reached {can be deactivated, see 2.15.2 Beeper On/ Off)

Note: Some settings require other settings in the panel to be varied (example: when changing
the reference voltage, all settings referring to this value must be converted). In this case, the
complete panel must be rewritten whenever a value is changed, thus slowing down the
rotary knob function.

Entry using the numeric keypad

Position the cursor to the desired input field, press SELECT or any mouse key causing a small input
window with the current value to be displayed. (The number of digits available in the input window
may be higher than that of the input field allowing the user to enter values with a higher accuracy
than can be dispiayed in the panel, if required. After having closed the window the rounded value
appears in the panel.)
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If the value is to be re-entered compietely, simply enter the figure using the numeric keypad. The first
key depression automatically deletes the old value. The BACKSP key is used to delete the figure to the
left of the cursor during input.

tf you wish to change only individual figures, place the numerical cursor on the respective position
using the - or « key and enter the desired figure (changing the position of the numerical cursor
before the entry of the first figure or deleting a character causes the former value to be retained).

Ciose the window using

@ ENTER: the vaiue entered anew is accepted

& CANCEL: the oid value is retained

® Softkeys: the selected unit is set and the value entered anew is accepted

Clicking with the mouse inside the input window: the value entered anew is accepted

Clicking with the mouse outside the input window: the value entered anew is not accepted

Entries outside the specified range of values are not accepted, a warning is audible {can be switched
off, see 2.15.2 Beeper On / Off) and the entry is changed to the appropriate minimum or maximum
value.

Changing the unit at a later date

Place the cursor on the unit field (using Tab - in the numeric input field) causing a softkey line with

the units permissible for this menu item to be dispiayed. The current numeric value is converted for
the selected unit by pressing the respective softkey (see also next Section).

2.3.2.3 Using the Softkeys

The softkeys (eight keys at the bottom screen margin) are used for the entry of units and operation of
graphical display. The MORE softkey switches to further softkeys available to this operating point, the
BACK softkey returns to the next higher softkey level.

The softkeys can be activated

b using the front-panel keys

» using the function keys on the external keyboard specified in the softkey labelling

# by clicking by means of the mouse.

2.3.2.4 Help Line

The help line is between the panels and the softkeys and always refers to the input field marked by
the cursor. It provides you with information on which keys to use for further operation and the
permissible range of values. Entries outside the specified range are not accepted, a warning is audible
and the entry is replaced by the appropriate minimum or maximum value,

Note: The maximum permissible range of values may depend on other settings, ie is not constant,
For further information on the current menu item, press the HELP key.
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2.3.2.5 Entry of File Names

Position the cursor on the input field of the menu item the file name of which is to be changed and
press the SELECT key. A dialog window consisting of three more windows will be displayed.

{ Cverzamp %
{ dordlength B
¥ Wordof fset 8
4 wordelock RISING
4 Bitclock  RISING --1
4 Frq Bitclk 256.90 Wi

¥ Bit Order NSB FIRSY
¥ Max Yolt 1.0080 F3 1]
¥ Ref ¥roq 1000.8 nz ({1

FUNCT IO ~— SINE
4 Frq Bffzet OFF
SWEEF CTRL ory [ §
FREQUIENCY 1000.6 Hz

4 Equatizer OH 1k
¥ Equal.Flle
UIL TAGE 8.5606 FS

Fnter St

Fig. 2-6

» The top window serves for editing the file nama (incl. path name, if required). When selecting the
dialeg window, it is preassigned with the current file name of the selected menu item. The line
below indicates the currently used path (disk drive and directory, see also paragraph "Working
Directory”}.

» The "Files” window allows you to select an already available file. This window lists all files
contained in the current path of the file type provided as standard for this menu item. (The type of
file is identifiable by the three letters after the point. Different types of files are used for the
different tasks of a file (eg limit file, sweep list file etc.) to facilitate file management. For a list of all
types and their meanings, see Section 2.9.1, Loading and Storing).

» The "Directories” window allows the user to change the directory. It contains the subdirectories {if
any) of the current path. The directory name “...“ represents the higher-order directory with respect
to the current directory.

The Tab «-and Tab - keys can be used to switch between the above windows. |

Working Directory

Files can be summed up in & working directory for certain projects or instrument users (see Section
2.9.1, Loading and Storing). The path specified in the menu item WORKING DIRECTORY of the FILE
panel (eg C:\PROJECT1) precedes all file names used in the UPD at the time of loading or storing,
provided they do not begin with “\" oder “Drive:\”.

Example:

Entering the file name MEASS\WMYFILE.XYZ results in the path C:\PROJECTI\MEASS\MYFILE.XYZ, to use
the above example again.
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Selecting an already available file

-l
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ENTER

g

ENTER

8
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Change to the Directories window using the tab key in the open
dialog window.

Select the desired directory. Scrolling is possible as in a panel, also
with the heip of Page 1 (see Section 2.3.1, Paneis: Scroliing in the
Panei}.

The newly selected, current path is displayed, the window contents
are updated, *.xxx is entered as file name, where xxx stands for the
type of file provided as standard for the selected menu item.

Change to the Files window and select the desired file.

The selected file name is taken over into the input window where it
can stll be modified (see below “Entering a new file name”).
Entering an already available file name is to be preferred, in
particular when no keyboard is used as entering a completely new
name is then time-consuming.

Close the dialog window, storing or loading is effected with the
name stated in the input window. CANCEL closes the window
without any operation carried out, the old file name being retained.

2.36

E-4



Entering a new file name

- » Change to the uppermost window.
The file name to be entered must comply with the MS-DOS
@ conventions: a maximum of eight characters followed by a point

and the data type consisting of a maximum of three characters.

e The<> = ,;:.*?[] (} A + ! characters must not be used.

There are three ways of entering the file name:

# viathe front-panel keyboard

# with the help of the mouse {also with no external keyboard connected)
& using an external keyboard.

For entries without using an external keyboard, place the input cursor (A" character) on the position
where characters are to be entered using the - or « key. Press the mouse key or the SELECT key. A
selection window with all characters which can be entered will be displayed. Select a character {using
the mouse or -, e keys), which is then inserted into the file name at the cursor position whenever a
mouse key or the SELECT key 15 prassed. An entry at the first postion causes the former file name to be
automatically deleted. BACKSP is used to delete the character to the left of the input cursor. Close the
selection window using the ENTER key, by selecting <ok> in the selection window or by selecting
one of the three windows in the dialog window with the help of the mouse.

When using an external keyboard, editing is made directly in the input window, the above selection
window with the alphabet is not displayed. On power-up, the UPD checks whether an external
keyboard is connected. {Being not initialized when connected after power-up of the UPD, the key-
board does not function properly.)

The following can be entered in the input window (see also previous section “Working Directory”):

» File name without path specification: The path specified in the next line is used. Storing and
loading is initiated using ENTER.

» File names with wild cards (don't care characters * and ?). ENTER serves to display the respective
files in the FILES window, eg *.LUP is used to list all fites of this type. The search for file types other
than the standard files is thus possible.

» Oniy a path. The path and window contents are corraspondingly updated.

» File name incl. the compiete path specification. Storing and [oading is initiated using ENTER.
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2.3.2.6 Data Input or Output during Measurements
No internal or external sweep switched on

{External sweep: The parameter AUTO is not selected for menu item START COND of analyzer)

All entries are permissibie at any time. After having terminated an entry (ENTER), the present .
measurement or output is aborted, the newly selected parameters are set and the measurement or
output is restarted.

Note that with graphical display (eg continuous FFT, bargraph, histogram of intermoduiation
measurement), the graphics output is interrrupted when a selection window s opened, however the
measurement continues. After having closed the window, the graphics is restored, or, when display
parameters were changed, the graphics is deleted and built up again with the new settings {in the
case of continuous FFT, this is performed only at the end of the present FFT),

Internal or external sweep switched on

(External sweep: The parameter AUTC is not selected for menu item START COND of analyzer)

Any entry causes the sweep to be stopped (ie it is stopped after conclusion of the current sweep) and

then the action initiated by the activated key to be executed because modifications to parameters

during a sweep may affect the measurement, thus rendering the measurement results dispiayed on
. the screen guestionable.

Exceptions:

The foliowing keys can be activated or the following actions can be made without aborting a sweep:

& Entriesin the DISPLAY panel

& Display of any panel without varying parameters

Rotary knob {(enables a manual sweep, {see 2.5.4.2 Sweeps)

®

Softkeys of graphical display of results
® “LCD ON/OFF"

Changes in the GENERATOR, ANALYZER, FILTER or STATUS panels cause the internal instrument status
to be set to “measurement invalid” because the measurement results do not match the setting
parameters. The attempt to save or print these measurement results is prompted by an appropriate
warning {(see Section 2.9.1 “Loading and Storing” and Section 2.14 "Printing™). It is no longer possible
to comtinue the sweep using the CONT key, a restart with the START or SINGLE keyisrequired.

Modifications to parameters in the DISPLAY, FILE and OPTIONS panels do not affect the measurement
results; the internal instrument status is “measurement valid”. Entries are immediately processed.
{Exception: With continuous FFT, modifictions to the display parameters are considered only in the
next spectrum to be output). The measurement can be continued with the CONT key.

Note: See also 2.11 Starting and Stopping a Measurement.
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2.3.3 Display of Measured Values and Settling Process

The display windows for @ maximum of 6 measurement results are in the upper section of the screen
except for in full-screen mode.

To the right of the windows, there are status information on the current instrument state, see 2.3.4

Status Display.

The output of measurement resuits is stopped when windows are opened during operation.
Measurement resuits are never covered by any window.

Measured value display Status block
RMS Select input Peak Freguency
CHA -41.18 dav 1238 mV 1.234kHz
GEN-Statys see 2 3.4
ANL-Status "
SWh.Status
221108 G876V 1.234kHz
CH2 H Apri1 1992
Wed 20:44:50
Fig. 2-7
st column: Measurement results of the selected measurement functions ...
2nd column; Peak value display of input tevels ...
3rd column: Frequency and phase measurement resuits ...

... each for both channels at one time.

Display of measured values:

1.234V

Off

- . — -

- INPUT ?-
Press SHOW 110

1030.7500.02

Valid measurement resylt

Depending on the selected unit, the measurement results are shown in 3 1/;-, 4 1/,
or 5 1/;-digit display ie the decimal point jumps at the transition 2.999 <--> 3.00,
29.99 <--> 30.0, 299.9 <--> 300 etc. If a measured value happens to be in the
transition range, hysteresis prevents an unsteady display. The individual measure-
ment results are displayed as soon as they are available. The measurement rate
corresponds to that settable for the measurement function (see 2.6.5 Functions).

The measurement channel or function is OFF, for example,
input Peak = OFF

There is no measurement result related to the selected function available, eg,
there are no frequency measurement results during DC measurements.

The measurement result cannot be displayed because of an inappropriate input
signal.

A hint about how to eliminate the error appears when pressing the SHOW 1O key
(see 2.3.5).
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Settling Process
Why settling is necessary:

If a modification is made at the generator of the UPD and if the settling time of a test item is known, it
can be considered using the delay indication in the analyzer panel (cf. 2.6.4). Settling processes within
the UPD are automatically considered so that the user does not need to take these times into account.
The analyzer supplies settled, valid measurement resuiis.

If there is a test itern with an unknown transient response between the generator and the analyzer of
the UPD or if a test item is fed by an external generator, a transient response will usually be observed
at the measurement result after a change of the signal or a manipulation at the test item (in the case
of a high measurement rate compared to the settling time) until the display has stabilized. The
steadied readout is then accepted ta be valid.

The settling process in the UPD has the aim of imitating and automating this procedure. A measured
value is only output if it satisfies a certain accuracy the user can enter freely (maxima! deviation from
the settled final value, |ater the expression “tolerance” is used). The settiing process is preferably used
in cases where measurements are to be made at test items with an unknown or changing settling
time. The settling process can be combined with a delay so that an undesired signal characteristic can
be ignored before the settiing process begins as of the starting time of the measurement {change of
generator or of signal with external sweep). The settling process can also be used to steady the
readout by rejecting values which do not comply with the accuracy entered.

How the settling process is realized:

The value measured by the UPD is permanently compared with up to 5 measured values stored
immediately before. A measured value is only accepted as valid if it is within the tolerance limits
entered by the user with regard to the previous measured values. Otherwise it is rejected and included
in the series of comparison values for the next measured vaiue.

Where settling can be set:
The settling process ¢can be applied to:

- External sweep {START COND - FREQ CH1| FREQ CH2 | VOLT CH1} VOLT CH2)
- Frequency results {FREQ/PHASE > FREQ)

- Phase results {FREQ/PHASE - FREQ&PHASE)

- Function results for all functions except for FFT, POLARITY and WAVEFORM

(START COND - AUTO)

The settling process for the external sweep and the settiing process for the frequency, phase or
function measurement can be combined.

Exceptiomn;

Settling process in combination with external sweep with a change of the frequency as trigger
condition (setting START COND - FREQ CH1 ] FREQ CH2) cannot be combined with a settling of the
frequency results. Reason: There are already settled frequency results which do not have to be
weighted using a settling process againl

All settling settings can be activated in the ANALYZER pane! in the corresponding pane! sections
under menu item “Settling”.

The settling parameters:

The appropriate settling parameters are stored for every measurement function so that the settling
settings once selected and well tested are effective in a change of the function.
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Settling » EXPONENTIAL
sets a result comparison window with an exponential characteristic whose lock-in range is determined

by the setting "tolerance”. This setting is ideal for measurements on test items with a normal
exponentiai transient response and usually covers most applications {¢f. Fig. 2-7.1).

Settling » FLAT
sets a result comparison window with a fully flat characteristic (tolerance band) whose lock-in range is

determined by the setting "tolerance”. With a very smalf tolerance entered, this setting only supplies
a measurement result if the test item has quasi completely settled. Due to this stricter settling
condition, the time until a valid measured value is recognized is usually longer than with the

EXPONENTIAL setting (cf. Fig. 2-7.1).

Settling » AVERAGE
causes an arithmetic averaging for the number of measured values set in samples. After a restart of

the measurement by pressing the Single key at the UPD or a parameter entry which must result in a
restart of the measurement such as modifications of the generator signal or of the settling parameters
themselves, the average is only output when the number of measurements set by means of "samples”
has been made. If the memory is full of measurement results, the most previous result is dismissed and
the average output with every new result. In this phase, an abrupt change of the signal results in a
¢reeping change of the average {low-pass properties}.

Tolerance:
The tolerance vaiue denotes the maximally permissible deviation fram the previous measured value a

settled measured value may have in order to be classed as valid by the tiPD. The value of the maximally
permissible deviation of the current measured value compared to the 2nd/3rdf4th and 5th last
measured value is determined by the EXPONENTIAL | FLAT setting.

18 %
(B o
AT \ ] i 12%
',_ 10%
‘-__ 8%
il 8%
4%
e S s s p—
/} + 2%
: S 4%
55 Tguwae {08
/ -8 %
7 -10 %
i -14 %
: -16 %
Samples ———sem=
5th last 4th last 3thiast  2thlast Last Current
measured measurad measured measured measursd measurad

value value value value valua vaiue

Fig. 2-7.1  Tolerance characteristic
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4, e.g, samples = 6 is selected, the iatest measured value at a time is compared with the 5 previous
measured values. If for the tolerance = 1% {or 0.086 dB) has been entered, this means that the current
measured value must be identical to

-the previous result to an accuracy of 1% {or 20.086dR)

-the 2nd previous result to an accuracy of £2% (or 2 0.172dB)

- the 3rd previous result to an accuracy of 4% (or £ 0.340dB)

- the 4th previous resuit to an accuracy of +8% (or + 0.668 dB)

- the 5th previous resuit to an accuracy of £ 16% (or £ 1.289dB).

H the current measured value is 1 V in a level measurement, e.g., the previous measured values must
be in the following range to have the value accepted as being valid:

-the previousresuitbetween 0.9%and 1.01V

-the 2nd previous result between 0,98 and 1.02 V

- the 3rd previous result between 0.96 and 1.04 V

-the 4th previous resuit between 0.92 and 1.08 V

-the 5th previous resuit between 0.B4and 1,16V

When for the tolerance = 0.1 dB has been entered, this means that the current measured value must
be identical to

- the previous result to an accuracy of #0.1dE

- the 2nd previous resuit to an accuracy of £0.2dB

-the 3rd previous result to an accuracy of $0.4d8

- the 4th previous result to an accuracy of +0.8dB

- the Sth previous result to an accuracy of £ 1.6 dB.

Resolution:

With very small measured values, especiatly at the lower measurement limit of the UPD, or in the case
of signals with superimposed noise, a relatively large measuring error is felt so that the measured
vaiue often is no longer within the exponential tolerance characteristic. in this case, 2 minimum value
of the result resoiution is considered, the "resolution” value, which serves as the starting value for an
exponential resoiution characteristic and which has exactly the same curve (EXPONENTIAL or FLAT) as
the exponential tolerance characteristic.

Avalue outside the exponential tolerance characteristic which has been caused by superimposed noise
is Not expressive with regard to the transient response of the test item. If the measured value satisfies
the resoiution entered by the user, however, itis accepted as being valid nevertheless.

If, e.g., the current measured value is not within the tolerance limit required compared to the 4th last
result, the amount of the difference between the current measured value and the 4th last value is
found and compared to the resolution value no. 4. If this difference vaiue is better than the resolution
vaiue, the measurement result is considered to be valid.
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Example by means of the followwing panel setting:

Seftling EXPONENTIAL

Samples 5 .
Tolerance 1.0% Tolerance characteristic
Resolution 0.5 mV SampieNo. 8y e " “ 88

16 %

| n
WoWA
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i
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4t lang
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Fig. 2-7.2 Connection between tolerance and resolution

The EXPONENTIAL curves are always calculated to the basis 2. The sampling points of the exponential
tolerance characteristic, e.g. starting from tolerance 1%, are calculated to: 1%, 2%, 4% and 8%. The
sampling points of the resolution curve, e.g. starting from a resolution of 0.5 mV, are calculated to: 0.5
mV, 1 mV, 2 mV and 4 mV. The offset of the current measured value compared to the 3rd last
measured value is -7.91% and is therefore not within the desired tolerance. When the amount of the
difference between the current measured value (24 mV) and the 3rd last measured value (22.1 mV) is
smalier than ar equal to the resolution value [S2] (2 mV), the current measured value is accepted as

being valid neverthetess.

[24mV-22.1mV] = 1.9mv _
Since 1.9 mV < 2mV, the current measured value is valid.
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Timeout:

Timeout denotes the time which may elapse from the start of a measuremnent until the settling
mechanism has recognized & settled measurement resuit. If the measured vaiue does not stabilize
within this time, the measuring loop is aborted and the note "input - Press SHOW /0" output instead
of a measured value. During & sweep with a graphical curve display, a gap indicates that a value is
missing. In the case of settling with an external sweep (cf. next paragraph) a timeout is not considered.
If option Highspeed {(UPD-B3) is fitted, the timeout period begins simultaneousiy for both channels
after "delay” has eiapsed. If option Highspeed is not fitted, channeis Ch1 and Ch2 are measured
sequentially and the timeout period reset with every change of the channel after "delay” has elapsed.

Settling process with external sweep:

For better understanding the following explanations, please read menu items
- "MinvOoLT”

- “Start"

- "Stop”

- "Variation"

inSection 2.6 .4, Ways of Starting the Analyzer, Ext. Sweep

When the external sweep (START COND - FREQ CH1 | FREQ CH2 I VOLT CH1 | VOLT CH2) is used
together with the settling process, the following measurement procedure resuits:

1. Check whether a level of at least the value indicated in "Min VOLT"is present
atthe measurement input. (Only true of an external sweep with triggering
on frequency changes (START COND = FREQ CH1 | FREQ CH2)

No: Execute step 1.

2. Wait for the stabilization of the frequency with setting
START COND - FREQ CH1 | FREQ CH2,
the stabilization of the level with setti ng
START COND - VOLT CH1 | VOLT CH2
by means of the settling process.

3. Check whether the level or the frequency are in the range
indicated by "Start" and "Stop".
No: Execute step 1.
Yes:- Wait the time indicated under defay to permit a test item to settle,
- Execute function measurement (possibly including function settling)
- Proceed function result to the display

4. Check whether a change in level or frequency by at least the value
indicated in "Variation" has occurred.
Ne:  Execute step 4
Yes: Execute step 1
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Note on the delay:

A delay with an external sweep with settling process is useful when measurement is carried sut on test
itemns showing a slow transient response of the level due to a change in frequency (e.g. hearing aids
with sound-level limiter or compander/expander circuits with fast level rise times and siow decay
times). A frequency change has to be set as a trigger condition (START COND = FREQ CH! | FREQ €H2).
If the settling mechanism supplies quickly steadied values for the frequency results but the levei is far
from having stabilized, the lapse of the level settling time can be waited for using deiay.

Examnple by means of the folllowing level setting:

External sweep with settling process
Example:

Rasu!t

Exiarngi rigger event:
Change of e freguency
by at least 10 %.
Approprisie panl seting:
COND  FREQ-CH1
100.00 ms
Vol 0 mv
B 1000.0 He
Stop 10000 tHx
Variation 10" %
Sattitng EXPONENTIAL
Bampica 4
Tolsrarce %
Pamoiution C.01 Hz

Fig. 2-7.3 External sweep with settling process

Optimizing the settling parameters:

In order to obtain maximal measurement rates in connection with the settling mechanism, the DELAY
time under START COND - AUTO (cf. 2.6.4) is to be observed. This is the time elapsing from the
setting of the generator until the restart of a measurement (and thus the start of the settling process)
(cf. 2.6.4) in order to take into account possible dead times of a test item. The UPD automatically
considers the settling time of the generator and the analyzer. If the value 0.0 s is entered for DELAY,
no additional delay is effective and a maximum measurement rate is achieved.

As the settling process in the UPD can be used for individual measurements, the suitable settling
parameters can be easily determined by observing the measurement results and by trying.

Determination of suitable settling parameters
Delay value if the UPD generator is used
Measurement using Timetick (START COND - TIME) and graphical display. After a generator

maodification, determine the time until the sudden signal change.
Delay time = {number of measured values- 1) * timetick spacing.
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Delay value with external sweep .

In the case of unknown signals, short dead times of the test item up to approx. 100 ms can be
determined using function WAVEFORM, for longer dead times we recommend to use a storage
oscilloscope. if test bands, test CDs etc. are used, possible manufacturer's instructions ¢an be used.
Trying delay values for the external sweep is usually not successful since settied measured values might
occur, but possibly at an undesired point of time.

Sample value
A high value makes high demands on the transient response of the test item. No general statements
possible.

Tolerance value

Select bar display untif the min/max values are within the desired limits. A tolerance indication of 1%
is suitable for most AF applications. In the case of noisy test bands with considerable level fluctuations,
€.g., the tolerance value must not be selected too small as otherwise settied measured values would
never be obtained. Tolerance vaiues of approx. 5% with 3 sampies can be usefui.

Resolution value

Observe value displayed. The resolution value should always remain near the UPD resolution. If, eg,
the level resuit fluctuates by 2 mV, a value which is approx. 5 times higher, i.e. 10 mV, would be
suitable as resolution value.

Caution!
Two high a resolution vaiue would permanently signal settled measured values aithough the
tolerance conditions would permanently be vioiated.

The longest time the UPD takes to measure the test item can be determined by experimenting. If this
time is slightly increased, it can be used as timeout period and guarantees a maximal rate of the test
run in the case of timeout being exceeded.

If noisy signals are weighted via the settling process, a steadied readout can be achieved by suitably
setting “tolerance”. However, the measurement rate decreases as possibly very many measured values
have to be rejected until the settling condition is satisfied. The settling process offers the possibility of
averaging (¢f. AVERAGE).
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2.3.4  Status Display

The status information is always displayed in the top right section of the screen and contains
information on the current status of the generator, analyzer and sweep system as well as date and
time,

Exception: in full-screen mode (see 2.10.9 Switching between Full-screen and Part-screen Mode), date
and time are dispiayed right-fiush in the operator guidance line.

Status display GEN Status

GEN OFF: Both generator channels are off.

GEN RUNNING: Generator outputs signal.

GENBUSY: Generator-DSP is temporarily processing the waveform.

GEN HALTED: No generator output signal because of the setting not yet concluded or
invalid.

GEN OVERRUN: The sample rate applied to the external input (see 2.5 3) is too high for the

selected digital generator.
Remedy:® Select alower external sample rate.
Recall the function.
& Select a faster digital generator

Status display ANL Status

ANLWAITFORTRIG: The analyzer waits for the trigger condition set under START COND (see 2.6.4).

ANLT:; fZZ? i

Separate status information for analyzer channels 1] 2:
OFF: Channet OFF, no status messages
OVER: QOverranges may occur when
# ameasurement range has been fixed using FIX (see 2.6.2 Range)
& asignal with a level featuring a crest factor > 2 is applied to the
range limit
% aDC portion is superposed on the signal with a lower
range limitof 2 Hz
¢ DCcontrolis applied to the input configuration BAL.
UNDR:  Unterranges may occur when a measurement range has been fixed
using FIX or LOWER {see 2.6.2 Range)
RANG:  Ranging. No measurements possibie!
SNGL: Single measurement running
CONT:  Continuous measurement running see 2.11 Starting and
TERM:  Single measurement terminated Stopping a Measurement
STOP: Measurement stopped _
CAL: Cyclic internal DC offset calibration of A/D converter in the analog
analyzers or DC offset calibration of input levels in measurement
function DC. Calibration, see 2.15.6
ORUN:  Thesample rate applied to the external input {(see 2.6.3} is too high
for the selected digital instrument,
Remedy: @ Selectalower external sample rate
Recali the function.
® Select a faster digital instrument

1030.7500.02 247 E-4



Status display SWP Status after modifications to the settings

SWP OFF: No sweep
SWP INVALID: Sweep invalid because not yet started —l
SWP TERMINATED: Single sweep terminated
SWP STOPPED: Sweep was stopped and see 2.11 Starting and
can be continued Stopping a Measurement
SWP CONT RUNNING: Continuous sweep running
SWP SNGL RUNNING: Single sweep running J

SWP MANU RUNNING: Manual sweep running

SWP UNDERRANGE:  On account of an underrange, valid, yetinaccurate measured values
occurred during a sweep.

Other status displays:

In the section where date and time is displayed, the followi ng status messages are displayed. Data and
time are displayed again when the cause for the error has been removed.

PRINTERNQT & Afterthe H COPY key hasbeen pressed, the UPD recognizes that no printer is
READY connected.

& The connection to the printer has been interrupted while files or lists (see 2.14.1
and 2.14.2) are being printed.

CONVERTING  The setup of a previous UPD program version is being converted to be loadable by
SETUP the iatest UPD program version.

WAIT FOR CAL: The analyzer requires an offset calibration. Itis currently not feasible because cyclic
ANA OFFSET  DC-offset calibration has been switched off (see 2.15.6) or, due to a running sweep,
has been disabled. The UPD is measuring without being calibrated.

The operator guidance line shows the following status message:
DUMP SCREEN TO TEMPORARY FILE Pressing the H COPY key causes the screen contents to be

copied to a temporary file. While this status message is
being displayed, operation of the UPD is not possible.
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2.3.5  Error Messages

All error messages in manual mode are displayed in a window in the center of the screen until ENTER s
pressed.

The error message contains a hint about its recovery, if possible,
Error messages in measurement mode
In measurement mode, error messages may occur on account of inappropriate input signals or

settings, thus disabling the display of measured values. Instead, the following hint is displayed in the
window:

- INPUT? -
Press SHOW /O

Fulfilling this request by pressing the SHOW #Q key on the UPD front panel {or ALT + | on the
keyboard) sets a graphics to show the currently active inputs/outputs (see 2.12) and a text giving
information about why the display of measured values is not possible. If there are more than one
message, the messages can be called one after the other by repeatedly pressing the SHOW O key.
Messages issued mare than 30 seconds ago are not displayed.
The UPD front-panel graphics is removed and the measurement mode is entered again when

® all messages have been read out and the SHOW I/0 key is pressed again.

® CANCEL or ESCis pressed.

Fatal errors with error messages

Just in case an internal software error making it impossible for the UPD program to run should occur,
which is never to happen, the DOS operating system is branched to. The following error message will
be displayed.

"Save setup to CAUPDSETUP\UPD.SET and Exit to DOS!"

"Internal Error No. xxx -- press any key!" where xxx is the error number.

Before returning to the DOS operating system, the current setup and a fault diagnostics buffer
including the error number xxx is stored from the battery-backed RAM of the UPD to the hard disk
under the name CAUPD\SETUP\UPD.SET.

You can facilitate troubleshooting for the R&S service personnel by including the UPD.SET file,
To this end, connect a keyboard to the UPD (see 2.16 Connecting External Devices), insert a 3 1/, *-disk

into the disk drive and enter the DOS command:
COPY C:\UPDASETUP\UPD.SET A:

When the UPD is put into operation again after a fatal error, the power-up picture includes the hint

"Errorin prev. runi CANCEL » default setting, ENTER —» previous setting”
offering you the following possibitities

®  CANCEL: .. bootingthe UPD with its default setting
# ENTER: ... booting the UPD with the previous setting which might be faulty.
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Fatal errors without error message

In the case of a fatal error without errror message, the UPD was no longer capable of storing the
information which provides the above selection box when the UPD is put into operation again.
Analogous 1o the above selection box, you can select between two ways of starting the UPD.

Booting the UPD with the setup most recently stored in the CMOS-RAM

This setup may be correct despite the faulty response of the UPD. To avoid having to re-enter the
settings most recently input, try to start the UPD with this setup.
® Switch power switch off and on (no further action necessary).

In case the above attempt fails,

boot the UPD

UPD d -«  -r -bd<n> <ENTEROr -«=—oI >
-sa:mysetup.set  -m ~bp<n>

L

-bd<n> Size of data memory for automatic control of
the UPD using R&5-Basic, ¢f. 3.6.5.1 "UPD/Basic
memory management”

-bp<n> Size of program memory for the automatic
control of the UPD using R&5-Basic, ¢f. 3.6.5.1
*UPD/Basic memory management”

This setting is recommended for remote control!

When starting the UPD, error messages need not be
acknowledged by the press of a key,

If messages requiring a decision by the user by pressing
the CANCEL or ENTER key occur, the UPD isstarted with a
useful setting.

-¢;  LCD and ext. monitor in colour mode
-m: LCD and ext. monitor in monochrome mode
«iz  Only LCD in monochrome mode

-d: Setup “DEFAULT.SET” in the directory
c:\updisetup supplied together with the UPD is
loaded.

-s:  The UPD is started with the setup indicated without
aspace after-s,

The file name should be combined with a path
name, e.g.:

-sa:\setup\mysetup.set or
-sci\updiuserimysetup.set

{The name mysetup.set only serves as an example
here).

The parameters can be specified in any number or order, however must be separated by at least one
space.
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2.3.6  Help Function

Calling the HELP function:

Help

@ UPD front panel
Sy

' External keyboard

A HELP information can be calied for any input field in the panels (context-sensitive). It is displayed in
a window in the center of the screen. Depending on the size of the HELP information, waiting times of
several seconds may occasionally occur, which is indicated by the note

Justa moment please!

If the HELP information extends the range provided in the window, paging is possible by way of the
Page T and Page ¢ keys. A scroll bar at the right margin of the window indicates the position of the
visible text section with respect to the complete HELP information. Highlighted fieids within the HELP
information serve as crossreferences for a more detailed description. Crossreference information is
selected using the T, 4, -, & keys and displayed using SELECT. The HELP window is used and scrolled
in the same way as is a panei (see 2.3.1 Panels).

Requesting a HELP information stops the output of graphics.
Measurement results can still be output.
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2.4 Units

There are two types of units available in the UPD:

& Units for the output of measurement results:
Select a display unit for every measurement function in the ANALYZER panel. The measurement
result will be displayed with this unit in the measured value window (see 2.3.3 Display of
Measured Values).

¢ Units for the input of values via all 6 panels (eg reference values, frequencies, level etc.). The units

are selected using the units softkey line.

Units for analog level measurement results:
Functions: RMS & S/N, RMS Sefect, PEAK, QPEAK, DC and input Peak display.

Basic unit: Volt (V[V])

Table 2-2
Value in IECIEEE-bus notation Conversion formula
% v viv]
dBv DRV 20" g {Vivi)
dBu DBU 20 * Ig (ViV]/0.7745967
dBm DM 10 * g (VIVI2* 1000/R ;)
W w - VIV Ragy
A%V CPCTV (VIViVage- 117100
AV bV VIVI-Vigs
VAT VIVR VIVIVgee
VAT PCTYNR 100 * VIVIN g«
A%W DPCTW {VIVIRagr)-Prer) * 100)/P a5
AW DwW (VIVIZRage) - Paes
b PIPR (VIVI/Rpee WP
%P/Pr BCTPIPR VIVIZRag/Page * 100
dB DBER 20 * 1g (VIVINVaer)
Ragr = Vaive of reference impedance from ANALYZER panel
Vagr = Reference value from ANALYZER panel of functions RMS & $/N, RMS-Select, PEAK, QPEAK, DC or input Peak
measyrement
Page = VegetRaps

1030.7500.02

2.52




-

Units for digital level measurement results:

Functions: RMS & 5/N, RMS-Select, PEAK, QPEAK and input Peak display.

Basic unit: Full Scale V[FS] 0 ... 1

Table 2-3
Value in IECAEEE bus notation Conversion formuta
FS Fs Viesy

%FS PCTFS Visg) 100
d8FS D8FS 2019 (Vg

FHex '} HEX V{FS§ * 65538
A% DPCT {Vjr5Vage-1) * 100
dar D8R 20 by (Viee/Vpge)

")

The full-scale value measured at the digital interface as the result of a digital analyzer function is displayed as a $-digit
hexadecimal number (6 digits = 24 bit = 23 bit mantissa + 1sign bit} in the measured vaiue window, for example;

Level measurement result in hex

Table 2- 33
FS value Hex display
1.0 TFFFFF Hex
g9 733333 Hex
03 460000 Hex
0.0001 060347 Hex
0.8 0G0000 Hex
-G.0001 FFFCBY Hex
0.5 COQ000 Mex
0.9 8CCCCD Hex
-1.6 800000 Hex

All digital analyzer functions provide FS values in the range from 0 to 1. The peak measurement
functions PEAK & S/N and Q-PK & S/N may provide FS values < 0 or > 1, irrespective of the PEAK mode
selected. All values < -1and >1 are displayed as 80000 Hex and 7FFFFF Hex, respectively.

£S values > 1 may occur

] with the function PEAK & $/N together with Meas Mode PK +, when applying a square signal,
Being band-limited, overshoots at the edges (Gibb's phenomenon) occur, which, with peak
evaluation, are included as part of the measurement result.

® with the measurement function PEAK & S/N together with Meas Mode PK to PX or PKabs.

FS values < 0 may occur
L with the function PEAK & 5/N together with Meas Mode PK-,

VRE;; = Reference value from the ANALYZER panel of functions RMS & S/N,
RMS Select, PEAK, QPEAK or Input Peak measurement,
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Units for analog and digital interference level measurement results:

Functions: THD, THD « N/SINAD, MOD DIST, DIM, DFD
Basic unit: % (re[%])

Table 2-4
Value in IECAEEE bus notation Conversion formula
% PLT rel{ %}
g8 DB 20 * ig (rel{%] /100)

Unit for analog and digital S/N measurement results:
Functions: RMS, PEAK, QPEAK with $/N measurement on

Table 2-5
Value in IECAEEE bus notation Conversion formula
d8 DB 20 * 1g{S/N)
5: Measured level with generator on
N: Measured level with generator off

Units for analog and digital frequency measurement results:
Basic unit: Mz (F[Mz])

Tabie 2-6
Value in IECAEEE bus notation Conversion formula

Mz HZ Flegt
Az DHZ FirerFrge

A%Hz DPCTHZ 100 * (Fyg) - FresWFags

Tact* TOCT g (FroyFaes) - 9.96578
Oct oCT Ig {Fjusz/Fres 0.30103
Dec pEC 18 {F sy Frep
ittr FIFR Fluer e

*} Toct = Third Octave

Frer = Reference parameter from ANALYZER panel of frequency measurement
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Units for analog phase measurement results:

Basic unit: degree (P{°]}

Table 2-7

Dger = Reference parameter from ANALYZER panel of phase measurement

Value in IECIEEE-bus notation Conversion formula
N DEG Pl
RAD RAD P{°} * (PH/180)
a° DDEG Py - Dagr
ARAD DRAD {P1°} - Dagp) * (PV180);

Unit for analog and digital wow & flutter measurement results:

Basic unit: % (rell%e )

Table 2-8
Value in {EC/NEEE-bus notation Conversion formula
% PCT rel{%]

Units for the entry of values in the panels (softkeys) or via IEC bus:
To simplify the matter

® theinputvalues are designated only by the unit in the following conversion formulae.
Example: “dBu" actually means "value in d8u”.
® theconversionsintoy, m, k, M have been left out.

Absolute analog level units {without reference)

Conversion formulae {ECAEEE bus notation
Vpp = depending on the generator function (see 2.5.4 for respective signal function) VPP
dBu = 20 g {(V/0,7746) Vo= 0.7746 «» 10 @820 DEY
dBV = 20 =ig (V) Vo= 1((dBvi2D) oBv
dBm = 10 «1g (V2 » 1000/Reg;) V = V1068010« Ree /1000 Dam
W= ViR V= VW R W
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Relative analog level units (with reference)

Conversion formulae

{EC/IEEE bus notation

AV« V-Upgse

VAT B Vilpgs

PIPT = VU,
dBr = 20 * Ig (V/gge}

Vion = V/Burstampl|v]

A%V = (V/Uppe-1)+ 100

YV = Vidge * 100
AW = (V2. Uge 2Ry,
BYUW = (V2 Upgp?) * 100/Upes?

YoPPr = V3Uge 2 » 100

%on = 100 + V/Burstamp[V]
dBon= 20« ig (WBurstamp{V])

Vo= AV 4 Uner

V= Ugge v {1+ A%VA00)
Vo= VIV, + Upgr

V = VAT * Uges 100

Vs Vi{dWe Rpge) + Ugps?

Vo= Vlnged # (A%WI00 + 1)
Vo= VIPIPr v Upgp /100

Vo JOBI20 e Ypp,

V = V/on « Burstamplv]

%on = BurstampiVv}/100
= 10 #8onI0 « Burstamply]

< <
toh

DV
DPCTY
VIVR

PCTVAVR
bw
DPCTW
PIPR
PCTP/PR

VANON
PCTON
DAON

Absolute digital level units {(without reference)

Conversion formulae

IECAEEE bus notation

%FS = 100 « £§
dBFS = 20 = Ig (FS)

BtFS= -3.322 » Ig (FS)

FS = 10-{BtF5/3.322)

FS = %5F5/106
FS = 10 (@BFS/20)

%

FSBIT
PCTFS
DBFS

Relative digital level units (with reference)

Conversion formulae HECAEEE bus notation
d8r = 20 * Ig (F$/Ungp) FS w 10 (8020 % [y DBR
Yeon = 100 » V/Burstamp(Fs] FS = %on « BurstamplFS}/100 PCTON
dBon = 20 = Ig (FS/BurstamplFs]} ES = 10 (@BoniZ20) & BurstamplFs) DBON
Absolute time units
Conversion formulae IEC/tEEE bus notation
cye = s+ Signalfrequenz s = cyc/Signaifrequenz cyC

Absolute frequency units

Conversion formuiae

IECAEEE bus notation

Hz

HZ
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Relative frequency units (with reference)

Conversion formulae

IEC/AEEE bus notation

AHZ = Hz-Fpge Hz = ANz + Frgr DHZ
Hir= Ha/Fage Mz = fifrefoo F/ER
A%HZ = 100 * {HZ-Fage)Faer Hz = A%HZ * Foee/100 + Fagp DPCTHZ
Toct*) = Ig {Hz/Fag) » 396578 Hz = 2ot e Frpp TOLT
Oct = lg{Hz/Fpye) » 332193 Mz = 200t afy., ocr
Dec = lg{H2/Fag} Hz = 100ed » Fpe, DEC
*}Tocet = Third Octave
Absolute phase units
Conversion formulae {EC/IEEE bus notation

rad = °* {Py180)

O

rad + (180/P1)

RAD

Absolute resistance units

Conversion formulae

IEC/EEE bus notation

QM

)

Legend: .

ES: Abbreviation far Full Scale = ratiod..1

UREF: tevel reference valuein VorFs = *}

RREF: "Refimped” parameter from ANALYZER panel

FREE: Freguency reference vaive in Mz

Burstamp: High level of generator burstsignai, see 2.5.4.5, BURST

Signat frequency:

1030.7500.02

Frequenty of generator burst signal or
pulse signal, see 2.5.45 BURST, 2.5.4.6 SINEZBURST
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2.5 (Generators (GENERATOR Panel)

The GENERATOR panel is activated by means of the GEN key (UPD front panel) or the key combination
"ALT G" {external keyboard). The panel is always displayed on the left side of the screen and consists
of two segments: configuration and function.

GENERATOR
GENERATOR DIC 48 kHz Select the analog or digital instrument,
CHANNEL(S) CH1 .
) Configuration segment for setting the outputs.
{output connectors, channel select, output impedance / sample
frequency, oversampling factor, etc.)
see 2.5.3 Configuration of the Digital Generators
: see 2.5.2 Configuration of the Analog Generators
FUNKTION SINE
' Functions (waveforms) of the Generator, see 2.5.4

When changing the function (generator signal)

® the current function is stored to the hard disk;

& the desired function is loaded from the hard disk, initialized and, if possible, started.
When changing the generator {eg DiG48 instead of ANLG25)

® the current generator with all settings and functions is stored to the hard disk;
¢ the desired generator with the currently active function is loaded from the hard disk, initialized
and, if possible, started.

2.5.1 Selecting the Generator

The GENERATOR panel contains the settings for 2 analog and 3
digital generators. The instruments differ from each other in their
frequency ranges and the possible functions (waveforms).

ANLG 25kHz Two-channel analog generator 2 (10) Hz to 25 kHz

ANLG 110kHz Two-channel analog generator 2 (10) Hz to 110 kHz

DIG 4BkHz Two-channel digital generator 2 Hz to 21.75 kHz

DIG 192kHz Two-channei digital generator 2 Hz to 87 kHz

DIG 768kHz Single-channe! digital generator 2 Hz to 348 kHz
—

The standard universal generator can be supplemented by the Low-distortion Generator option (UPD-
B1) for sinewave generation in the analog ranges. The option has the lower frequency limit of 10 Hz,
The LOW DIST GEN can be used for sinewave signals (SINE) and for two-tone signals {(DFD, DIM, MOD
DIST).

Advantages:

@ Low distortion {SINE)

® Enhanced signal quality for intermodulation signals (DFD, MOD DIST);

# Enables signal generation for analog dynamic intermodulation measurements DV,
(without Low-dist. Gen. possible in the digital range only).
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The generator you select affects the following features in the instrument (apart from analog / digital
switchover):

» maximum clock rate of generator in the digital range; with a fixed sampie frequency {32 kiz, 441
kHz or 48 kMHz), different oversampling factors are thus passible.

single-channel / two-channel mode (see above)

functions that can be generated (see Table 2-10}

frequency resolution

lengths of intervals with burst signals {see 2.5.4.5 SINE BURST and 2.5.4.6 SINEZ BURST)

w v v v

Frequency ranges of digital generator instruments:

The maximum generator output frequency is given by:

fmax = sample frequency X oversampling factor ¥ 29/64

Set the sample frequency and oversampiing factor in the configuration segment of the GENERATOR
panel using the menu items Sampie-Frq and Qversamp, respectively,

Depending on the digital instrument selected, the following oversampiing factors or external ciock
rates can be selected in the GENERATOR panel.

Table 2-9 Possile oversampiing factors

Instrument Oversampling factors - Max. external clock rates Multiplex possible
DIG 48 kHz: 1 48 kHz yes
DIG 192 kMz: 1.2.4 192 kHz yes
DiG 768 kMz: 1,2,4,8,16 768 kHz no

No oversampling factor can be selected for a sample frequency applied externally (see Section 2.5.3
Configuration of the Digital Generators).

Clock rates of digital GENERATOR instruments in single-channel mode and muftiplex mode:

The internal clock rate is given by

f,» = sample frequency x oversampling factor

External clock rate (per channel)

[ybex = Sample frequency
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Table 2-10 Availability of the generator functions depending on the generator selected

Analog Digital
Function/Generator
25 kHz 110 kHz 48 kHz 192 kHz 768 kHz

SINE yes | yes yes yes yes
MIULTISINE yes yes yes yes yes
SINE BURST yes yes yes yes yes
SINEZ BURST yes yes yes yes yes
SQUARE yes no yes yes yes
MOD DIST yes yes yes yes yes
DFD yes yes yes yes yes
Din only with UPD-B1 no yes yes no
RANDOM yes yes yes yes yes
ARBITRARY yes yes yes yes yes
POLARITY yes ne yes no no
Fa yes no yes no no

There are 3 states the active generator {visible in the panel) can assume (see Status Display,
Section 2.3.4):

@ RUNNING: Setfunction (generator signal) is output via the specified interface.
& BUSY: Generator output signal is calculated.
& MALTED: Generator is halted; the cutputs are terminated.

RUNNING, ie 2 signal is constantly output, is the normal status of the generator. It is automaticaily
restarted after having (re)set the generator.

The generator can be manually restarted at all times by recalling the generator or the function (open
the respective selection window and confirm using ENTER).

The setting of some signals (eg specific noise signals) involves a lot of computations. During this time,
the generator does not produce any signal and is in the BUSY state. After having successfully
concluded the computations, the generator automatically re-enters the RUNNING state. To allow you
to perform further settings without having to wait for the computations to be concluded, the
generator automatically enters the HALTED state at the press of a key. The calculation is continued {~
"BUSY") when the next setting is concluded.

Other reasons for haiting the generator (HALTED):

® Faulty setting (eg wrong file name).
Remedy: eliminate the cause of error; restart, if required.

® Applying a too high external frequency (generator is "overrun®).
Remedy: reduce the clock frequency and restart.
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2.5.2 Configuration of the Analog Generators

The generator can be used as balanced or unbalanced source with one or two output channels,
Various internal resistors are selectable - there is even the possibility of fitting an additional resistor in

each output.

The complete generator is designed to be floating to frame potential. The banana jack piug GEN COM
is connected to generator ground.

The below overview of possible sattings is foilowed by substitute circuit diagrams showing the three
different output circuits {unbalanced signat, balanced signal, or common-mode test signal).

| Cramneitg

OFF

COMTST

1030.7500.02

The deactivated channel is internally terminated with the set internai
impedance. Crosstalk attenuation does not depend on the internal
impedance set.

both channels off

channel 1 on, ¢channel 2 off

channel 2 on, channel 1 off

identical signal on both channels

channel 2 inverted against channel 1

With the use of BNC connectors, the XLR conneactors are deactivated

with high impedance and vice versa.

unbalanced signal BNC connector{(s}

balanced signal XLR connector(s)

common-mode test signal  XLR connector(s)
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~ impedance :

50
150

LUSER DEF

or

- .:ifr'npgd-a'ps:e

10Q
300
200 Q
600 O

USER DEF

GROUND

| Ref \mh B

1030.7500.02

With Output UNBAL selected

With Output BAL or Output COMTST selected

Fioating generator ground

Generator ground connected to frame

Limit value for input of output voltage prevents the inadvertent
entry of too high voltage values.

Reference value for the relative frequency units.

A change of the reference frequency causes all reference-related
frequency inputs to be recomputed.

The absolute frequency of the generator signal is retained.

Reference value for the relative voltage units.

A change of the reference level causes ali reference-related voltage
inputs to be recomputed.

The absolute voltage of the generator signal is retained.
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2.5.21 Unbalanced Output (Output UNBAL)

The output signal is applied between internal and externat conductor of the BNC female connector.
The external conductors of both BNC female conneciors are connected to generator ground GEN
Com.

R,

 Sama |
— H,
BNC female connector
U
T —— LO
-L GENCOM
7-|7-7 o

Fig. 2-8
Depending on the channel and impedance, the following output circuits are possible
{capacitances are omitted):

Channel(s) R
tor2 W, U

58,159, or
u USER DEF {only>15 ()

U Chan 1

Channel(s) s s

2 =1 | N SQor1s5Q
U Chan2

AR
150 U Chan

AR USER DEF
UI u Chan 2

Fig. 2-9 Unbalanced output
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5/15 0

Channel(s) —c
2 = 1 (B— U
Ul
Ul
5150
| — -
| S—
150 AR
e | ey |
| S| e J
|4
+—i
Ul (~
|©
15Q AR
e | o
| S | S

Fig. 2-10 Unbalanced output

2.5.2.2 Balanced Output (Output BAL)

Chan1

Chaen 2

U

5Qor159

Chan

USER DEF

Chan2

The output signal is applied between contacts 2 and 3 of the XLR female connector. The source

impedance is presented by two egual resistors, one in each signal line.

GENCOM “

Fig. 2-11  Balanced output
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Depending on channel and impedance, the following output circuits are obtained.
{(Capacitances are not inciuded in the figure):

Channel(s)
1or2 LR
| PP | o
U
y 100,300
U 200 82, 600 0}
USER DEE {only >30 Q)
YU
| Yy R ¥
| — s
| S
5/15 0
{ 2
Channel {s) —
2 =1 iu Chan 1
3 10Q0r300
2
U Chan2
515 &
| S e
| S 3
150 AR
™ I
1 U Chani
AR
3 200 QAR = B5 Q)
AR 606 QAR = 285 8)
2 USER DEF
1 U Chan 2
150 AR
{1 {33
Channel(s) With channel 2, pins 2 and 3 of the XLR female connector are
2 = -1 exchanged. The signal of channel 2 isinverted compared to channel 1,

otherwise as with channel(s) 2 = 1

Fig. 2-12 Balanced output
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2.5.2.3 Balanced Output with Common-mode Test Signal (Qutput COMTST)

The same output signal 1s applied to contacts 2 and 3 of the XLR female connector. The reference is the
generator ground GEN COM. The source impedance is made up of 2 equal resistors, one in each signal
line. This configuration of the generator cutput is suitable for testing the common-mode rejection of
balanced devices under test.

1;),RE
2

R, 100 pF

I H XLR female
\ R, I 100 pF connector
3

-[_ GEN COM
;z 3nF

Fig. 2-13 Output with common-mode signal

Depending on the channel and impedance, the following output circuits are obtained
{capacitances are omitted):

The common source resistance R, is:
5QwithR, = 10Q

15 Q with R; =30 Q, 200 Q, 600 Q, USER DEF

R
Channel(s) 2y
lor2 R,
 p—
| S——1 .
u l Uy R .
%R
2
Chan
Channel(s) Ve Ry
2=1 3
R
]
| -
UZ'Ra
L 2 U
Chan2
Yy R
ESIRY
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Channel(s} 'y R

2= /—E}———Q U
R
— Chan 1

L
—
”2 RF
U G.) /—-CZ}-——Q -y
L
& Chan 2
/2‘Rr
3 -4
Fig. 2-14
2.5.24 User-definable Resistors (USER DEF)

Special measurement spheres often require specific internal resistors.

Any additional internal resistance Ryg can be implemented in both channels for both the bafanced

and the unbalanced output by fitting severat resistors (AR} on the OUTPUT CIRCUIT board of the
analog generator.

Equations: UNBAL: AR = Ryger- 150
BAL: AR =0.5 x Ryser- 150

Note: All options are electrostatic sensitive devices. Handle them in line with ESD
reguiations.

Mounting: b Switch off the UPD.
» Remove the top panelling and cover of the analog unit (to the right when seen
from the front).
» Withdraw the QUTPUT CIRCUIT board (second next board to the center panel}.
Unscrew the cover from component side,
» Solder tags for fitting additional resistors (AR) are available on the board for hoth
channels of the balanced and unbalanced output:

-

UNBAL: channel1: AR between X807, X808
channel 2: AR between X807, X908

BAL: channel 1: AR between X803, XB04, and X805, X806
channel 2: AR between X903, X904, and X905, X906

These special resistors can be different for the balanced and unbalanced outputs, they can even have
differant values in both channels.

Switch the user-definable resistors on by selecting USER DEF in the dialog box for impedance.

2.5.2.5 Output Power

The output amplifier, attenuator and all internal resistors are short-circuit proof, The peak current s
fimited to about 200 mA. With a maximum rms value of the output voltage of 24 V balanced and 12V
unbalanced, the maximum power loss in the load resistor (with a short-circuit in the internal resistor) is
34Wort 7w,

Take thisinto account when dimensioning the user-definable resistors.

Delicate devices under test might be damaged or even destroyed by an output voltage inadvertentiy
selected too high. For this reason, the maximum settable voltage can be limited {Max Volt).

1030.7500.02 2.67 ' £-4



2.5.3
2.5.31

. Channel(s) .

Nttt

OFF
1
2
2= 1

= -1

~ Output

R

SERIAL MUX
SERIAL
PARAL MUX
PARALLEL
AES/EBU

S/P DIF
OPTICAL

INTERN

Maxvart

1030.7500.02

Configuration of the Digital Generators

Common settings:

Set the currently active output channel:

The exact meaning depends, among others, on the interface used,

see Table 2-11, Interfaces,

Note: When using the PARALLEL output (not multiplexed),
selection of channel 2 is not possible;, PARALLEL MUX is
automatically switched to.

The outputinterface can be selected from:
{For their meaning, see also Table 2-4)

Serial universal output, multiplex mode
Serial universa! output

Paralle!l output, multiplexed

Paralle!l output

Digital interface, XLR

Digital interface, BNC

Optical interface

Interface to anlyzer

Available interfaces depending on the instrument used:

¢ DIG4A8kHz2: ali interfaces in all modes
2 DIG192kHz: AES, S/P DIF, OPTICAL, INTERN no longer selectable
® DIG768kMz:  only SERIAL and PARALLEL insingle-channel mode

Limit for the input of the output voltage; prevents too high voltage
values from being entered inadvertently,

Reference value for the relative frequency units.

All frequency inputs related to the reference value are converted if
the reference frequency changes.

The absolute frequency of the generator signal remains unchanged.
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Tabie 2-11 Interfaces

Cutput Channet Explanation
SERIAL OFF No output
1 Cutput on channel 1
2 Output on channel 2
=1 Same cutputon both channels
= Normal output on channel 1, inverted on channel 2
SERIAL MUX GFF No output
1 Muitiplexed sutput on channet 1
Qnly samples with wordselect = setting of WordselCht include
audio data, samples on second channel: 0.
Muitiplexed output on channei 2
2 Only samples with wordselect unequat to setting of WordseiCh1 include
audio data, samples on second ¢channei: 0.
2z 1 Muitiplexed output
Both channels inciude {equivalent) audio data.
2= . Muitiplexed output
Samples with Wordselect = setting of WordselCh1 include
non-inverted audio data, samples of second channel include inverted audio data.
PARALLEL GFF No autput
1 Output to paraliel interface
2 Not possible
2& 1 Not possible
) 2z . Not possible
PARAL MUX QFF No cutput
1 Multipltexed output
Cnily samples with wordselect = setting of WordselCh1 include
audio data, sampies on second channel: Q.
2 Multiplexed output
Cnly samples with wordselect unequat to setting of WordselCh1 include
audio data, samples on second ¢channei: 0.
2= Muitiplexed output
Both channels include {equivalent) audio data.
2=z -1 Muitiplexed output
Samples with Wordselect = setting of WordselCh? include
non-inverted audio data, samples of second channel include inverted audio data,
INTERN OFF No output
1 Qutput via internai connection to analyzer
2 Not possible
2= 1 Not possibte
2 = -1 Not possibie

1030.7500.02
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" Sample Frg

32 kHz

441 kHz
48 kHz
EXTERN
SYNCHRON

 Oversamp

- 00 S A s

Set the output clock rate:
With 32 kHz, 44.1 kHz, 48 kHz the clock is generated internaity;

it you have selected EXTERN, the audio clock from the interface is
applied externally (PARALLEL: EXSTRBIN, pin 36, see Table 2-14;
SERIAL: SCLKIN, pin 4, see Table 2-13; AES EBU, /P DIF and OPTiCAL:
BNC femaie connector on rear panel); the frequency applied must
appear in the next field to be displayed.

Important:

if the frequency entered does not match the frequency applied, all
signals generated are correspondingly shifted in frequency! The
frequency applied must not exceed the respective maximum sample
clock rate of the selected instrument (48,000Hz x max. permissible
oversampling rate) by more than 5 % (2 % in the case of DIG768kHz),
as otherwise faulty signals oceur or output is aborted.

The minimum sample rate is 100 kHz.
Status display: GEN: OVERRUN;

Remedy:

Restart the respective generator instrument by reselecting the
generator. '

Selecting SYNCHRON {only with AES/EBU, SIP DIF and OQPTICAL)
causes the clock to be adopted from the selected digital input signal
of the analyzer.

(Oversampling)
Set a clock multiplier; depending on the instrument, 1to 16 are
selectable, see Table 2-12.

Note: The oversampling factor refers to the full word length. Higher
oversampling factors {eq 64) are often used with bit stream
converters {1-bit-sigma-delta converters). They are usually
controfled with an oversampling factor of 1. In this case
oversampling is effected with, for example, the considerably
higher bit clock (sample clock rate x word length).

The internal sampie clock rate is given by:

Sample clock rate = basic clock rate x oversampling factor x muliplex factor

The multiplex factor is 1 and 2 for normal signals and multiplex signals, respectively.

The system clock rate (also referred 1o as sample rate) is obtained by:

System clock rate = basic clock rate x oversampling factor

1030.7500.02
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Table 2-12

) Muitiplex Oversampiing
instrument Basic clock rate [kMz} i .
) pasible possible factors
DIGAR 32,441, 48 yes na
DIG192 32.441,48 yes *2.*4,
DiG768 32,441 48 no *2,%4,*8, %186

The maximum signal frequency is 29/64 x system clock rate.

An externally applied sample frequency does not permit selection of any oversampling factor, the
internal sample clock rate matches the external sampte clock rate.

The twa's compiement is used as the data format (signed integer),

Examples:

MSB,
MSB,
MSB,
MSB,

{MSB = Most Significant Bit)

1030.7500.02

... LSB: 0010000...
.. L5B: (AR R R R I
... LSB: 1000000...

. LSB: 1100000, ..

0 = +0.25 x fuliscale
1= +1.00 x fullscale
1 = -1.00 x  fuliscale
0= -0.50 x  fuli scale

Range of values depends on the output:

¢ Output -» SERIAL MUX |

with word length

oW ouou

8:
16:
24:
32:

SERIAL:

Output -» PARAL MUX|PARALLEL:
Output » AES/EBU {S/P DIF | OPTICAL:

Output »INTernal:

Word length in bits of the generated audio samples

8

8to0 16
8to24
81028
8t028
16to 24

81028

Reducing the word length causes the values of the audio samples to
be rounded to the specified word length,

27N
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2.5.3.2 Serial universal interface

- Wordlength

o -Wb;doﬁsef ._ B

~ AudioBits

- Worddack

RISING

FALLING

mitdock

RISING

FALLING

B :Wgﬁrdset(:hiﬁ_ : :

Low

HIGH

MSB FIRST

1030.7500.02

Set the data bits per output sample:

{Word offset})

Set the position of the synchronizing pulse { = word ¢lock) or Word-
sefect line (= Word Sel CH1) relative to the beginning of the sample
data. Range: -Word length/2 to + Word length/2-1 (see Fig. 2-15).
This setting changes the significance of the audio bits. $hifting the
synchronizing pulse by one bit position in the direction of the MSB
causes the signal amplitude to be “doubled”. With a signal amplitude
between 0.5 and 1.0 FS {full scale), a2 misadjusted word offset causes
jumps in the signal!

see "Common Settings”

Only with SERIAL

Set the polarity of the synchronizing pulse.

The active edge of the word dock signal (which refers to the
beginning of the data) is either rising or falling.

Set the polarity of the clock used for output of the individual bits.

Note: Faults in transmission (sporadic errors) may occur due to
crosstalk.
Remedy: v Terminating the lines
b Inverting the bit clock

WordselCh1:

With SERIAL MUX only.

The SWS50UT line includes a square signal of a frequency equal to the
sample rate.

When outputting data of channel 1, SWSOUT = LOW

When outputting data of channel 1, SWSOUT = HIGH
{Frequency bit clock)

{Only dispiay field, cannot be varied). Display of bit ¢lock.
Egquation:

Bit clock = word length x sampie clock rate {see above)

Set the bit order:

" The least significant bit is output first.

The most significant bit is output first.
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Terminal conditions:
All outputs are operated by modules of the 74AC-family via a protective resistor of 22 Q and are
thus temporarily short-circuit proof. A short-circuit too long causes the driver module to be
excessively heated, which may then fail.

Fast switch-off:
Pressing the QUTPUT OFF key causes ail outputs (except for OUTSV} to be switched to high-
impedance states (TRI-STATE). Clock signals are applied again when depressing the QUTPUT QFF
key once more.

Table 2-13 Pin assignment and signals (serial universal interface)

Signainame Pin Remark
GND 7.8
ouTsy 12 S5V, 50 mA
GND 1.2
Channel 1: Channel 1; (with SERIAL MUX: 1&2)
SCLK 9 Qutput, bit clock
SDATAA 10 Cutput, audio data
SWSA 11 Qutput, sync pulse (word clock)

by MUX: Wordselect

Channet 2: Channei 2:

SCLK 15 Qutput, bit clock

SDATAB 14 Cutput, audio data

SwsB 13 Output, sync puise (word clock)
SCLKIN 4 Input, external bit ¢lock
SWSOQUT 3 Output, wordselect with SERIAL MUX

(Frequency = audio ciock)

Setup + Hold times:
Serial data are stable >5ns before the clock edge and > 10 ns after the clock edge.

Timing: Audlobits
9 <

Ms8 LS MSB

Serial Data "{ ”"“CX:X:

seeees | [T UUUUUUUUTTUUL
s [ L[| [T LU U UUU UYL
\/

Wordelock(rising) '\ f\_
QOffset =0 _ -

Woardclock(falling) \_ _/
Offset =2
Wordoffsat —P» o
“ Wordlangth >
L T =1/ samplerats >
Fig. 2-1 5 {‘ Timing: Digiial Audlo Serial Quiput
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2.5.3.3 Parallel interface:

Located on the Digital Generator board at the UPD rear panel, fabelied with DIGITAL AU DIO OUTPUT,
37-contact D-SUB female connector.

Settings:
© Audio Bits see “Common Settings”
: : :. WurdSeiChi {Word Select Channel 1)
A {This setting appears with PARAL MUX only}. Set the assignment of
channef 1 with PARAL MUX:
LOW LOW: Channel 1is assigned low-level on the LR line.
HIGH: Channel 1is assigned high-levei onthe LR line.
HIGH
- o
L wWord doc . Set the polarity of the strobe signal; for more details, refer to Timing
e (see Fig. 2-15).
RISING
FALLING
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Table 2-14 Pin assignment and signals (parallel interface)

Signal name Pin Remark
GND 16
DUTSV 17 SV, 50 mA
GND 19
GND 18
Digital Audio Bit 27 {MSB) 2 Qutput
Digrtal Audio 81t 26 3
Digital Audio Bit 25 4
Digital Audio 8it 24 5
Dsgital Audio Bit 23 &
Digital Audio Bit 22 7
Dugital Audio 8it 21 8
Digital Audio Bit 20 $
Digital Audio 8it 19 16
Digital Audio Bit 18 "
Digital Audio Bit 17 12
Digital Audio Bit 16 13
Digitat Audia Bit 15 14
Digital Audio Bit 14 15
Digital Audio Bit 13 20
Digital Audio Bit 12 21
Digital Audio Bit 11 22
Digital Audio 8it 10 23
Dig:tal Audio Bit 09 24
Digital Audic Bit 08 25
Digital Audio Bit 07 26
Digrtai Audio Bit 06 27
Digital Audio Bit 05 28
Digital Audio Bit 54 29
Digital Audio Bit 03 30
Digital Audio Bit 02 31
Digitat Audio Bit 01 32
Digital Audio Bit 00 (LS8} 33 Qutput
LR (Wardselect) 34 OQutput, with PARA MUX only
PSTROBE 35 Qutput, clock, selectabie polarity
EXSTRBIN 36 input, externai strobe (audio clock)
notconnected 37

Important! Always connect external devices adjusting to the MSB, as otherwise the most significant
bits are extended with incorrect signs.
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Audioblis Audioblls

Timing: ——
MSB L8] MSB LSB MSB
Seraipat {MW sl
Wardiangth
Wordsalact (Mux) o
Offset=0 Channel A Channel B [
» T = 1/ semplerate -

Timing: Digital Audio Seral Mux input/Outpat
Fig. 2-16

Data format:

FTerminal conditions: as with serial interface

Fast switch-o#:

2.5.3.4 Digital Interface AES/SPDIF/ OPTICAL

Audio data generated by the digital generator are transferred to the UPD-B2 option (AES/EBU), where
the required extra bits (validity, parity, user bits, ..., see also Section 2.5.4, AES/EBU Protocol

Definition) are added.

Outputs via these interfaces are possible only with the generator instrument DIG4BkHz selected.

see "Common settings”

P LevelVpg Set the output voltage of the digitat signal.

L e e {Peak-to-peak voltage when terminated with the rated impedance:
110 Q with AES/EBU, 75 Q with S/P DIF). No-load output voltage is
twice as high.

Setting range: AES/EBU: 20mVto5.tV
S/P DIF: 1I0mvVto 1.5V
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2.5.3.4.1 AES/EBU Protocol Definition

Selection of the generator ocutput AES/EBU, S/P DIF or OPTICAL causes the additional section
PROTOCOL to be disptayed in the GENERATOR panel. This section sums up the commands for
definition of the protoco! information (channel status data, user data, validity, parity}.

Note: On the rear panel, there is BNC female connectar "Wordclock OUT” to which a TTL signal
with the sample frequency is applied. The ieft channel (1} is identified with Low, the right
channel {2} with High.

Set the validity identification within the AES/EBU data stream.

NONE No validity bit set

1 Validity bitset only in channel 1{=left, A)
2 Validity bit set only in channel 2 { = right, B}
182 Validity bit set in both channels

Specify whether the protocol is to be generated with parity errors.

TRUE All samples are generated with the correct parity.
WITH ERR Setting the error rate using the commands No. Trues, No. Falses and
Offset,

Specify the number of samples with correct parity bit.

Numerical entry from 100 to 1,060,000

information on the definition of parity errors:
A number of samples with correct parity bit (Offset) is output
first. Then a cyclical sequence consisting of a number of samples
with false parity bit (No. False), which is followed by a number
of samples with correct parity bit (No. True) is output. "True”
alternates with "False”
The numbers refer to the sum of L and R samples.

Applications:
¢ If the sum of No. True and No. False is equal to 384, the
positions of the parity errors within a block can be
determined using Offset.
® A very large Offset can be used for reiiable settling of the test
hardware.
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© BlockEer

equ. Err
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Specify the number of samples with false parity bit.
Numerical entry from 0 to 1000

With the setting 0, only the correct parity bits are output.

Specify the number of samples with correct parity bit until the first
parity error occurs.

Numerical entry from 0 to 1,000,000

For more details, see under No. True,

Specify the interval (in blocks) in which the errors in the start-of-
block-preamble sequences are generated.

Numerical entry from 0 to 100000

0: no errar, all start-of-block-preambles are correct.

1 to 100000 After the specified number of samples, a start-of-block-
preamble sequence is, in each case, replaced by a normal
"left” preamble (missing start of block).

specify the interval (in blocks) in which the errors in the preamble
sequence are generated.

Numerical entry from 0 to 10000

0: no error, all preambles are correct.

1to 10000: A block with sequence error is generated every specified
interval of blocks. For this reason, each 48th left preamble
within this block is replaced by a right one. The sequence
"LRRRL" is generated instead of the seguence
“1L R L RL". This inverted sample, however, has the status
information of the associated left channel, the only
difference is the inverted preamble.
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ChStat.L .

ZERC

FILE + AES3

PANEL + AES3

FILE + CRC
PANEL + CRC

FILE
PANEL

1030.7500.02

Define how the channel status data LEFT are generated,

All ¢channel status data bits are 0. {The operating mode {AES3, CRC,
RAW} is defined with the command Ch Stat. R).

UPD generates local timecode and CRC, other channel status data are
defined using the following file,

UPD generates local timecode and CRC, other channel data are set
using the panei defined by the "Paneifile” file.

As FILE + AES3 or PANEL + AES3, hawever UPD does not generate
local timecode, which is a fixed setting instead.

As FILE + AES3 or PANEL + AES3, however UPD generates neither
focal timecode nor CRC (RAW mode).

The setting that can be made under this menu item affects Ch Stat. R
Any settings under Ch Stat. R. that are incompatible with the
selection made here causes a correspanding error message to be
output and the setting to be rejected. The PANEL can be assigned
only once. The operating made {AES, CRC, RAW) must be the same
for both channels.
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Filename

1030.7500.02

Specify a file containing channel status data for LEFT.

preset type of file: *.pgc

The data are each defined in a line. Keywords in the file specify for
which bits and side {left, right or both) the data are defined.

When using this command, anly those definitions containing dats for
the left or for both sides are considered. This allows you to use the
same file for both sides.

Syntax:
Side:

AES _ CHAN _STAT or AES _ CHAN _STAT ... BOTH are used
to indicate the beginning of data for both sides. Analogously,
AES ... CHAN . STAT _RIGHT and AES .. CHAN _STAT _LEFT
indicate the beginning of data for one side,

These keywords may be used in any order and as often as
desired.

Data: inthe file, values are entered with the following line:

Keyword BIT followed by a destination range and the
respective value.

Example: BIT:12-15, 1
(BITs 12-15 are assigned "0001")

It is also possible to use the generator status data from the
analyzer, In this case, enter the keyword “TRACK" instead of
a value.

Example: BIT:12-15, TRACK
The time can be entered into the UPD using the keyword
"THIVE” instead of a value. The time is muitiplied by the
currently selected sample rate (see Section 2.5.3) in order 1o
obtain the number of samples made since midnight.

Example: BIT:112-143, TIME

Example file: R&S.AES3.PGC

2.80 ’ . E-4



S Ch Stat. B e

ZERO

EQUALL

FILE + AES3

PANEL + AES3

FILE + CRC

PANEL + CRC

FiLE

PANEL

1030.7500.02

Specify how to generate the Channel Status data RIGHT.

The setting that can be made here is a function of Ch Stat. L. The
PANEL can be assigned only once. The operating mode {AES3, CRC,
RAW) must be the same for both channels.

for more details on the individual commands, refer to Ch. Stat L.

All channe! status data bits are 0. (Operating Mode (AES, CRC, RAW)
is defined by Ch. Stat L. When Left is also set to ZERQ, the operating
mode is RAW]},

Both sides are the same. All definitions made for the left side are
copied to the right. The operating mode is defined by Ch. Stat L.

This selection is displayed only when ZERO, FILE + AES3 or
PANEL + AES3 have beenselected for Ch.Stat L.

This selection is displayed only when ZERD, FILE + AES3 have been
selected for Ch.Stat L.

This selection is disptayed only when ZERQ, FILE « CRC or PANEL + CRC

have been selected for Ch.5tat L.

This selection is displayed 6nly when ZERO or FILE + CRC have been
selected for Ch.Stat L.

This selection is displayed only when ZERQ, PANEL or FILE have been
setected far Ch.5tat L.

This selection is displayed only when ZERQ or FILE have been selected
for Ch.5tat L.

Specify a file containing Channel Status data for RIGHT.

preset type of file: * pgc

The data are each defined in a line. Keywords in the file specify for
which bits and side (left, right or both) the data are defined (see aiso
specifications for the left side).

When using this command, only those definitions containing data for
the right or for both sides are considered. This allows you to use the
same file for both sides.

Format: see Ch. Stat. L
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CRC Ereor

_ iiser Mode

ZERO

FILE DEF

- filename
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Define the interval (in biocks) used for the generation of errors in the
CRC of the status data.

Numericai entry from 0 to 100,000

0: noerror, ali CRCs are correct.

1 to 100000: After the specified number of blocks one CRC error is
generated simultaneousiy in both channels. (CRC error: the correct
CRCis replaced by the inverted bit pattern).

This command is displayed only when the operating mode of the
channel status data is CRC or AES3.

Specify how to generate the user data.

All user bits are initialized to be 0.

User bits are output according to the definitions in the subsequent
file,

Note:
Changing the user bits stops both the generator and the analyzer for
ashort time,

Specify a file containing user data.
Preset type of file: *.pgu

The file contains both user data for the left and the right side. The
keyword AES _. USER __ DATA . LEFT is used to indicate the
beginning of data for the left side. Analogously, AES __ USER _ DATA
—RIGHT is used for the right side.

In the following lines, values must be entered as hexadecimal
numbers without any further designations . Each line contains 32 bits.

The UPD repeats cyclically the user bits read in, the length of each
cycle being equal for both sides. Reading in less bits on one side than
on the other causes zeros to be inserted. 6 (or a multiple thereof)
resultin corrected user data from the beginning of the block.

The maximum permissible number of user bits is 4096 words = 16384
bytes = 131072 bits per side.

Example: AES _USER.._DATA _RIGHT
0 x 55504420 # = 'UPD"

2.82 E-4



 Panelfile
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Specify a file which contains the definitions of the freely
programmable panel. This menu item is disptayed only when a panel
has been specified for Ch.5tat L or Ch.Stat R,

Preset type of file: *.prp

This file allows you to define an input field tailored to meet the
current requirements. To this end, enter the respective command
designations, the permissible range of values and the destination of
the setting into the file. 4 types of commands are permissible;

s Selection commands

Entering the keyword SELECTION or EXTSELECT followed by
parameters defines a selection command.

Examples:

- SELECTION " Use", BIT:0, 0= "CONS", 1="PROF"
{Bit 0 of the channel status data can be switched
between ANLR TRACK, CONS and PROF using the
menu tine ‘Use’.}

~ SELECTION " Usermod”, BIT:12-15, 0= "notind", 3= "USER"
{The four bits 12 to 15 can be switched between ANLR
TRACK, not ind and USER using the menu line

‘Usermod'}
Note :
=  Max. 12 normal selection commands and 3 extended ones are
permissibie.

= The UPD inserts automatically the selection ANLR TRACK,
which causes the corresponding bits of the analyzer to be
copied.

= The BIT interval must not be farger than 32,

- Max. 8 selections per command (SELECTION) are permissibie.
Any value within the specified range of bits can be assigned
to the seiections.

= Inthe case of overlapping bit ranges, the most recent setting
overwrites the bits defined before.

= Up to 24 selection possibilities are permissible with
EXTSELECT.

¢ Text commands

Entering the keyword TEXT followed by parameters defines a text
command.

Example:

- TEXT " Origin", BIT:48-79
{The 32 bits 48 to 79 of the channe! status data are
filled with the text characters to be entered here )

Note:

= Max. 4 selection commands are permissible.

= The BIT interval must not be larger than 32, ie max. 4 text
characters (ASCH) per command are permissible.

= When no text is entered, the UPD copies the corresponding
analyzer contents.
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e Value commands (normal)

Entering the keyword VALUE followed by parameters defines a
value command, which allows the specification of status bits as
numbers. These numbers can even be multiptied by a muitiplier
specified in the file.

Example:

«  VALUE " Abs.Hour", BIT:144-175, MULT:SET .. RATE
MULT:3600
{The value defined here is entered into the 32 bits 144
to 175, the number after MULT (3600 * and SET—
RATE = setsample rate) being multiplied by the value
before itisentered.)

Note:

=  Max. 12 value commands are permissible,

- The BIT interval must not be larger than 32, the entry is
limited to 31 bits.

-  When entering -1 into the panel, the corresponding analyzer
bitrange is copied.

~  The keywords MULT are optional. The keyword SET . RATE
can also be used as multiplier,

& Value commands {additive)

The entry of the keyword ADDVALUE foliowed by parameters
defines a value command, the value being added to already
available values.

Example:

-  ADDVALUE " AbsMin", BIT:144-175, MULT:2880000
{The value entered here is added to the 32 bits 144 to
175 of the channel status data. Prior to the addition,
the number after MULT (288000 = 60 = 48000) is
multiplied by the value)

Note:
= See under value command (normal).

Examples: R&S _ AES3.PPC for panel acc. to AES3 format
R&S _ CONS.PPC for panel acc. to consumer format

In the panel, the UPD displays the commands in the order
1. SELECTION/EXTSELECT
2. VALUE/ADD VALUE
3.TEXT

in the file, any desired order is permissible.

2,53.5 Digital Interface INTERN

internal digital connection between generator and analyzer. The sample rate is fixedly set to

see "Common Settings”
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2.5.35

Functions

.. Function X : :

SINE

MULTISINE

SINE BURST

SINE2 BURST

SQUARE

MOD DIST

DFD

D

RANDOM

ARBITRARY

POLARITY

FM

1030.7500.,02

Single sine, dither may be included
{with all generators)

upto 17 sines
(with ail generators)

Sine burst signal
(with all generators)

Asymmetrical sine burst
{with ail generators)
Square signal

{with DIG 48 kHz, DIG 192 kHz, DIG 768 kHz, ANLG 25 kMz)

Test signal for modutation distortions
{with ail generators)

Test signal for intermodulation measurements

{with all generators)

Test signal for dynamic intermodulation measurements
{with DIG 48 kHz, DIG 192 kHz;
analog only with ANLG 25 kHz together with LDG option)

Random noise
{with ail generators) ;

For waveforms to be specified
{with all generators)

Testsignal for polarity measurements
{with DIG 48 kHz and ANLG 25 kHz)

Frequency-modulated sine
(with DIG 48 kHz and ANLG 25 kHz)
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2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

Frq Offset

+ 1000 ppm

OFF

Dither ]

ON

OFF

GALUSS

TRIANGLE

RECTANGLE

ON

OFF

e,

G Setﬂmg L

FAST

PRECISION

1030.7500.02

Frequency offsets when entering frequencies.

Set the frequency with an offset of +0.1%

Set the frequency without offset

For digital generators only.

A noise component is superposed on the signals. The amplitude of
the noise component can be entered in the next menu line {unit: FS
%FS dBFS BtFS). The power density function (PDF) can be entered
further down.

No superposed noise

As to the unit:

In addition to the general digital amplitude units, the unit btFs (bit
full scale) is available. The number specifies the number of MS$Bs not
dithered,

Only for digital generators, with activated dither
Select the amplitude distribution (probability distribution function)
of the superposed noise signal.

Gaussian distribution

Triangular distribution from -peak to + peak

Equivalent distribution from -peak to + peak

(Low Distortion Generator)
For analog generators only. Activate/deactivate the low-distortion
generator {see 2.5.1 Selecting the Generator),

{Only with UPD-B1 option, 1031.2601.02); a sinewave is produced by

the low distortion generator: with double sine, the other signal is
generated by the universa! generator.

All signals are produced by the universal generator.

Only for analog generators and with the low distortion generator
switched on.

Fast settling of the low-distortion sine

High frequency accuracy of the low-distortion sine by readjusting the
frequency once, yet longer settling time.
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2.5.5.11 Common Parameters for All Functions
" DC Offset - permits the superposition of a settable direct voltage on the
B __—— generator output

ON The signals are superimposed a d.c. voltage content. The amplitude
of the d.c. voltage content can be entered in the next menu line. This
selection 15 not possible for function DIM as well as for the analog
square-wave signal.
Effects on the ACsignal:
® the settable total ACvoltage issmaller
® the DFD signal has an $/N ratia which is poorer by 30 dB

OFF no d.c. voltage signal active

N

1030.7500.02

Note: for the analog generators, offsetison + 5V
{(UNBAL}or £ 10 V{BAL, COMTST)
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2.5.5.2 Sweeps

With many generator functions, it is useful to output signal parameters (level, frequency, in the case
of burst signals also switch-on time and length of intervals) not only statically but to vary them with
respect to time. A sweep system aliowing 2 parameters 1o be varied simultaneously {two-dimensional
sweep)is available for these signals.

» One-dimensional sweep: the parameter specified under X-axis is varied from start to stop or
according to the LIST file,

» Two-dimensional sweep: the parameter specified under Z-axis is set to the start value or the first
entry in the 1st LIST file. The parameter defined under X-axis is varied from start to stop or in
accordance with the 2nd LIST file. The Z-parameter is then set to the next value and the sweep of
the X-parameter starts again from the beginning. The two-dimensional sweep is concluded when
the Z-parameter has assumed its final value.

The so-called “LIST buffers”, with a length of 1024 entries each, serve as data source for the sweep
parameters. The total iength of the LIST buffers is obtained by multiplying the lengths of X- and Z-
butfer; with one-dimensional sweeps, the length of the Z-buffer is to be defined as 1. If you specify
too many iterns, the last ones, ie those exceeding 1024 are ignored. Each buffer contains a table,
which can either be derived from user specifications {(normal sweep) or is loaded from a file (list
sweep, see Sweep-Ctrl). With normal sweeps, tables with rising or falling values are generated
depending on whether the start value is lower or higher than the stop value. Sweeping from high to
low frequencies aliows the beginning of the sweep curve to be dispiayed faster than its end because
high frequencies require less measuring time. In the case of list sweeps, the values for the sweep
parameter can be listed in any order.

For starting and stopping the sweep, see 2.11.

Table 2-15 List of sweepable function parameters depending on the function selected:

Function VOLTAGE FREQUENCY ON-TIME INTERVAL
SINE yes yes - —
MULTISINE no no — -
SINE BURST yes yes yes yes
SINEZBURST yes yes yes yes
SQUARE yes yes
MOD DIST yes (Total Volit} yes (user frequency) - -
DFD yes {Total Voit) MEAN yes {mean frequency) - -
Div yes {Total Voit) fixed no (standardized — -
frequency pause}
RANDOM ne - — RS
ARBITRARY no - —— -
POLARITY no —- - -
FM no no e o
Remark:

In addition to the above generator sweeps, several analyzer sweeps can be performed:

® Time-controlled analyzer sweeps are selected under menu item START COND in the ANALYZER
panei (for all measurement functions)

® The bandpass mean frequency can be swept in the RMS SELECTIV measurement.

Only one of these sweeps can be active at one time. The attempt to select a 2nd sweep is
acknowledged by an error message and the selection is rejected.

If you wish to select a generator sweep while a sweep is currently being active in the analyzer, first
deactivate the sweep in the ANALYZER panei.

Setting: ¢ START COND-AUTO
» SWEEP CTRL-»OFF
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 sweepctd

OFF

AUTO SWEEP

AUTOLIST

MARNU SWEEP

MANU LIST

Remark:

Activate/Deactivate the sweep system and specify the data source and
sweep run.

The sweep system is switched off; alt parameters are entered directiy
into the panel by the user,

The sweep runs automatically after having pressed the START or SINGLE
key (see 2.11, Starting and Stopping a Measurement).

The data of the sweep parameters are obtained from user specifications
(start/stop value and step size or number of points); normal sweep
Sweep stepping can be synchronized with the analyzer in menu item
Next Step.

The sweep runs automatically after having pressed the START or SINGLE
key (see 2.11, Starting and Stopping a Measurement).

The data of the sweep parameters are read from the file; (tist sweep) for
generation of lists, see 2.9.1.2, menu item STORE TRACE/LIST, Store + X
AXIS, Stare»Z AXIS

Sweep stepping can be synchronized with the analyzer in menu item
Next Step.

The sweep is controlled by means of the rotary knob and/or the SINGLE
key. When you press the START key, the 1st measured value only is
recorded. Any further sweep point must be explicitly requested using
the rotary knob or by pressing the SINGLE key (see 2.11, Starting and
Stopping a Measurement).

The data of the sweep parameters are obtained from user specifications
(start/stop values and step size or number of points); normal sweep.
When sequencing the manual sweep, the result of the current
measurement is not waited for, i.e. the current measurement and
possibly a set analyzer delay are aborted.

The sweep is cantrolied by means of the rotary knob and/or the SINGLE
key. When you press the START key, the tst measured value only is
recorded. Any further sweep point must be explicitly requested using
the rotary knob or by pressing the SINGLE key (see 2.11, Starting and
Stopping a Measurement).

The data of the sweep parameters are read from a file; list sweep.
For generation of lists, refer t0 2.9.1.2, menu item STORE TRACE/LIST,
Store » X AXIS, Store = Z AXIS

When sequencing the manual sweep, the result of the current
measurement is not waited for, i.e. the current measurement and
possibly a set analyzer delay are aborted.

The feature "manual sweep” can be used to vary generator parameters with a user-definable
increment (Step) in the interval "Start” ... “Stop”.

Fast rotation of the rotary knob aliows you to leave out individual sweep points. Sweep points can

be repeated by turning the rotary knob back,

1030.7500.02
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WNextstep, -

ANLR SYNC

DWELEL VALUE

DWELL FILE

L.

. Dwellfite

. Dwell

VOLT

FREQ

ON TIME

INTERVAL

1030.7500.02

With automatic sweep system and automatic sweep stepping
{"Sweep Ctrl=> AUTO SWEEP” or "Sweep Ctrl > AUTO LIST").
Select the sweep synchronization.

Analyzer synchronization:
The sweep continues after a valid measured value has been
obtained; recommended in generator/analyzer mode.

Time synchronization with fixed time:

The sweep continues after a specified time has efapsed. The time
is defined in menu item "Dwell”. Required for sweeps with
external analyzer.

Time synchronization using times specified in a list
The sweep continues after specified times which are read out of a
list and interpolated on the basis of the existing X-axis.

With automatic file sweep ("Sweep Cirl » AUTO LIST") and time
synchronization ("Next step - DWELL FILE™) only.
Specify a file containing the dwell times

The fite is opened and loaded into an internal butfer.

tf the name entered is not valid {drive not ready, file not found,
invalid format, etc.), an error message is output and the reason
for the faultis entered into the menu line.

For entry of file names, see 2.3.2.5; for generation of the list, see
2.9.1.2 Loading end Storing of Traces and Lists.

Only with automatic sweep and time synchronization {"Next
step- DWELL VALUE").

Enter a dweli time for ali sweep points.

Range of values: 0to 1000s.

Unit: SMs us
Resolution: =50ms

With an active sweep system only.
Select the sweep parameter (one-dimensional sweep) or the 1st
sweep parameter (two-dimensional sweep),

Signal voltage (SINE, SINE BURST, SINE2 BURST, SQUARE) or tota!
voltage {MOD DIST, DFD, DIM) is swept.

Signal frequency (SINE, SINE BURST, SINE2 BURST, SQUARE), usefu!
frequency (MOD DIST) or center frequency (DFD) is swept.

Time of high level with burst signals is swept.

Interval time with burst signals is swept.
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i zAKis

OFF
VOLY

FREQ

ON TIME

INTERVAL

1030.7500.02

LiN POINTS

LIN STEPS

LOG POINTS

. LOG STEPS
N e smsimssssiniriid

With active automatic sweep only {"Sweep Ctrl > AUTO SWEEP”
or "Sweep Ctrl » AUTO LIST")
Select the 2nd sweep parameter for a two-dimensionai sweep.

Sweep is one-dimensional
as under X Axis
as under X Axis
as under X Axis

as under X Axis

With normal sweep only (“Sweep Ctrl-» AUTO SWEEP" or "Sweep
Ctri-»MANU SWEEP”),
Determine the sweep range spacing.

The sweep range is linearty divided by a number of points to be
specified. The number is entered under menu item “Points”.

Beginning from "Start”, the sweep range is divided into intervais
using a linear step size to be specified under menu item "Step”.

The sweep range is logarithmically divided by a number of points
to be specified. The number is entered under menu item "Points”,

Beginning from “Start”, the sweep range is divided into intervals
using a logarithmic step size to be specified under menu item
“Step” {multiplier without unit)

Remark:

No conversion is performed when switching from ... POINTS to
...STEPS and vice versa; the set values are retained in the back-
ground. The numeric value for "STEP” remains the same when
switching between LIN STEPS and LOG STEPS.
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Start

o Points.
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1030.7500.02

With normal sweep only (Sweep Ctri-AUTO SWEEP or Sweep
Ctri->MANU SWEEP)

Enter the start value for the (above) sweep parameter.

Range of values, unit and resolution: as for the appertaining sweep
parameter.

With normal sweep only {Sweep Ciri=AUTO SWEEP or Sweep
Ctrl » MANU SWEEP)

Enter the stop value for the (above) sweep parameter

Range of values, unit and resolution: as for the appertaining sweep
parameter.

With normal sweep only ("Sweep Cirl 2 AUTO SWEEP" or "Sweep
Ctri = MANLU SWEEP”) and "Spacing - LIN POINTS” or "Spacing » LOG
POINTS" selected.

Range of values: 2to 1024
Units: None {integer)

Enter the number of sweep points for the (above) sweep parameter.

The sweep range is divided into {points - 1) steps. 2 points at least

{start and stop value) are required.

Note: With two-dimensional sweeps, the product of the points of
the X-axis and those of the Z-axis must not exceed 1024.

With normal sweep only ("Sweep Ctrl+AUTO SWEEP" or Sweep
Ctrl > MANU SWEEP") and "Spacing—+LIN STEPS" or "Spacing-LOG
STEPS” selected.

Enter the step size for the {(above} sweep parameter.

Valid range of values: see operator guidance line. The step size is to
be selected as high as to result in not more than 1023 individual steps.

Unit and resolution: as for the appertaining sweep parameter, With
logarithmic spacing, no unit can be entered (factor without unit).

Note: With two-dimensional sweeps, the product of the points of
the X-axis and those of the Z-axis must not exceed 1024,
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2.5.53 SINE

Sinewave signal which is generated in the analog range by the universal generator or, optionally, by
the low-distortion generator, when fitted.

. FrqOffset:

| setting

1030.7500.02

See 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD
DIST.

For digital generators only;
See 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD
DIST.

For digital generators only;
See 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD
DisT.

For analog generators only;
see 2.5.5.1 Commeon Parameters for the Signais SINE, DFD, MOD
DisT.

Signals are generated by the low-distortion generator

Signals are generated by the universal generator

® Enterthe sine frequency
& Enter afile name for the frequency list {list sweep)
For entering a file name, see 2.3.2.5

Range ofvalues: fp;, to fhax {depending on generator used,
see 2.5.1 Selecting the Generator)

Unit: Hz kHz AHz AkHz f/fr A%Hz Toct Oct Dec

Resolution:  imHz

For low-distortion generator only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD
DIST.
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Equalizer -

ON

1030.7500.02

Activate/Deactivate an equalizer table including fregquency
specifications and the appertaining voltage ampiification
factors. Depending on the fregquency, the set voltage can be
multiplied by an equalizing factor (after interpolation between
the adjacent frequency points, if required) before they are
switched to the outputs. The equalized voltage can be measured
internally by means of the analyzer. Setting: ANALYZER panel
"Chx Input GENy", x = measurement channei (1 or 2), y =
generator channel (1 or 2); indicated as measurement result.
Application: Pre-/Deemphasis; frequency-independent power
output by equalizing with inverted frequency response,

Equalizer is switched on. Menu item "Equal. file” is activated, ie
the file listed under this menu item is ioaded.

Typical application: Simulating the effects of a preemphasis;
measurement with constant power on units under test with
frequency response,

Output voltage is not affected.

{Equalizer file)

with Equalizer- ON only;

Menu item for entry of the equalizer file name. The file is
opened and saved in an internal buffer,

Entering an invalid name (disk drive not ready, file not found,
invalid format, etc.) leads to the output of an error message and
the entry “not found” in the menu line.

For entering a file name, see 2.3.2.5;

For generation of an equalizer file, see 2.9.1.2 Loading and
Storing of Traces and Lists {"Store - EQUALIZATN").
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¢ Enter the sinewave amplitude
# Enter a file name for the amplitude list (list sweep). For
entering file names, see 2.3.2 Data Entry

Range of values: digital: ¢ to 1F§
analog: 0 to 12V.y for UNBAL{BNC)
or COMTST {(XLR)
0 to 24V, for BAL(XLR)

Caution: Voltage limitation of the rms value by means of
menu item "Max Volt", see 2.5.2 Configuration of
the Analog Generators /| 2.5.3 Configuration of the
Digital Generators

Linits digital FS %FS dBFS
anaiog V mV pV Vo, mVp, pVy, dBu dBV V/V, dBr
A%V AV AMV apV

peak-to-peak amplitude {analog): Vi, = Vims x 2 x V2

2.5.5.4 MULTISINE

Up to 17 single sine voltages can be superposed on each other.
They are generated exclusively by the universal generator.

The phase angles of the single sine voltages are automatically optimized such that the maximum total
peak value is as low as possible. The resuiting total peak value thus being frequency-dependent, the
voltage may increase when varying individual frequencies. The set maximum valtage {"Max volt”, see
2.5.2 Configuration of the Analog Generators / 2.5.3 Configuration of the Digital Generatars) is
however never exceeded since the worst case is taken as the basis for linear superpasition when
entering the single voltages.

Further specific multi-tone signals are selected using the functions

» MOD DIST (2 sinewave amplitudes with the ratios 1:1 to 10:1)
» DFD (2 equivalent sinewave amplitudes)
» SINE {1 sinewave with any amplitude)

With these 3 functions, "Dither” with “PDF” (only digital) or “Frg Offset” can be set. The jow-
distortion generator can additionally be used in the analog range if the LDG option is fitted.

v Mode Select the input mode for the individual sine fines:

A frequency can be defined for each single sine; the amplitude is

EQUAL VOLT however the same for all sinewaves

DEFINE VOLT Frequency and amplitude can be defined for each single sine.
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1630.7500.02

Range of values: 11017
Units: none

Enter the number of desired tones, ie how many sines ¢an be
edited. In EQUAL VOLT mode, the entry also influences the
maximum amplitude that can be entered for a single sine tone
{see "VoltNo (1) ").

Enter the sinewave frequencyi{i = 110 17)

Range of values: fmin to fqax (depending on generator)
frun: 10 Hz (ANLG 25kHz and DIG 4BkHz)
25 Hz {ANLG 110kHz and DIG 192kMz)
50 Hz (DiG 768kHz)
{max. see 2.5.1 Selecting the Generator

Units: Hz kHz AHz AkHz {1, A%Hz Toct Oct Dec
Resolution = | P

The single frequencies may lie as close 1o each other as desired
or may even be superposed on each other {taking the resolution
into account).

Enter the sinewave amplitude i (i = 110 17)

Range of values: the total voltage of Vi, is available for all n
single sines{n = "Noofsin", 1to 17):
digital: Vppay = 1F5
analog: Vmax = 12 Vims for UNBAL{BNC)
or COMTST (XLR}
Vinax = 24 Vyme for BAL (XLR)

Caution: Voltage limitation of the rms value by menu
item “Max volt”, see 2.5.2, Configuration of the
Analog Generators / 2.5.3 Configuration of the
Digital Generators.

Vmax 15 split up into the single sine voltages as follows:

& in FQUAL VOLT mode, any sine may be as large as Vmawn-

& in DEFINE VOLT mode, any sine may be as large as the
difference between Vi, and the sum of all other active
single sines

Units: digital FS %FS dBFS

analog VmVuV Vp, mVg, pVp, dBu dBY VIV,
dBr A%V AV amV apV

peak-to-peak amplitude (analog): Vpp = Vims x 2 x V2, '

Enter an amplification factor {in dB), which allows the rms value

resulting from the superimposition of the single voltages to be

increased or decreased.

Unit: dB
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2.5.5.5

SINE BURST

Read anly

indicates total peak value of multi-tone signal. The value is
usually below the sum of the single peak values due to internal
phase optimization. V, mV or uV can be selected as the unit.

Units: digital FS % FS dBFS
analog V mV pVv

Read only

Indicates total rms value of multi-tone signat.

Units: digital FS %¥5 dBFS
analog V mV gV dBu dBV V/V, dBr a%V aVv
amvV AuV

As to the unit: RMS units can be used only,

Sine periodically varying between high and low level.

1030.7500.02

& Enter the sine frequency.
8 Enter a file name for the frequency list {list sweep)
For entering the file name, see 2.3.2.5.

Range of values: 2 Hztofnax
{50 Hz to fq,, fUr DIG 768 kHz)
fmax depending on generator; see 2.5
Selecting the Generator

Resolution: 1 mHz (50 Hz fur DIG 768 kHz)
Unit: Hz kHz AHz AkHz ffr A%Hz Toct Oct Dec
Side-effect: ON TIME is adjusted, if required.,

® Enter the high-level sine amplitude, ie the amplitude during
burst time

® Enter a file name for the high-level amplitude list {list sweep)
For entering the file name, see 2.3.2.5

Range of values: digital: 0 to 1FS
analog: 0 1o 12V, for UNBAL (BNQC)

ar COMTST {XLR)
10 24V, s for BAL (XLR)

Caution: Voltage limitation of the rms value by menu
item "Max volt”, see 2.5.2 Configuration of
the Analog Generators / 2.5.3 Configuration of
the Digital Generators

Units: digital FS %FS dBFS
analog V mV pV Vg, mVp, pVp, dBu dBV ViV,

dBr A%V AV AmV AuV
peak-to-peak amplitude {analog): Vg = Vems x 2 x V2,

Side-effect: Low Level is adjusted, if required.
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Lovw Level

INTERVAL
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Enter the low-level sine amplitude, ie the amplitude during OFF time.

Range of values: 0to highlevel (VOLTAGE)
Linits: analog V. mV uV Voo mVp, pV,, dBu dBV VIV,
dBr %V aV amV apV Vion %on dBon
digital FS %FS dBFS %on dBon

As to the unit:
In addition to the standard voltage specifications (absolute or reiative
to the reference value), further relative units referring to high level
can be used. They are

%on, dBon; in the analog range also Vion
If a unit of this kind is selected, the ratio

low leve! : high level
is always kept constant when the high leve! is varied. This means that
changing VOLTAGE (also during a sweep) changes the low level, 100.
With all other units, varying VOLTAGE affects the low tevel only when
VOLTAGE becomes smalier than the low level,

peak-to-peak amplitude (analog): Vo = Vimg x 2 x V2;

@ Enter the burst duration, ie the time during which the sine has its
high ievel
® Enter a file name for the time list of the high ievel (list sweep)
For entering a file name, see 2.3.2.5.
Range of values: lower limit:
ANLG 25 kH2: trn = 10.417 ps
ANLG 110 kHz: tmin = 2.604 ps
DIG 4B kHz: tmin = 1/samplegq
DIG 192 kHz,
DIG 768 kHzitmin = 1 [/ (samplegq
xoversampling factor)
upperlimit:
605 (DIG 768 kHz: 20 ms)
Unit: s, ms, \s, cy¢, keye, Meye
Side-effect:
Entering a burst duration exceeding the length of an interval causes
the interval length to be increased to burst duration.

As to the unit: Apart from standard time specifications, the burst
duration can also be specified in cycles. The selection of this unit,
which is relative to frequency, results in the number of cycies - and
not the burst time - remaining constant when the frequency is
changed, ie increasing the frequency decreases the burst duration of
the burst signal, thus decreasing the ratio ON._TIME : INTERVAL.

& Enter the burst interval length
® Enter a file name for the time list of INTERVAL (list sweep)

For entering a file name, see 2.3.2.5.
Range of values: fowerlimit: set burst duration.

upperlimit: 605 (DIG 768 kHz: 20 ms)

Units; 5, MS, S
Modifications to the parameters ON-TIME or INTERVAL have effects
only at the end of the interval. The current interval can be aborted by
restarting the function {open the selection window "FUNCTION" and
confirm using ENTER) in order to avoid waiting times, especially with
long intervals.
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2.5.5.6 SINE2 BURST

SineZ-wave signal which is periodically switched on and off. Either positive or negative pulses {also
partial pulses) can be generated (by entering a negative voltage). Typically, the signal is not d¢-free.

' o 8 Enter the sinel-wave frequency
FREQUENCY & Enter a file name for the frequency list {list sweep)
— ' For entering file names, see 2.3.2.5

Range of values: 2Hz 10 f ., (50 Hz to foay for DIG 768 kHz)
fmax depending an generator; see 2.5.1 Selecting
the Generator
Units: Hz kHz AHz AkHz f/f, A%Hz Terz Oct Dec
Resolution: 1 m#z (50 Hz fur DIG 768 kHz)

The period of this signal is defined as the time required for a pulse.
Side-effect: “ON TIME” is adjusted, if required.

R ® Enter the sineZ-wave amplitude
o VOLTAGE . ® Enter a file name for the amplitude fist of the puise (iist sweep)
e For entering file names, see 2.3.2.5

Range of values: digital: 0 totFS
analog: 0 1012V s for UNBAL{(BNC)
or COMTST (XLR)
10 24V n for BAL {XLR)

Units: digital FS %FS dBFS
analog V mV pV Voo mVos uVp, dBu dBV V/Vr dBr
A%V AV AmV apV

Caution:  Voltage limitation of the rms value by means of menu
item “Max voit”, see 2.5.2 Configuration of the Analog
Generators/2.5.3 Canfiguration of the Digital Generators

As to the unit:

When entering negative voltages, the pulse is inverted. Conversion
into logarithmic units (dBFS, dBu, dBr, dBV) is not possible in this case.
peak-to-peak amplitude (analog): Vpp = Vims x 2 x 2/V1.5;

Vims i$ the rms value during pulse time, the levet during OFF time is
not considered when calculating the rms value.

L ® Enter the pulse duration, ie the time the sine? is switched on
paRal e Enter afile name for the list of pulse time (list sweep)
For entering file names, see 2.3.2.5

Range of values: lower limit:
1 sampie; depending on generator; in the digital
range, also on the clock rate {or oversampling
factor),
digitat: tmin = 1/ (sampleg,q x oversamp)
analog: tmin= 10.417 us (ANLG 25 kH2)
= 2.604 ps {ANLG 110 kHz)
upper fimit:
depending on generator, 60 s (DIG 768 kHz: 20
ms)
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Linits: s, ms, us, cye, keyc, Meoye

Side-effect:
Specifying a burst duration longer than the interval length causes the
latter to be increased to burst duration.

As 1o the unit: Apart from standard time specifications, the pulse
duration can also be specified in cycles. The selection of this unit,
which is relative to frequency, results in the number of cycles - and
not the pulse time - remaining constant when the frequency is
changed, ie increasing the frequency decreases the pulse duration,
thus decreasing the ratio ON_.TIME : INTERVAL.

: 'iNTEKUéL :_ & Entertheinterval length
i # Enter a file name for the time list of the "INTERVAL” {list sweep)}
For entering file names, see 2.3.2.5

Range of values: lowerlimit:  set burst duration
upperlimit: 605 (DIG 768 kHz: 20 ms}

Unit: s, ms, ps

Changes in the parameters ON-TIME or INTERVAL have effects only at
the end of the interval. The current interval can be aborted by
restarting the function (open the selection window "FUNCTION" and
confirm using ENTER) in order to avoid waiting times, especially with
long intervals.

2.5.5.7 SQUARE

Square signa! (dc-free); not available for ANLG 110kHz

N A & Enter the square-wave frequency
: FREQUENCY 8 Enter a file name for the frequency list (list sweep)
T RN For entering file names, see 2.3.2.5

Range of values: depending on generator; in the digital range, also
on the dock rate {or oversampling factor)

ANLG 25 kHz: 2Hzto 10kHz

DIG 48 kHz,

DIG 192 kHz: 2 Hz to sampler,q x oversamp/4
DIG 768 kHz: 50 Hz to samplef,q x oversamp/4

Units: Mz kHz AHz AkHz f/f, A%Hz Toct Oct Dec
Resoiution: non-linear
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o IR & Enter the square-wave amplitude
Y YORTAGE s Enter a file name for the amplitude list {list sweep)
o For entering file names, see 2.3.2.5

Range of values: digital: 0 to 175
analog: 0 to 10V,ns for UNBAL (BNC)
or COMTST (XLR)
0 to20V,ms for BAL (XLR)

Cautton: Voltage limitation of the rms vaiue by means of menu
item "Max volt”, see 2,52 Configuration of the
Analog Generators/ 2.5.3 Canfiguration of the Digital
Generators

Units: digital S %FS dBFS
analog V mV pV Vo, mVg, uVp, dBu dBV ViV, dB,
A%V AV amV apV

peak-to-peak amplitude (analog): Vg = Vimg x 2

2,558 MOD DIST {Two-tone Signal to SMPTE)

Superposing 2 sinewave signals: low-frequency interfering signal and high-frequency useful signal;
interfering signal is 1 to 10 times stronger than useful signal.

For intermodulation measurements to SMPTE (Society of Motion Picture and Television Engineers) and
modulation distortion analysis to DIN-IEC 268-3.

Frequencies
Recommendation DIN 45403, sheet 4 or DIN-{EC 268-3;
interfering signal: f1 < = 1.4 =tower limit frequency of DUT

f1>= 31 5Hz

useful signal: {2 > = 0.7 < upper limit frequency of DUT
f2> = 8xf1

SMPTE standard:

interfering signal: f1 = 60 Hz

useful signal: f2 = 7kHz

Amplitude ratio interfering signal : useful signal:
4:1 (SMPTE); to DIN, 10: 1 is also possible

With the LDG option fitted, the useful signal in the analeg range can be generated by the universal
generator or, alternatively, by the low-distortion generator.

Note: For intermodulation measurements to MOD DIST, an appropriate measurement function is to
be set in the ANALYZER panel (see 2.6.5.8).

. Frq Offset. See 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

For digital generators only;
See 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST
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For digital generators only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

For iow-distortion generator only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

The useful signal is generated by the low-distortion generator, the
interfering signal by the universal generator (less inherent inter-
modulation).

Both signals are produced by the universal generator,

® Enter the useful frequency
e Enter a file name for the useful frequency list {iist sweep)
For entering file names, see 2.3.2.5

Range of values: 4 kHz to fmay

fmax depending on generator; see 2.5.1
Units: Hz kMHz AHz AkHz f/f, A%Hz Toct Oct Dec
Resolution: 1 mHz (50 Hz for DIG 768 kHz)

Enter the interfering frequency

Range of values: 30 Hz (50 Hz fur DIG 768 kHz) .. 500 Hz
Units: Hz kHz AHz AkHz {Hr A%Hz Terz Oct Dec
Resolution: 1 mHz (50 Hz for DIG 768 kHz}

For low-distortion generator only: see 2.5.5.1 Common Parameters
forthe Signais SINE, DFD, MOD DIST

& Enter the total amplitude of both sinewave signals
# Enter a file name for the amplitude fist (list sweep)
For entering file names, see 2.3.2.5

Range of values: digital: 0 to1FS
analog: 0 to 10.964 V., for UNBAL (BNC)
or COMTST (XLR)
10 21.927 V,ms for BAL {XLR)

Caution: Volitage limitation of the rms value by means of menu
item "Max voit”, see 2.5.2 Configuration of the
Analog Generators/ 2.5.3 Configuration of the Digital
Generators

Units: digital FS %FS dBFS
analog VmVpV Vs mVp,uVo dBu dBV VIV, dB,
A%V aV amV apVv

in the anaii?_range, the maximum peak voltage is V2 x 12 V
(UNBAL) or V2 x 24 V{BAL)}. Hence, the following restriction applies

Vpp < 33.941 Vp, (UNBAL) or
Vpp S 67.883 Vg (BAL)

Vpp = Vipp + Vipp
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The total voltage is divided into useful signal and interfering signal in
a (selectable) ratio. The maximum total rms voltage, which is
obtained from the square sum of the singte rms values, thus depends
on the level ratio interfering signal : useful signaf. The specifications
for the range of values stated above are relative to the ratio 10 : 1.
The closer the ratio comes to the value 1 : 1, the lower the maximum
obtainable total rms voltage. With 1 : 1, itis 8.485 V, s (UNBAL) or
16.97 V,ms (BAL).

As a rule, the relationship between total peak-to-peak voitage and
total rms voltage can be expressed as follows:

Vop = Vems x 2 x V2 x (k + 1)/ Vkxk +1); k = "VOLT LF:UF"

If the total voltage is specified in a peak-to-peak unit, the ratio k =
VOLT LF:UF can be freely selected in the range of 1 to 10,

With the total voitage specified in an rms unit, the resulting total
peak voltage must not exceed the maximum permissible value of
33.941 Vpp (UNBAL) or 67.883 V;,p (BAL). For this reason, for voltages
of 8.485 Vs or higher {UNBAL) or, respectively, 16.97 Vms or higher
(BAL) the lower limit for VOLT LF:UF is higher than 1.

Side-effect:

When entering the total voltage as rms value, the menu item VOLT
LF:UF is corrected upward, if required.

Enter the ratio interfering level : useful level as a real number.

Range of values:  1.0t0 10.0

fn the analeg range, the lower limit (with higher rms voliage
specifications) depends on the required total rms voltage (see TOTAL
VOLT).

Unit: none
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2,559 DFD (Difference Frequency Distortion)

Two closely spaced sinewave signals of the same amplitude; for intermodulation measurements
(DFD method to DIN-IEC 268-3, former DIN 45403, Sheet 3).

With the LDG option fitted, the low-frequency sinewave in the analog range can be produced by the
function generator or, alternatively, the low-distortion generator.

Note: For intermodulation measurements to DFD, an appropriate measurement function is to be set
inthe ANALYZER panel (see 2.6.5.10).

o pither

OFF

S

- 'MEANFREQ

. DIFFFREQ

1030.7500.62

see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

For digital generators only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIsST

For digital generators only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

Far analog generators only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

The high-frequency sinewave is generated by the low-distortion
generator, the low-frequency sinewave by the universal generator.

Both signals are produced by the universal generator.

& Enter the mean frequency
& Enter a file name for the mean frequency list (list sweep)
For entering file names, see 2.3.2.5.

Range of values: SkMzto (fmay- 1 kH2)
fmax depending on generator; see 2.5.1 Selecting
the Generator
Units: Hz kHz AMz AkHz fffr A% Mz Toct Oct Dec
Resolution: 1 mHz; {DIG 768 kHz: 100 Hz)

Enter the frequency difference between both sines

Range of values: BOHzto1kHz (DIG 768 kHz: 100 Hz to 1 kHz)
fmin depending on generator; see 2.5.1 Selecting

the Generator
Units: Hz kHz AHz AkMz A4, A% Hz Toct Oct Dec
Resoiution: 1 mHz {DIG 768 kHz: 100 Hz).

Rec. to DIN-IEC 268-3: 80 Hz

2.104 . E-4



| Settiing

1030.7500.02

For low-distortion generator only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

& Enter the total amplitude of both sinewave signals
¢ Enter a file name for the amplitude list {list sweep)
For entering file names, see 2.3.2.5

Range of values: digital: 0 to1FS
analog: 0 t08.485V,mfor UNBAL (BNQ)
or COMTST (XLR)
0 t016.971 Ve for BAL (XLR)

Caution: Voltage limitation of the rms value by means of
menu item "Max volt”, see 2.5.2 Configuration of
the Analog Generators/ 2.5.3 Configuration of the
Digital Generators

Units: digital S %FS dBFS
analog VmV uVVy, mVg, pVy, dBu dBV
VIV, dBr A%V AV amV apV

The maximum peak-to-peak voltage in the analog range is V2 x 12V
(UNBAL) or V2 x 24V (BAL). Hence the following limitation applies:

Vpp £ 33.941V,, (UNBAL) or

Vpp = 67.883V,, (BAL)

Vpp = Vipp + Vapp

With two equivalent single voltages Vi, = Vypp, the maximum
permissible total rms voitage is:

Vims = V(2<NV1ppH2*V2)) 2) = V2 * Vipp/ (2xV2) = V2
= Vpp/a

The relationship between total peak-to-peak voltage and total rms
voltage can therefore be described by:
Vpp = Vims x 4
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2.5.5.10 DIM (Signal for DIM Measurements)

Dynamic intermoduiation Distortion (DiM); for intermodulation measurements (DIN-IEC 268-3, as of
1991).

A sinewave of higher frequency is superposed on a low-frequency squarewave.

The total amplitude only can be defined by the user. The square has the quadruple (peak) amplitude '
of the sinewave signal.

n the analog range, DIM is possible only with the LDG option and "ANLG 25 kHz" selected; the
sinewave is generated by the low-distortion generator.

With "ANLG 110 kHz" and "DiG 768 kHMz", DIM is not possibie.

Note: An appropriate measurement function {only "ANLG 22 kHz"} is to be set in the ANALYZER
panel for intermodulation measurements to DIM (see 2.6.5.9).

E ;' i_ Squareme There are 2 fixed frequency pairs available for sine and square:

Square signat 2.96 kHz, sinewave signal: 14.0 kkz
2,96/14 kiMz

Square signal 3.15 kHz, sinewave signal: 15.0 kHz
3,15/15 kHz

For analog generators only
in the analog range, the square signal is limited to 30 kMz or,
optionally, 100 kHz.

30 kHz Band limitation at 30 kHz

100 kHz _ Band timitation at 100 kHz

For low-distortion generator only;
see 2.5.5.1 Common Parameters for the Signals SINE, DFD, MOD DIST

"{;O'f,o.f{, v{}n : g & Enter the total amplitude of square and sinewave signal
S Ty & Enter afile name for the amplitude list (list sweep)
For entering file names, see 2.3.2.5

Range of values: digital: 0 to 1F5
analog: 0 to 10.60 Vs for UNBAL (BNG)
or COMTST {(XLR}
0 to 21.21 Vims for BAL (XLR)

Caution: Voltage limitation of the rms value by means of
menu item “Max volt”, see 2.5.2 Configuration of
the Analog Generators / 2.5.3 Configuration of the
Digital Generators

Units: digital FS, %FS, dBFS
analog V, mV, pV, Vo, MV, BVpp, dBu, dBV,
VIV, dBr, A%V, aV, amV, apV
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Random (Pseudo Noise)

Set generator signals which have the same or similar ¢characteristics as
noise {eg closely spaced sine lines in the frequency domain). There are
two ways of defining these signals:

& Specify the amplitude density distribution in the time domain
(Domain: TIME)

® Specify the amplitude frequency distribution in the frequency
domain {Domain: FREQ)

This function is available in ali generators.

DOMAIN: FREQ

Sine {ines with settable amplitudes are generated and superposed on
each other using defined frequency spacings to produce the output
signal. In order to minimize the resuiting peak value of the signal,
each line is phase-optimized reiative to the other lines. Minimum
form factors (= peak/rms) can thus be obtained. Depending on the
selectivity of the analyzer, the output signal is rot disptayed as a
sequence of single lines, but as a noise signal with cantinuous level
above the frequency.

DOMAIN: TIME

In this mode, noise signal generation is effected by nested random
functions which have been optimized to produce evenly distributed
noise. Periodicity is the case only after a runtime of at least 1 day.

Special application:

When the frequency spacing of the sine lines generated here exactly
matches the analysis spacing used for the FFT, an FFT analysis is
feasible without leakage. A selectivity of one line can thus be
obtained with the square window. The setup consisting of this
generator and analyzer allows you to precisely determine the
frequency response of a device under test at one go.

Note: As the optimization is very compute-bound, a few
seconds of computing time before the output is started
may be required by the generator, especially with small
frequency spacings and wide noise band. -»Status
display: "GEN: BUSY”.

Entering data while GEN: BUSY is being displayed aborts
the computations and the generator enters the
GEN:HALTED state. Selecting again the generator or the
output function restarts the generator.

Set the frequency spacing:
{disptayed with Domain = Freq only)

The frequency spacing can be set manually from 10 Hz to the upper
limit frequency of the generator currently used. The value entered is
corrected to the next settable value. The limits and settabie
frequency values depend on the sample rate (see 2.5.1 Selecting the
Generator).

The range of values depends on the sample frequency and the
generator (fra,)

Units: Hz, kHz

The value specified for the FFT analysis spacing is automatically
adopted. The value is also displayed in the ANALYZER panel under
"FFT:Resolution” (see 2.6.5.13 FFT). This setting is ideal for an analysis
using the rectangular window.

With no FFT selected in the analyzer, the setting is rejected (error
messagel).
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{dispiayed with Domain = FREQ only)
Specify the function which is used to determine the amplitudes of
the single sine lings.

All the sine lines between start value (see below) and stop value
have the same amplitude.

The amplitude of the sine lines between start and stop vaiue is
proportional to V11

As PINK, however band-limited to 1/3 octave = TOCT with settable
mean frequency.

The amplitudes of the single lines are set using floating numbers
which are read from a file.

File format:

The file is a pure ASCH file where the amplitudes of the single
frequency lines starting from 0 Hz are entered as fioating numbers;
the space between the lines is determined by "Spacing”. The
numbers specify only the amplitude ratio between the lines and not
the output amplitude {(which is determined after phase optimization
using "VOLTAGE PEAK"). The file must have a line with the keyword
'FREQUENCY_FILE' before the numbers. Comment lines begin with '#'
and are allowed anywhere. No difference is made between upper-
case and lower-case letters. The preset type of file is “FTF
(= frequency table file).

Example: "example.ftf' in the C:\UPD\USER directory.

Set the lower / upper limit of the range for generated noise {with
WHITE and PINK). The limits for this setting are 1 x spacing (lower
limit} and 29/64 x sample rate {upper limit). The values entered are
rounded to integer multiples of “spacing”.

(displayed with Domain = Freq)

Set the mean frequency at 1/3 octave. The output starts at the line
next to the mean frequency/ 1.12246 and ends with the line next to
the mean frequency x 1.12246.

Set the peak outputievel.

Display of the rms output voltage (with ANLG25 and ANLG 100 only)
{displayed with Domain = TIME)

(PDF = Probability Density Function) Select the amplitude
distribution function of the output signal:

Normal (gaussian} distribution which is cut off at triple the o-value
of the gaussian distribution curve,

Triangle distribution from -peak to + peak.
Equivalent distribution from -peak to + peak.

The gaussian and triangle distributions are obtained by calcutation
on the basis of equivalent distribution.
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2.5.5.12 Arbitrary (User-programmable Signal)

. FUNCTION -

ARBITRARY
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Output of any arbitrary waveform, which may consist of up to 16,383
points {=samples). The waveform is read from a file, 2 different
formats being supported.

a)

b)

AWD format: Output file of the arbitrary waveform designer.

The Arbitrary Waveform Designer (AWD-K1) 5 a software
package for generation of any waveform which can be run on
compatibie PCs (eqg on UPD).

ASCH format: The individual samples are entered as a sequence of
numbers (FLOAT format) into the file. During output, a numeric
value of 1.0 corresponds to the peak voltage specified in the
VOLTAGE PEAK field. The file must contain a line with the
keyward 'TIMETAB_FILE' before the numbers. Comment lines
begin with '#' and are allowed anywhere. No difference is made
between upper-case and lower-case letters. The preset type of file
is".11f* { = time table file).

Example: 'example.ttf' in the C:\UPD\USER directory.

The loaded waveform is continuousty repeated {without gaps) during
output.

The number of samples automatically results from the number of
curve samples included in the file,

Set the peak output level.

2.109 ' E-4



2.55.13 POLARITY (Polarity Test Signal)
Specific SINE2 BURST signa! with the following characteristics:
FREQUENCY: sample rate/80 (DIG 48 kHz)

1.2 kHz {ANLG 25 kHz)

ON-TIME: 1 cyc
INTERVAL: 2 ¢y¢

The amplitude of the signal only can be seiected by the user. The signal is not DC-free.

With ANLG 25 kHz and DIG 48 kHz only

Enter the SINEZ amplitude;

Range of values digital: 0 10 1F5
analog: 0 1012 V,m, for UNBAL (BNC)
or COMTST {XLR}
10 24 V,m for BAL (XLR)

Caution; Voitage limitation of the rms value by means of
menu item “Max volt”, see 2.5.2 Configuration of
the Analog Generators / 2.5.3 Configuration of the
Digital Generators.

Units: digital FS %FS dBFS
analog V mV pV Vpp mVpp pVpp dBu dBV ViVr
dBr A%V AV AmV ApV

peak-to-peak amplitude (analog): Vg = Vimg x 2 x 2/V 1.5;

Vrms is the rms value during pulse time, the level during OFF time is
not allowed for in rms value calculation.
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2.6 Analyzers (- ANALYZER Panel)

Activate the ANALYZER panel:

UPD front panel: ANLR

External keyboard: ALT + A

2.6.1  Selecting the Analyzer

The ANALYZER panel makes the settings for 3 analog and 3 digital analyzer instruments available.
The instruments are distinguished by their frequency measurement ranges and impiemented

functions,

The ANALYZER panel consists of the following segments:

ANALYZER —
ANALYZER ANLG 22 kHz T Selection of the analog or digital instrument, lower
: measurement limit, referente impedance for power units,
i'—:' configuration segment for setting the test Inputs.
2
CHANNEL(s) BOTH ‘;,:.’ {input connectors, channel selection, input impedance,
. - sample frequency, oversamphing factor, etc.)
= see 2.6.3 Configuration of the Digitai Analyzers
= see 2.6.2 Configuration of the Analog Analyzers
&
ot
START C?ND Auto l Ways of starting the analyzer, see 2.6.4
INPUT PEAK ON T
. — Peak value of input signal, see 2,6.5.15 input Peak
5
U~
FREQ/PHASE FREQ&PHASE w ;:5
: oz Combined frequency / phase measurement, see 2.6.5.16
it
B
MONITOR ON I =
‘ 4, Connector for headphones, see 2.6.6 Manitor.
FUNCTION RMS & S/N T
. Functions, see 2.6.5.2to 2.6.5.13
£
Q
=
o
=
=
e
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When switching from one analyzer instrument to the other, the data of all segments are stored for the
current instrument, the data of the new instrument are loaded and the panel contents can be entered
anew.

When changing to a different analyzer function, the settings in the configuration range are retained.

Measurement range limits of the analog ANALYZER instruments:

Table 2-16
Lower limit Upper limit
ANLG 22kHZz Y DCR2 W20 M2 21.75 kHz
ANLG 100 kHz D20 He 100 kHz
ANLG 300 kHz DC/50 Hz 300 kHz

% The frequency value refers to the upper limit of the analog anaiyzers

Lower limit:

DC: Setting the DC function in one of the three analog analyzer instruments results in DC
coupling of the input unit

2Hz/10Hz: The menu item "Min Freq” in the analyzer instrument ANLG 22 kHz offers selection of
the lower limit.

ZHz:  Inputunitis DC-coupled.
The input unit is controtled by DC signals. Limit check responds to both AC and
DC signals. A superposed DC signal may cause the switchover to a less sensitive
range, thus possibly reducing the accuracy of AC measurements.

10 Hz: Input unit is AC-coupled.

20Hz: N

Input unitis AC-coupled.
50 Hz: ~

Upper limit:
Signals can be measured up to this limit.

Measurement range limits of the digital ANALYZER instruments:

The maximum measurement frequency is given by

fmax = sample frequency x oversampling factor x 29.0/64.0

Set the sample frequency and the oversampling factor in the configuration segment of the ANALYZER
panel using menu items Sample-Frg and Oversamp, respectively.

For more details, refer to 2.6.3 Configuration of the Digital Analyzers.
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The internal sample frequency is given by:

f.» = sample frequency x oversampling factor

External sample frequency {per channel)
(no oversampling factor selectable)

fobers = Sample frequency

Availability of functions depending on the ANALYZER instrument:

Table 2-17
Functions
instrument
MOCD . filter
RMS | RMSsel | PEAK [QPEAK] DC| THD | THD +N DIM | DFD [Wow&F| FFY | Polarity | | )
DIST simulation
ANLG 22 kHz X X X X X x X X ® X X X X X
ANLG 100 kHzZ| x X - - X X X x - X - X ® X
ANLG 300 kHz] «x X - - X X X X - X B b3 X b4
DIiG 48 kmz X X X X . X x ® x ] X X X X
DG 192 k¥z X X - - - X X x - X - X X X
DIG 768 kHz X X . - - X X X - X - X X X

Higher-level functions:

The selected function can be complemented by higher-level supplementary funciions, which can be
selected in the configuration range:

INPUT-PEAK measurement:
Display of peak value of inputsignal, see 2.6.5.15 INPUT PEAK

Sample frequencies of the digital ANALYZER instruments for singie-channel and muitiplex mode

{see 2.6.3 Configuration of the Digital Analyzers)
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FREQUENCY-PHASE measurement:

The menu item FREQ/PHASE in the range with the higher-level functions of the ANALYZER panel
allows you to select two measurement modes:

® FREQ {frequency measurement on both channeis)
@ FREQ &PHASE (frequency measurement on channel 1, at the same time, phase measurement
between channel 2and 1)

For more detaiis, refer t0 2.6.5.16.

Availability of frequency measurement:

Table 2-18
Functions simultanesously available with frequency measurement
Instrument
MOD ) Filter
RMS | RMSsel | PEAK IQPEAK | DC | THD | THD + N DIM i DFD (Wow&F| FFT | Polarity | | )
DiST simulation|
ANLG 22kHz | v v Vv . v v = = = v v vV
ANLG 100 kHz| A . -0V v = = = v v
ANLG 300 kkz| V v - -V v = = = . ~/ Vv
DIG 48 kHz + v - . -0V v - - 2 . .
DIG1%2kHz | V v - SV Vv . - - v -
DIG 768 kHz | V v/ - - -0 v - - . v . .

Availability of phase measurement:
For analog instruments in two-channel measurement mode only (Channel(s): 182{2=11122).
Otherwise thisitem is not offered for selection.

Tabelle 2-19
Functions simultaneously available with phase measurement
tnstrument
D FH
RMS | RMssel | peak |QPEAK| DC | THD | D « N | MO0 lomt| DFD |Wowak| FFT | Potarity | T T
DIST simuiation|
ANLG 22kHz | v Vv + v v = = = v v - v
ANLG 100 kHz| ' - - Y v = = = - A - v
ANLG 300 kHz| v . - -V v = = | = - + - v

Vv valid measurement result
- no measurement result {"....." displayed) -
= the input signal being a frequency mixture, the measurement resultis only conditionally true
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2.6.2 Configuration of the Analog Analyzers

The two-channel analog analyzer features unbalanced, balanced and floating test inputs. Both
channels can be configured individually, their measurement inputs are DC-decoupied from each other
and from frame potential. The configuration is explained by way of the below ANALYZER panel and
its menu items,

ANALYZER Panel

Selection and dispiay of the lower frequency range limit.

Settable only with ANALYZER ANLG 22 kHz.

For ANALYZER ANLG 100 kHz and ANLG 300 kHz, mere display
function.

2Hz DC coupling of the inputs with AC and DC measurements

Even with AC measurements, DC parts in the measurement signal
control the input amplifier, which might reduce the resolution and
accuracy of the display.

10Hz AC coupling of the inputs.
In balanced mode, however, the input resistors are always DC
coupled (see “Impedance”).The DC function renders selection of this

T — parameter ineffective (see 2.6.5.5, DC).

Refimped

S e, Reference impedance as reference for computing the units d8m, W,
AW, AW, P/Pr and %P/Pr {see 2.4, Common Parameters of All
Functions). The current setting is displayed. The reference impedance
can be reset after having opened the selection window.

<Value>

Setting range 1 mQ to 100 kQ

™ Seiectthe input channeis.

The selected channel only is active, the other one is switched off.

2 In balanced mode, the input impedance is retained at the XLR female
connectors when the channel is switched off (see "input” BAL XLR,
“Impedance”).

1&2
Both channels are active and can be configured individually.

2=1
Both channels are active and equally configured. Initial selection
causes channel 2 to be set using the parameters of channel 1 (CH 1 or
2 may already be active or still be deactivated).

1=2

Mmmmmmmmmemen? A8 AOVE, however 1 and 2 interchanged.
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input -

UNBAL BNC

BAL XLR

GEN1
GENZ

1030.7500.02

Select the input mode.

The current setting is displayed. (See also 2.12, Display of Selected
Inputs and Outputs). The input mode can be reset after having
opened the selection window.

Unbalanced, floating inputs via BNC female connectors (see Fig. 2-17)
Deactivated inputs are floating and open.

Balanced to ground, floating inputs via XLR female connectors (see
Fig. 2-18).
Deactivated inputs are floating, set input impedances are retained.

internal connection of a Generator channel to the analyzer channels.
Allows the device-internal measurement of the voltages at the
generator connectors. The generator output is loaded by each
analyzer channel by 2 x 100 kQ in balanced mode and 100 kQ in
unbalanced mode (see Figures 2-19, 2-20 and 2-21). The input
connectors (female) of the appertaining analyzer channels are
inactive.
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ANALYZER Panel

1MQ

300Q

600 Q

20k Q

USER DEF

- Common. .

FLOAT

GROUND

Mrrererr——

AUTO
FIX

LOWER

1030.7500.02

Select the input impedance.

In unbalanced mode, UNBAL BNC oniy; no further selection possible.
With baianced input, BAL XLR, balanced to ground, floating design.
As withimpedance 300 Q
Aswith impedance 300 Q

Allows the setting of a resistor in balanced mode, which you can fit
into each of the channels (see “User-definable Resistors” - at the end
of this section).

Common reference of potential of BNC input female connector,
selectable in the UNBAL mode oniy.

BNC external conductor floating against frame ground.
Permissible voltage = 25V AC or 30V DC against frame ground.

BNC external conductor connected to frame ground (PE conductor).
Switchover to BAL-, GEN mode at a tater date or switching off the set
unbalanced channel renders the reference to ground ineffective,
important:

Reference to measurement potential only, no safety connection to
VDEOM!

When connecting a measurement source, a current of 2 A via the
device-internal ground connection should not be excesded, other-
wise the device may be damaged.

Select the measurement range.
Allows the optimum voltage range to be set depending on the
measurement sphere. After having opened the selection window, 3
modes are offered for selection.

Aytomatic selection of the range.

The setrange is retained in any case.

The set range is kept as the lowest range. Overloads cause higher
ranges to be automatically switched over to.

After having chosen the FIX and LOWER modes, the rated value set
for the range is disptayed, which can be reset after having opened the
setection window.
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Table 2-20 Ranges

Rated values | input | input Analyzer ANLG Rated values | Input | input Analyzer ANLG
RMSorDC | Unbal | Bal |22KHz [100/300 kMz RMSorDC | Unbal | Bal |22KHz 100/300 kHz

1my X X = X2 1Y X X X x2)
imy X X =i X2 1oV X X X X
10 mv X X -0 X2 18V X X X X2
30my 1 X X X X2 Elay) X X X X
160 my X X x X 60V X - X X2
300 mv X X X X 100V X - X X
TV X X X X 180V X - X x2)
18V X X X X2 360V X - X X
3V X X X X

% ... possible

= ... not possible

With analyzer instrument “ANLG 22 kMz", the most sensitive measurement range is limited to 30 mV.

The great dynamuc range of the audio A/D converter however allows measurements down 1o a few Vv to be performed
with 2 high measured vaiue resolution (lower limit = 0 V).

With the DC function, the next insensitive and valid range is internally set when seiecting the range.

(see 2.6.5.5 DC}

3

For the analyzer instruments ANLG 100/300 kiz, the three most sensitive ranges {1 mV, 3 mV and 10 mV) can be used when

the signals to be measured have no frequencies higher than the upper lisnit {160 /300 kHz) of the selected instrument and
their ievels are within the selected range.

Otherwise,

the use of 'Range LOWER 30 mV' is recommended to biock the three ranges in order 10 avoid measurement

errors due to overioads.

An optimum dynamic range for the measurement of non-linear distortions is guaranteed by spacing
the range betow 1 V in 10-dB steps while using 5-dB steps in the range above 1 V. Overranges or
underranges in the current measurement range causes the switchover to the next possible range
provided that RANGE AUTO is selected. The same is true for RANGE LOWER, however switchover 10
the next lower range is performed only when the range limit selected in the menu is not violated.

The range values are rms vaiues for sine or other waveforms with a crest factor of V2 or less.

Caution:

1030.7500.02

For measurements on dangerous contact voltages > 25 V AC or 50 V DC, observe the
limit values to VDE 0411, Part 1.

We recommend that the peak currents from a test voltage source be limited to the
following maximum values:

for DC: to2.0mA

forACto TkHz: to0.7mA

forAC > 1 kHz: to0.7mA x flkHz, maximum 70 mA.

Furthermore, the reference point of the test source and the instrument frame should be
grounded.
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Equivalent circuit diagrams of test inputs:

BNCFemale )

Connetor

Min freq
O ACcoupliOHZ pomoemee- “
® oC-coupi 2 Hz X
i
~
1t M
t
GAS pF

1 MO \ input Amplifier
t.?/

Commaon
O FLoAT
® cno

-\

Floated Gnd

=1.5nf

-

s

Fig. 2-17 Unbaianced input, Input UNBAL BNC (channel 1 or 2)
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Min Freq

(O AL-coUplAOHZ frmmm o e o e e e = -
& DC-coupl2 Hz :
.._.._._..._._-__-—.__\‘e\.......
-
]
XLRFemale 2 ) I
Co ct 1
nnector R 15 uF :
' 111 kQ : 1000
H
imped : :
O 20k  : | Fioated
T -
@ 300 /600 O/ : : Gnd Balanced
USER DEF | 360 80 HaER !
! 11k 1 | |o0ke
! i
bommm- 1.5 pF |
D " .
3 il !
ol
\!\—
—— = 1.5nF
5 . T
», ;
%
Fig. 2-18 Balanced input, {input BAL XLR, channe! tor 2)
Min Freq
O AC-coupl/AOHZ |mmmmmemmmm - -
& DC-coupl2 Hz i
]
i
i
i
?
Cutput ON :
Generator et BN . - i Analyzer :
. : PN
BNC Hi sl - . !
; ~ 1l Hi
: | e i
]
E ! E 1.5 pF
Cutput ! : '
H i
UNBAL BNC ! : , 100 kS lnput
! ' 1 amplifier
] H 1
' P
BNEC Lo - o i 1
i S L
' ey 1.
' l = 1.5nF

Fig. 2-19 internal connection to generator output UNBAL BNC
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Min Freq
O AC-coupl/i0HZ

................. -
@ DC-coupl.2 Hz |
1
1
]
t
]
¢
]
: Cutput ON i :
Generator : o [T 1: i Analyzer 2
M I
XLR2 = j ; ! \?\
. i
] P e "
! i i { T c
Output ! i 1.5
BALXLR | to ; 1000
. \ i i
er l ! i : Floated Gnd
COMTST XLR E : : ! _L sl
i | j : =1.5nF
. ]
! P i 100 kQ 7;;
XLR3 Lo 1.5 pF! 0
! L<‘ 1 ] L
! [ i | ;
t H ~
Fig. 2-20 Internal connection to generator ocutput BAL XLR
Generator | ANALYZER Panel . Analyzer
Cutput ! 1
{ F
i %
i :
Channel t @ o GENt T—Q Channel 1
3 ]
; GEN2 i
: @
'= !
i i
| !
1 i
i '!
i GEN1 1
t 1
Channel 2 ¢ > GEN2 :————-o Channel 2
i '

L Setect with active analyzer channels only

s

With inactive generator channels, the analyzer signal path is connected to ground.

Fig. 2-21 Internal signal paths
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User-definable Input Impedances (USER DEF)

For specific measurement spheres, the input impedance of the balanced measurement input can be
configured separately for each channel. Both analyzer channels in the UPD can each be retrofitted
with one additional resistor.

Caiculation and specification:

® Ry desired input resistance in the range about 1 0 to max. 20 kQ at the XLR female connector,
resulting from parafleling the 20-kQ input and the additional input resistor R.

1
) 1

Rocen 2080

®  Fitted resistor R =

& Max. loading capability: 1W

&  With the USER DEF setting, limited maximum measurement voltage at the XLR female connector :
V= V(1W xR ) or max. 35V

Instaliation (by authorized service personne! only):

Note: All boards are electrostatic sensitive devices, Handle them in line with ESD regulations.

»  Remove the power plug from the UPD.
¥ Withdraw the upper panelling and shielding cover (front-panel, right-hand).

»  Withdraw the boards Analog Analyzer CH1 or, as the case may be, CH2 using the detent levers and
disconnect the coaxial connections at the bottom side.

»  Unscrew left-hand cover on component side.
» Solder the additiona! resistor to the soldering tags P250, P251.

Switch-on:
Select the parameter USER DEF in the dialog window of menu item “Impedance”.

State as delivered:
No resistor is factory-fitted, leading to the effective input impedance of 20 k2 when selecting the
menu parameter USER DEF.

MONITOR:

Connector for headphones, see 2.6.6 - Monitor
Available for:

¢ all analog analyzer instruments
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2.6.3  Configuration of the Digital Analyzers

Common Settings:

R Select the lower frequency range limit.
. MinFreq o1 DIG 48kHz Selection between 2 Hz/10 Hz
L e e DIG 192kH2Z Selection between 10 Hz/100 Hz
DIG 768 kHz Selection between 10 Hz/100 Hz
2Hz

Alt functions offering AUTO for selection (eg Meas Time AUTO} get
faster with hight frequency range limit, ie the measurement rate

10 Hz increases!
100 Hz
| —
B Set the currently active channel:
- Channels®
L T The meaning depends on the interface used, see the below overview
of interfaces.
1
2
BOTH
. A

Select the inputinterface:

S —

SERIAL MUX serial universal input, multiplexed

SERIAL serial universal input

PARAL MUX parallel input, multiplexed

PARALLEL parallel input

AES/EBU digital input, XLR

S/P DIF digital input, BNC

CPTICAL digital input, optical

INTERN digital input, from internal generator
. - .

Available interfaces depending on the instrument used:

e DIG 48kHz: all interfaces in all modes

® DIG192kHz: AES/EBU, S/P DIF, OPTICAL, INTERN no longer possible
® DIG768kHz: AES/EBU, S/P DIF, OPTICAL, INTERN no jonger possible

Note: AES/EBU, S/P DIF and OPTICAL can be used only together with UPD-B2 option (AES/EBU
SIP DiF).
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Table 2-21 Overview of interfaces

1030.7500.02

input Channel Explanation
SERIAL 1 Measurement on channel
2 Measurement on channel 2
BOTH Measurement on both channels
SERIAL MUX 1 NMiultipiexed input on channel
Only samples with a Wordselect fine status identicai to the Wordselect setting are
measured
2 Muitiptexed input on channel t
Oniy samptes with Wordselect gitferent from Wordselect setting are measured.
BOTH Multiplexed input on channe! 1. Both channels are measured.
PARALLEL 1 Measurement on paraliel interface
2 Measurement on second parailel interface, with UPD-B3 {Highspeed) option only
BOTH Simuitaneous measurermnent on both interfaces, with UPD-B2 option only.
PARA MUX 1 Multiplexed input
Only samples with Wordselect identical to WordselCh1 setting are measured.
2 Multiplexed input
Qnly semples with Wordselect different from Wordse!Ch1 are measured.
te 2 .
Muttiplexed input
Both samples with Wordselect = HIGH and = LOW are measured.
INTERN 1 Only 1 channel possible.
o Samplefrg
32 kHz Set the signal clock rate; with 32 kMz, 441 kHz and 48 kHz, an
appropriate internal clock is generated, which is availablie at the
44,1 kHz interfaces for control of an external circuit; otherwise the
{generated) clock is insignificant for the measurement!
48 kHz
When selecting VALUE, the frequency applied can be entered in the
VALUE next field to be displayed; clocks at the interface are not generated in

this case.

important: If the frequency set does not match the frequency
applied, all filters and frequency measurements are
correspondingly shifted in frequency! The frequency
applied to the UPD (sample rate) must not exceed the
respective maximum sample clock rate (48000 Hz x
maximum permissible oversampling rate) of the
selected instrument by more than 10 %. Otherwise
faulty measurements may occur or the measurement
is aborted.

Status display:

ANL: ORUN;  Restart the measurement by selecting the function
again.
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Oversamp (Oversampling) A |
© peew——  Set a clock multiplier; depending on the instrument, ! to 16 are
selectable, see Overview.

Note: This oversampling factor refers to the full word length.
Higher oversampling factors (eg 64) are aften used with
bit stream converters (1-bit-sigma-delta converters).

6 They are usually cantrolled with an oversampling factor

\ J of 1.

- 03 b B

The internal system clock rate (also referred to as sample rate} is given by:
System clock rate = basic clock rate x aversampling

Specifying the frequency by sefecting VALUE does not permit seiection of an oversampling factor; the
internal sampie frequency matches the external one. ‘

Table 2-22
Basic clock rate Multiplex QCversampling
Instrumaent i} R
[kHzt peossible possible factors
DIG48 32,44.1.48 yes no
DIG 192 32,44.1,48 } yes « 2,0 8,
DIGT68 32,441,48 no 2,04, +8,.16

Hence, the following frequency ranges of the digitat ANALYZER instruments result:
; fmax = sampie rate x 29/64

Maximum measurement frequency in kHz

Table 2-23
Oversampling factors
Sample frequenc
plefrequency 1y 2 a 8 16

DG 48 kHz 32 kHz 14.50 —— e J— —
451 kMz 19.98 — ——— p— —
48 kHz 21.75 — - s e
VALUE direct entry of frequency without aversampling factor
160 Hz to 48 kMz 29/64 x clock rate

DIG 192 kMz 32 kHz 14.50 29.06 58.00 -
44,1 kHz 19.98 39.96 79.93 w—— ——
48 kHz 21.7% 43.50 87.00 n —_
VALUE direct entry of frequency without oversampling factor
100 Mz to 300 kH2 29/684 x clock rate

DiG 768 kHz 32 kHz 14.50 29.00 58.00 116.00 23200
441 kHz 19.98 3396 7993 159.86 319.72
48 kHz 21.75 43.50 87.00 174.00 348.00
VALUE direct entry of frequency without oversampling factor
100 Hz to 1000 kHz | 29/64 x clock rate
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Audio Bits

1030.7500.02

Word length of analysed audio sampies in bit.

Range of values depends on output:

@ Output - SERIAL MUX {SERIAL:
With word length 8:

16:

24:

32:

Tt n

@ QCutput - PARAL MUX|PARALLEL:
e Output » AES/EBU |S/P DIF | OPTICAL:
& Output - INTernal:

8

Bto 16
810 24
Bto 28
81028
1610 24

Bto 28

Reducing the word length causes the audio sample values to be

rounded to the specified word length.
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* Serial Interface: (Universal)

Located on the UPD front panel, labelied with DIGITAL AUDIO INPUT, 15-contact D-SUB connector.

The two's complement is used as data format (signed integer).

0010000...0 = +0.25 « full scale
011111101 = +1.00 » fuil scale
1000000..0 = -1.00 « fuilscale
1100000..0 = -0.50 « fuilscale

(MSB = Most Significant Bit)

Examples: MSB, ... LSB:
MSB, ... LSB:
MSB, ... LSB:
MsB, ... LSB:
'Wofdleng‘{h_-
8
16
24
32
|
- Wordoffset
)
 autionin
) Worddock
RISING
FALLING
SO ——
o Bitdock .
RISING
FALLING
J N
1030.7500.02

Set the data bits per input sample:
8, 16, 24 or 32 bits.

Set the position of the synchronizing pulse or wordselect signal (see
Fig. 2-22) relative to the beginning of the sample data.

Range: ~Wordiength/2 ... +WordLength/2-1. The softkey aliows the
significance of the audio bits to be altered. Shifting the synchronizing
pulse by one bit position towards the M3B (= smaller word offset)
‘doubles’ the signal amplitude. With the signal amplitude being
between 0.5 and 1.0 FS (full scaie) {and therefore doubling being not
possible), a misadjusted word offset causes incorrect measurements
because any less significant bit is always interpreted as MSB, except
when the setting is correct. With the ward offset of the converter
being unknown, the proper position must be determined using the
trial-and-error method.

see "Common Settings”

Set the polarity of the synchronizing pulse: RISING or FALLING (active
edge).

Set the polarity of the bit clock: RISING or FALLING.
Note: Faults in transmission {(sporadic errors) may be remedied by
inverting the bit clock. The reasons for errors of this type may

be crosstalk of the clock line on the data or violation of the
setup- and/ or holdtime request of the receiver.
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Bit Order Set the bit order:

LSB FIRST The less significant bitis the first to be received,
MSE FIRST The most significant bit is the first 1o be received
S : - {This setting appears with SERIAL MUX only). Set the assignment of
- WordselCH1 channel 1 with SERIAL MUX:
Low Channel 1is assigned iow-level on the WORDSEL A line.
HIGH

Channet 1is assigned high-level on the WORDSEL A line.

Terminal conditions: All outputs (clock lines) are operated by moduies of the 74AC-family
via a protective resistor of 22 Q and are thus temporarily short-circuit
proof. A short-circuit too long causes the driver module to be
excessively heated, which may then fail. All inputs feature TTL
switching thresholds and are applied via a protective resistor of 220 Q
to modules of the 74ACT-family.

Setup time: (the time during which, before a clock puise, data must
notchange): 15ns

Hold time: {the time during which, after a clock pulse, data must not
change): 5ns

Fast switch-off: Pressing the OUTPUT OFF key causes all outputs (except for OUTSV)
to be switched to high-impedance states {TRI-STATE). Clock signals
are applied again when depressing the OUTPUT OFF key once more.

Table 2-24 Pin assignent and signals {serial interface):

Signal name Pin Remark
GND 7.8
CUTSY 12 5V, 50 ma
GND 2
Kanal1: With SERIAL MUX: channel 1&2
SCLKA 9 Input, bit clock
SDATAA 10 Input, audio data
WORDSELA 1 Input, synchronizing pulse or wordselect
Kanal 2:
SCLKB 15 input, bit clock
SDATAB 14 input, audio data
WORDSELR 13 Input, synchronizing puise
ACLKOUT 5 Qutput, bit clock output {8 1o 32-fold
audio clock)
SWSOUT 4 Output, audio ciock
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Timing: < Audlobits L

MEB LS MSB

Serigl Data { - ‘[H

s [ TULVTULUUUUL UL
R
W

Wordclock(rising) _\ _/—\
Offsot = O - =

Wordclock(falling) \_ _/
Offsat = 2
Wordoftset §—
Waordiangth

o

T =1/ samplarata >
Fig. 2-22
Timing: Digltal Audio Serial input

Parallel Interface:

Located on the UPD rear panel, labelied with DIGITAL AUDIO INPUT, 37-contact D-SUB connector. The
interface is located on the Digital Analyzer board or on the UPD-B3 option (Highspeed).

Note: & with PARALLEL input (not multiplexed), channel 2 can be selected only when the High-
speed option is fitted.
® with PARALLEL input (multiplexed), the female connector labelled with "Channel 1/2*
can only be used.

Settings:

(This setting appears with PARAL MUX only). Set the assignment of
channel 1 with PARAL MUX: -

LOW Channel 1is assigned low-level on the LR iine.

HIGH Channel 1is assigned high-level on the LR line.

: Wnrctciack '

Set the polarity of the strobe signal (RISING or FALLING). For more
details, refer to Timing.

RISING

FALLING
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Table 2-25 Pin assignment and signals {parallel interface):

Signal name Pin Remark

GND

QUTSV

GNB

GND

Digital Audio Bit 27 ((VISB)
Digital Audio Bit 26
Digital Audio Bit 25
Digital Audio Bit 24
Digital Audio Bit 23
Digital Audic Bit 22
Drgital Audio Bit 21
Digital AudioBit 20
Digital Audio Bit 19
Digrtal Audio Bit 18

-
-~ o

5V, 50 maA

a—y —
Dwm\amwnwmmm

—

Dagitai Audioc Bit 17 12

Digital AudioBit 16 13

Digital Audio Bit 15 14

Digital Audio Bit 14 15

Digital Audio 8it 13 20

Digitai Audic Bit 12 21

Digital Audio Bit 11 22

Drgital Audio 8it 10 23

Digital Audio Bit 09 24

Digital Audio Bit 08 25

Digital Audio Bit 67 26

Digitat Audio Bit 06 27

Digitai Audio 8it 0% 28

Digitat Audio Bit 04 28

Digital Aucio Bit 03 36

Digital Audio Bit 02 N

Digital Audio 8it 01 32

Digital Audio Bit 00 (LSB) 33

LR (Wordselect) 34 Evalvated with PARAL MUX only

PSTROBE 35 Read clock (audio clock)

PCLKOUT 36 Cutput, bit clock output {32 . set clock
rate}

PWSOUT 37 Output, set aydio clock

Important: Always connect external devices adjusting to the MSB, as
otherwise the most significant bits are read with incorrect signs
{leading to faulty measurements).
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Audiobits Audiobits

Timing: B BE— —p
MSB LSB Msg LS8 MSB
Wordlangth
Wordseisct (Mux) [
CHfsat=0 Channel A Channal B [
» T=1/sampleraie -

Timing: Digital Audio Serial Mux Input/Qutput

Fig. 2-23

Data format: 1

Terminal conditions: as with serial interface
Fast switch-off; 4

AES/EBU, S/P DIF, OPTICAL Interfaces

The input data are read by the UPD-B2 option (AES/EBU S/P DIF). After the extra bits (validity, parity,
user bits, ...} have been removed, the audio data are transferred to the analyzer.

Measurements on this interface are possible only with the analyzer instrument DIG48kHz selected.

Select the inputimpedance {possible with AES/EBU only)

Terminate the balanced AES/EBU line with the rated impedance.

High-impedance monitoring of UPD on existing connection

See 2.6.3 Common Settings.

See 2.6.3 Common Settings.

interface INTERN:

Internal digital connection between generator and analyzer. The sample rate has a fixed setting of
43619.7917 Hz.

Measurements on this interface are possible only single-channel and with the analyzer instrument
DIG4BHz selected.

Caution:  Also, the generator must be set to INTERN!

See 2.6.3 Common Settings.
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2.6.4  Ways of Starting the Analyzer, Ext. Sweep

Available for

all six ANALYZER instruments.

Theory of operation

“START COND"determines when, how often or the conditions which must prevail to trace measured

values.

Depending on the selection of START COND, the measured value is - when the conditions required for
tracing of measured values are met - triggered, displayed in the measurement result window and
saved in an UPD-internal, 1024-digit measured value buffer.

The measured value list can be displayed or represented in the form of graphics (see 2.10).

Depending on the selection of START COND, the measurement either starts immediately (AUTO} or
only when the desired trigger condition is fulfilled.

With START COND not AUTO, an external sweep (START COND - AUTO, FREQ CH1/2, VOLT CH1/2) or
periodic measured vaiue tracing (START COND - TIME) is started using the START or SINGL keys (see
2.11 Starting and Stopping a Measurement).

AUTO

TIME

1030.7500.02

{Start Condition} Specifies an event triggering off a measurement,
Continuous measurement mode without trigger condition.

The SINGLE or START keys allow you to switch between single and
continuous measurement when no sweep is active,

The AUTO mode must be activated to enable the sweep of the
frequenicy of the selective rms measurement (see 2.6.5.3 RMS SELECT)
or of the generator parameters (see 2.5.4.2). Severai sweeps at the
same time are not permissible and can therefore not be set.

The measured values are traced at regular intervals determined by
the distance between the timeticks. The measured values are enter-
ed in the buffer and displayed in the measurement result window.

The START key is used to start a sequence of periodic tracings of
measured values, which is restarted from the beginning when the
number of sweep points specified under "Points” is reached.
Between the individual sweep points, the analyzer is in continuous
measurement mode.

The SINGLE key allows you to start a single sequence of periodic
tracings of measured values. The sweep enters the SWP TERMINATED
state when the number of sweep points specified under "Points” is
reached. The analyzer state is then "TERMINATED".

TIME cannot be selected with frequency sweep of the selective rms
measurement or any generator sweep being set at the same time!
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START COND:

Y

FREQ CH1
FREQ CH2Z

VOLT CH1
VOLT CH2

|

Tracing of measured values because a change in frequency was noted
at ANALYZER input channel 1 or channel 2.

With the START or SINGLE key, an external frequency sweep is started,
which in turn starts a singte measurement on the occurence of a
trigger event or, as the case may be, after a delay ta be entered. The
measurement resylt is entered in the measured value buffer. A new
trigger event occurring before this single measurement is terminated
causes the immediate start of the new single measurement.

Starting a continuous sweep using the START key causes the sweep to
be restarted after any change in frequency in the direction from stop
1o start frequency (see 2.11),

A single sweep started by the SINGLE key is stopped by a measured
vaiue beyond the stop frequency.

Changes of the frequency of STOP and START are ignored.

Note: Before changing the value to be measured, a time not less
than the sum of delay and measuring time must elapse;
otherwise it is not possible to conclude the measurement.
This would mean that no measured values are displayed or
stored in the buffer.

FREQ CH1 | FREQ CH2 cannot be selected when the frequency sweep
in the RMS Select measurement or any generator sweep is
simultaneously set!

Tracing of measured values because a change in voitage was noted at
ANALYZER input channe! 1 or channel 2.

With the START or SINGLE key, an external voltage sweep is started,
which in turn starts a single measurement on the occurence of a
trigger avent or, as the case may be, after a delay to be entered. The
measurement result is entered in the measured value buffer. A new
trigger event occurring before this single measurement is terminated
causes the immediate start of the new single measurement.

Starting a continuous sweep using the START key causes the sweep to
be restarted after any change in voltage in the direction from stop to
start frequency (see 2.11).

A single sweep started by the SINGLE key is stopped by a measured
vaiue beyond the stop level.

Changes of the voltage of STOP and START are ignored.

Note: Before changing the value to be measured, a time not less
than the sum of delay and measuring time must elapse;
otherwise it is not possible to conclude the measurement.
This would mean that no measured values are displayed or
stored in the buffer.

VOLT CH1 | VOLT CH2 cannot be selected when the frequency sweep
in the RMS Select measurement or any generator sweep is
simultaneously set!

Pressing the STOP key ends an external sweep. By pressing the CONT key, continuous
measurement mode is returned to.

1030.7500.02
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Delay .
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The menu item START COND -» AUTO, FREQ CH1/2, VOLT CH1/2
allows the user to enter a delay time, which is useful for:

e Signal modifications at the generator {entry of values, varia-
tions via rotary knob)

Sweeps

STOP/CONT key depression {continuous measurement)

SINGLE key depression (single measurement)

Modifications in the ANALYZER panel

iiodifications in the GENERATOR panel

Modificationsin the FILTER panel

Delay determines the waiting time requirec from the events stated
above to the restart of a measurement in order to aliow the device
under test to settle.

Range of values: 50msto10s

Units: s, ms, s

Note:

Delay is considered in single measurements only, ie in single
measurements triggered by the SINGLE key in the START COND -
AUTO mode or on the occurrence of a trigger event in the START
COND - FREQ CH1/2, VOLT CH1/2 modes.

During continuous measurements, Deiay is considered in the first
measurement only. The following measurements are made without
delay.

in the menu item START CONDaTIME the intervals between the
single tracings of measured values can be specified. A single
measurement is started after every tick.A new measurement is only
triggered when the last measurement has been completed. l.e., ifa
timetick is selected which is smaller than the measuring time, the
timetick is adapted internally to the measuring time; ie., it is
extended to be identical.

Range of values: 10msto 10s

Units: s, ms, ps

The menu item START COND - TIME atlows the number of entries in
the measured value buffer to be entered.
Range of values: 1101023
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T MinVOLT

U Variation
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The menu items START COND - FREQ CH1| FREQ CH2 allow the
entry of a minimum voitage to be applied to the ANALYZER input
in order to trigger a measurement,

Range of values:
Anatoginstrument:  10uVto 1000V

Units: V, mV, gV dBV, dBy, W, mW, dBm
Digital instrument:  0.0001t0 1.0FS

Units: F$, %FS, dBFS

The menuy items START COND - FREQCH1|FREQ CH2

VOLT CH1 |VOLT CH2
allow the entry of the start and stop values. The frequency or leve!
applied to the ANALYZER input must not exceed the start/stop
timits in order to trigger the measurement.

Range of values FREQ CH1 | FREQ CH2:

Analoginstrument: 2 Hz|10Hz tarange limits, see 2.6.1

Digital instrument: 0OHz to range limits, see 2.6.1
Units: Hz, kHz

Range of values VOLT CH1|VOLT CH2:
Analog instrument;: 10uVto 1000V
Units: V, mV, uV dBV, dBu, W, mW, dBm
Digital instrument: tLto 1.0FS
Units: FS, %FS, dBFS
LL:  The lower limit for the level start/stop values depends on the
number of audio bits (see 2.6.3), however must not be less

than 1pFS. It can be calculated as follows:
LL = 2 -Audio Bits

The menu items STARTCOND - FREQ CH1 | FREQ CH2

VOLT CH1 | VOLT CH2
allow the entry of a value in percent by which the input frequency
or input voltage must be varied at ieast in orcer to trigger a
measurement.
Changing the frequency or voltage in the direction from stop to
start causes a restart of the sweep,

Note: Select the variation 10 % to 50 % smalier than
the variations to be expected in order to
guarantee reliable triggering.

Range of values: LLto 50%

Unit: %

LL:  The lower limit for the entry of variation is not less than 0.1%
and is output such that not more than 1024 measured vaiues
are generated {depending on the spacing between start and
stop values).
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2.6.5 Functions

FUNCTION . |

OFF

RMS & S/N

RMS SELECT

PEAK & S/N

QPKE&S/N

DC

THD

THD + N/SINAD

MOD DiST

DIM

DFD

WOW & FL

POLARITY

FFT

WAVEFORM

S ——

1030.7500.02

No measurement function

True rms measurement of ac voitages
see 2.6.5.2

Selective rms measurement with narrow bandpass
see 2653

Determining the maximum peak value within a monitering interval,
see 2.6.5.4

Peak value detection with subsequent defined rising and falling
times, see 2.6.5.4

DC measurement, see 2.6.5.5

Distortion measurement {without consideration of broadband
noise), see 2.6.5.6

Distortion or SINAD measurement {with consideration of broadband
noise), see 2.6.5.7

Intermodulation measurement with high-frequency useful sinewave
signal and a low-frequency interfering sinewave signal,
see 2.6.5.8

Dynamicintermodulation measurement with low-frequency square
signal and high-frequency sinewave signal,
see 2.6.5.9

Intermodutation measurement to DFD method by two adjacent
tones with relatively high frequencies,
see 2.6.5.10

Wow and flutter measurement
see 2.6.5.11

Polarity measurement to check for polarity reversal in a device under
test, see 2.6.5.12

Graphical display of spectrum,
see 2.6.5.13

Display of waveform
see 2.6.5.14
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Common Parameters of Functions

2.6.5.1
. siNSequ
Sl v it b S
ON
OFF
N—

©Unitcht

o Uni

tchy

1030.7500.02

(5/N sequence)

The functions RMS & S/N, PEAK & S/N, Q-PK & S/N offer the

possibility of /N measurements {signal-to-noise}. The generator

signat at the device under test is alternately switched on (signal}

and off (noise) and a measurement is performed in each case. The

ratio of the two measured values in dB expresses the S/N ratio of the

device under test.

Any desired generator setting is permissible,

A deactivated generator means:

® with analog generator instruments, the output voltage is
switched off with the output resistance being constant

# with digital generator instruments, a level value of 0.0 full scale
is output with the clock rate being unvaried (all bitsto 0}

S/N measurement on

S/N measurement off

Units for measured values of both channels for
® intermodulation measurements THD|MOD DIST|DIMIDFD: % idB

& intermodulation measurements THD + N/SINAD: dB
&  wow& flutter measurements WAF: %

For fundamentals of calculation, see corresponding function.
For conversion formulae, see 2.4 Units.

Linits of measurement results of channel 1

Units of measurement results of channel 2.....

..for

level measurement functions RMS;RMS SEL|DC:

analog units:
VidBVIdBuldBmiWIA%VIAVIVV B VIV I A% WIAWIP/R, 1% PP, 1dB,
digital units:

FSI04 FSIDBFSIA% (dB,

jevel measurement functions
measurement:

analog units:

as with RMS

digital units:

FSI%6FSIABFSIA% IdB,IHEX

frequency measurement:

Hz!AHzI A% Hz ! ToctiOctiDecif/,

phase measurement:

“RADIA®|ARAD

For conversion farmulae and notation of the measured value display
units for IEC bus control, see 2.4 Units

PEAK!QPEAK and !nput-Peak
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Reference

S

VALUE
1,2345mV

STORE CH1

STORE CH2

STORE

- Reffreq

 CO—

VALUE
1,2345 kHz

STORE CH1

STORE CH2

STORE

1030.7500.02

Reference values for the analyzer measurement function

Functions:
RMS, RMS SELECT, PEAKES/N, QPKE&S/N, Input Peak
Range of values for:
analog instruments = 1 uVto 1000 v
digital instruments = 0.010 1.0FS
Units:
analog instruments: VimVipVdBVidBulW!imWIuW!dBm
digital instruments: F5|%F{SdBFS

DC:
Range of values for:
analog instruments= -1000 V t0 1000 V
{DC function not available for digital instruments)
Units:
VimVipVidBVIdBuiWimW pWidBm

The jevel measurement result of channel 1 is stored on depression of
the ENTER key. The reference value does not change during the
measurement.

The level measurement result of channe! 2 is stored on depression of
the ENTER key. The reference value does not change during the
measurement,

The result of a single-channel measurement is stored on depression
of the ENTER key. The reference value does not change during the
measurement.

{Reference Frequency)

Range of values: 1mMzto 1 MMz
Units: HzlkHz

The frequency measurement result of channel 1is stored on
depression of the ENTER key. The reference value does not change
during the measurement.

The frequency measurement result of channei 2 is stored on
depression of the ENTER key. The reference vaiue does not change
during the measurement.

The result of a single-channel frequency measurementora
combined FREQ&PHASE measurement is stored on depression of the
ENTER key. The reference value does not change during the
measurement.
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- : Ra_fPEase.' '
) P

VALUE
1,2345°

STORE

ON

OFF

1030.7500.02

(Reference Phase)

Range of values: -360°to +360° or-2nto +2n
Units: “IRAD

The measurement resuit is stored as reference phase on depression

of the ENTER key.
The reference value does not change during the measurement.

For the functions in the ANALYZER panel

@ RMS & S/N (RMS measurement), 4 filters
® PEAK & 5/N (peak measurement), 3 filters
& QPK & S/N (quasi-peak measurement), 3 filters

can be selected out of the 21 filters offered in the filter selection
window and assigned the ANALYZER function. {see 2.7 Analyzer
Filters)

POST FFT is an FFT subsequent to the functions

& RMS &S/N
® THD + N/SINAD
® WOW &FL.

After having sampled the input signal and stored the sampled
values, the function is aborted and, using the sampled values, an FFT
is calculated and graphically displayed. Then, the measurement of
the selected function is restarted and the activated filters, if any,
begin to settle again.

Note: Carrying out a generator sweep in conjunction with
one of the above functions with POST FFT -+ ON causes
the end of the POST FFT algorithm to determine the
sweep intervals!

For more detais on the FFT including all its parameters, refer to

Section 2.6.5.13.

POST FFTON

POST FFT OFF
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FFT-Size

'i_"Start _

Coswep

“Resolution

h  VWﬁ§¢@f33

- AnlgNotch

OFF

0dB

12dB

30 dB

. NotchFreg

AUTO

VALUE

Nt st

1.2345 kHz

GEN TRACK

1030.7500.02

Enter the FFT size {256 to 8192), see 2.6.5.13 FFT.

Only display (no entries possible) of the frequency limits of the
generated spectrum. As the demodulator stage undersamples with
the factor of 8, the upper limit of the spectrum is already reached
with 0.125 = 29/64 of the sample rate (sample rate, see 2.6.1
Selecting the Analyzer).

Only display (no entries possible) of frequency resolution.

Select the window function. Possible windows and their
applications, see 2.6.5.13 FFT.

For the functions RMS & S/N, Q PK & $/N und FFT, the three analog
analyzers offer an analog notch filter of 2nd order 1o be activated
for narrow-band suppression of interfering frequency lines. With
notch switched on, one of 3 gain factors can be selected:

Analog notch filter off
Analog notch filter on; no gain effective
Analog notch filter on; gain 12dB

Analog notch filter on; gain 30d8

Center frequency of the notch filter tracks the measured frequency.

Numerical entry of the notch filter center frequency
Range of values: 10Hzto 110 kHz
Units; Hz, kiz

With the generator signal function set to SINE, BURST, SINE2 PULSE
or SQUARE, the current generator frequency specified under
generator menu item FREQUENCY is used as notch filter center
frequency. Any other signat function leads to a SHOW /O message
{see 2.3.5).
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Gain

-3dB -

-40d8 -

0.77 1.0 13 £/ 4,06

Fig. 2-24 Characteristic of analog notch filter

Application example: quantising noise measurement

The notch filter being subsequent to the input level stage, the fundamental wave level determines the
dynamic range of the input circuit. The measurement range in which the fundamental wave is
measured therefore determines the dynamic range of the quantising noise measurement.

ttling

OFF

EXPONENTIAL

FLAT

AVERAGE J

~ samples

1030.7500.02

Switch off settling process
Exponential course of the toterance and resolution.
Horizontal course of tolerance and resotution.

Arithmetic averaging of the results

For further information, cf. 2.3.3 "Settling Process”

To menu item Settling - EXPONENTIAL | FLAT:

Number of subsequent measured values compared in the settling
process, [f value 6 is entered here, this means that the latest measured
value is compared to 5 preceding measured values.

Specifiedrange: 2t0 6

To menu item Settling » AVERAGE

Number of measured values used for arithmetic averaging.
Specified range: 2 to 100
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To menu items Settling + EXPONENTIAL | FLAT:

The tolerance value denotes the maximally permissible deviation
from the preceding measured value a settled measured vaiue may
have in order to be tlassed as valid by the UPD.

The value of the maximally permissible deviation of the current
measured value compared to the 2nd/3rd/4th and 5th last measured
value is determined by the setting EXPONENTIAL | FLAT,

For further information, ¢f. 2.3.3 "Settling Process”

Unit: % ord8
SINAD measurement, only dB permissible
WOW flutter and frequency measurement, only %
permissible
Specified range: 0.001% to 10 % or
0.000087 dB 1o 0.828 dB

% and dB values can be converted into one another:

% value = {pow10{dB value/20)}- 1)} * 100
dB value = 20 * Ig (% value/ 100 + 1)

To menu items Settling -+ EXPONENTIAL | FLAT:
Measured value resolution considered if the measured value does not
satisfy the tolerance fimits.

For further information, ¢f. 2.3.3 "Settling Process”

Specified range:
Analog instruments with functions:
RMS & S/N | RMS SELECT | PEAK & S/N |

QPK&S/INIDC: 10pVio 10V
THD + N/SINAD in mode SINAD: 2010120 dB
THD + N/SINAD in mode THD + N | NOISE: 0.0001% to 10 %
THD|MOD DIST{DFD | DIM | WOW & FL: 0.0001 % 010 %

Digital instruments with functions:
RMS & S/N | RMS SELECT | PEAK & S/N |

QPK&S/N|DC: MinFS to (0.1 FS

THD + N/SINAD in mode SINAD: 20t0120d8

THD + N/SINAD in mode THD + N | NOISE: 0.0001% to 10 %

THD {MOD DIST| DED | DIM | WOW & FL: 0.0001% t0 10 %
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frequency measurement:
FREQ/PHASE - FREQ:

External sweep

START COND «» FREQ CH1|FREQ CH2
External sweep

START COND - VOLT CH1 | VOLT CH2

100 pHz to 10 Hz

100 pHz to 10 Hz

10pVto 10V
MinFS 1o 0.1FS

Phase measurement:
FREQ/PHASE - FREQ&PHASE: 0.01°to 10°
MinFS; 2 (1 - audiobits) however, not smaller than 1 ufS

Units:

Analog instruments with functions:
RMS & S/N| RMS SELECT | PEAK & S/N|
QPK &S/N|DC:

THD + N/SINAD in mode SINAD:

THD + N/SINAD in mode THD + N | NOISE:

THD | MOD DIST| DFD | DIM | WOW & FL:

External sweep .

START COND - FREQ CH1|FREQ CH2
External sweep

START COND — VOLT CH1 | VOLT CH2

Digital instruments with functions:
RMS & S/N | RMS SELECT | PEAK & S/N |
QPK&S/N|DC:

THD + N/SINAD in mode SINAD:

THD + N/SINAD in mode THD + N| NOISE:
THD | MOD DIST | DFD | DIM ] WOW & FL:

External sweep
START COND - FREQ CH1 E FREQ CH2
External sweep
START COND - VOLT CH1 WOE.T CH2

Frequency measurement:
Phase measurement:
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o Yimeout

Recommended Values:

if the settling mechanism does not recognize a stabilization of the
measured value within the time stated under "timeocut”, the test
loop is aborted and "Input - Press SHOW KO" output instead of a
measured vaiue. A gap points to the missing vaiue in the graphical
curve display of a sweep.

For further information, ¢f. 2.3.3 “Settling Process”

Specified range: 0.001to 10
Unit: s

For the majority of measurements on AF instruments, the following settings are suitable:
- Settling EXPONENTIAL is for the majority of measurement on AF instruments
- Tolerance 1% (approx. 0.1 dB)
- Resolution: value of the last but one digit displayed in the result window
e.g., with a displayed value of 10.0000 kHz, thisis 1 miz

- Timeout s

1030.7500.02
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2.6.5.2 RMS{incl. S/N}
Available for al! six anaiyzers.
Analog mode:

True rms measurements of ac voitages {frequency ranges of the analog ANALYZER instruments, see
2.6.1 Selecting the Analyzer) of any desired waveferm in the range of 1 uV to 300 V with a resoiution
of 0.1 pV in the most sensitive measurement range.

With a lower measurement limit of

& 2 Mz, a superposed dc¢ signal controls the input unit and may adverseiy affect the measurement
accuracy (see 2.6.1 Selecting the Analyzer, Range Limits}!
& 10 Hz, thereis ac coupling

Digital mode:

The signal contents is indicataed as true rms full-scale value (all converter bits are set = F5 1.0} from 0.0
te 1.0

: :;':SJN'SQQQ : . (see 2.6.5.1 Common Parameters of Functions)

(see 2.6.5.1 Common Parameters of Functions)

(Measurement Time)
The rms measurement time serves to match the measurement rate
to the signal frequency.

AUTO FAST Automatic matching of the measuring time to the signal frequency
AUTO with consideration of the signal period. The measuring time is
matched as far as possible to the input signal; with AUTO FAST, a
maximum algorithmic error of 1% (with AUTO: 1%.) may arise,

SUPERFAST 50ms
FAST 200 ms
SLOW 1000 ms
VALUE Numerical entry.
123453 Range of values: 1msto 105
Units: §, Ms, [s
L ‘ o SUPERFAST, FAST, SLOW and VALUE are fixed integration times

without consideration of the signal period.

Meas Time is integer multipie of signal period:
Optimum integration effect. Steady display!

Meas Time larger than, yet no integer mulitiple of signal period:
As above, however beats occur in the display.

Meas Time smaller than signal peried:
No integration effect. AC measurement result follows the
signal waveform.
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- Reference

~ Anig Notch -
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(see 2.6.5.1 Common Parameters of Functions)

{see 2.6.5.1 Common Parameters of Functions}

{see 2.7. Selecting the Analyzer Filters)

(see 2.6.5.1 Common Parameters of Functions)
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2.6.5.3 RMS SELECTIV

Availabie for all six analyzers.

Selective rms measurement with narrow bandpass.

Meas Time {Measurement Time)
L R {identical to Meas Timein 2.6.5.2)

:5 Umt 0?1*’2_ : _' {see 2.6.5.1 Common Parameters of Functions)

§': : Reference : (see 2.6.5.1 Commeon Parameters of Functions)

. Bandwidth f _ Bandwidth of bandpass
1% Geometrically symrmetrical bandwidth 1%
3% Geometrically symmetrical bandwidth 3%
1/30CT Geometrically symmetrical bandwidth

(obtained from 3/ 2 = 1.25992 = 25.992%)

1/12 0CT Geometrically symmetrical bandwidth =6%
12
- (obtained fromV/ 2 = 1.05946 = 5.946%)

FIX

1.234 kHz
oo

Arithmetically symmaetrical bandwidth using numerical entry

Range of values: Range of values for the numerical entry of the
bandwidth{FiX:):

Analyzer Range for bandwidth bwy;,
ANLG 22 kHz GIHztOo 16 kM2
ANLG 100 kHz 704HzZto 113.8kHz
ANLG 300 kHz 2112 Hzto 3471 3 kM2
DIG 48 kiz sample fre
DIG 192 kHz femn * 0,99 Z2TEE T84
DIG 768 kHz

Units: Hz, kHz

int. sample freq.
48G0

fomin ® {minimum center freq.}

Int.sample freq. = Sampl Freq. = Oversamp
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Irrespective of the selected bandwidth, the bandwidih does not fall below the following minimum
bandwidth: ’

Analyzer Minimum bandwidth
ANLG 22 kHz 9.9 Hz
Int.samaple freg.
ANLG 100 kHz 70.4 Hz femin = @0 (minimum center freq.}
ANLG 300 kHz 2112 Hz
Int.sample freq. = Sampl Freq. = Oversamp
DIG 48 kH1
DIG 392 kHz Int. sample freq. « g g5
DIG 768 kHz 4800
/
1% oder 3%

Goin =

0dB8 - A AVAYAY
0.1dB
Ripple
Attenugtion 100dB Attenuotion 100dB
/ Bandpass )
’\/ \/ )
-
Frequency
Center Frequency

Fig. 2-25  Bandpass used for selective rms measurement
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Frequency Sweep of Selective RMS Measurement

The frequency of the selective rms measurement can be swept using the following menu items. A
table with a maximum of 1024 frequency entries is generated. As desired, the individual frequency
points can be

& calculated fram user specifications (SWEEP CTRL - AUTO SWEEP | MANU SWEEP)

¢ loaded from file as list sweep (SWEEP CTRL -» AUTO LIST| MANYU LIST)

# taken from the single frequencies of the generator setting MULTISINE
{SWEEP CTRL -» GEN MLTSINE).

{Sweep Controi}

is used to select whether and how to sweep. A sweep can be
activated only when continuous measurement is switched ON
(START COND » AUTO see 2.6.4) and generator sweep OFF (Sweep
Ctrl -» OFF see 2.5.4.2) in the analyzer.

OFF The sweep system is switched off.

GEN MLTSINE {Generator Multisine}
The bandpass center frequency of selective rms measurement is
successively set to the multisine frequencies in the GENERATOR
panel (see 2.5.4.4 Multisine), requiring the generator signal
function to be set to MULTISINE. Otherwise the SHOW /O message
is displayed (see 2.3.5).

This setting is primarily used for fast frequency response
measurements and is operated in the same way as the AUTO LIST
sweep,

AUTO SWEEP Pressing the START or SINGLE key causes the sweep to run
automatically (see 2.11 Starting and Stopping a Measurement).
The sweep parameter data are calculated from the wuser

won

specifications for "Spacing”, "Start", "Stop™, "Points” or "Steps”.

MARNU SWEEP The sweep is controlled by means of the rotary knob and/or SINGLE
key. After pressing the START key, the first frequency of the
selective rms measurement only is set. Any further frequency is
requested using the rotary knob or by pressing the SINGLE key (see
2.11 Starting and Stopping a Measurement).

Aswith AUTO SWEEP, the sweep parameter data are calculated
frem the user specifications for "Spacing”, “Start”, “Stop", "Paints"
or "Steps”.
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- SWEEPCTRL

0y
AUTO LIST
MANU LIST
—. "
©spacing
LIN POINTS
LIN STEPS
. w

The list sweep runs automatically after having pressed the START or
SINGLE key {see 2.11 Starting and Stopping a Measurement).

The sweep parameter date are read from the file specified under
"Filename". For format and generation of the sweep lists, refer to
the Appendix.

As with MANU SWEEP, the sweep is controlied by means of the
rotary knob in the GRAPH panel and/or SINGLE key, After pressing
the START key, only the first frequency of the selective rms
measurement out of the sweep list is set. Any further frequency
must be specifically requested using the rotary knob or by pressing
the S5INGLE key (see 2.11 Starting and Stopping a Measurement).
The sweep parameter data are read from the file specified under
“Filename”. For format and generation of the sweep lists, refer to
the Appendix.

As to MANU SWEEP and MANU LIST:

Fast rotation of the rotary knob allows single sweep points or
relatively large sweep ranges to be left out, which is indicated by
gaps in the graphical representation of the curve. Reverse rotation
allows preceding points to be repeated or the interrupted curves to
be completed.

Spacing of the sweep ranges for menu: items SWEEP CTRL » AUTO
SWEEP [ MANL SWEEP

The sweep range between Start and Stop is linearly spaced by a
number of points to be specified under menu item *Points”,

The step size in Hz can be derived from the number of linear
points:

{Stop{Hz] - Start [Hz}|

Step{Hz] =

Points -1

The sweep range between Start and Stop is spaced in frequency
intervals determined by the linear step size in Hz to be specified
under menu item “Step”.

The number of points can be calculated from the iinear step size in
Hz:

| Stop{Hz] - Start [Hz] |
Points = +1
Step[Hz]

1030.7500.02
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| spadng

)
LOG POINTS

LOG STEPS

The sweep range between Start and Stap is logarithmically spaced
by a number of points to be specified under menu item "Points”.

The multiplier for the stepsize can be derived from the number of
logarithmic points:

1

Stop[Hz] Paints - 1
Step = —_—
Start[Hz]

1030.7500.02

The sweep range between Start and Stop is spaced using a
logarithmic¢ step size to be specified under menu item "Step” as
muitiplier without unit.

As to POINTS and STEPS:

When switching from _POINTS to ..STEPS, no conversion is
performed. The set values are retained in the background. When
switching between LIN STEPS and LOG STEPS, the number specified
far “Steps” remains the same.

Enter the start or stop value for the frequency sweep of the selective
rms measurement.

Displayed for SWEEP CTRL > AUTO SWEEP | MANU SWEEP only.

For the range of values and units, see FREQ MODE > FIX.

Enter the number of points for the frequency sweep of the selective
rms measurement.

Displayed only for SWEEP CTRL-»AUTO SWEEP | MANU SWEEP when
Spacing -»LIN POINTS | LOG POINTS.

Range of values: 2to 1024

Units: integer value without unit

Enter the step size for the frequency sweep of the selective rms
measurement.

Dispiayed only for SWEEP CTRL - AUTO SWEEP | MANU SWEEP
when Spacing - LIN STEPS | LOG STEPS.

Range of values:

The step size must be selected such that max. 1023 singie steps { =
1024 sweep points) result. The step size must not be larger than the
absolute difference between Stop and Start.

For the valid range of values, see operator guidance line.

Units with Spacing - LINSTEPS: Hz|kHMz
Spacing »LOG STEPS: no unit, because of
multiplier
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File containing the frequency values for the frequency sweep of the
selective rms measurement (For the format of the sweep lists, see
Appendix). Displayed for SWEEP CTRL - AUTO LIST | MANU LIST oniy.

Specify the bandpass center frequency when there is no sweep.
Displayed for SWEEP CTRL - OFF oniy.

FIX
1234,5 Hz

Numerical entry of a fixed bandpass center frequency

The minimum and maximum possible center frequency is determined
by the instrument selected and the bandwidth specified and display-
ed in the operator guidance line. (For table with values, see below.)

For other measurement spheres, the generator can be swept,
however does not affect any change in frequency of the selective rms
measurement.

GEN TRACK (Generator Tracking)

Any modification of the generator setting either by the user (entry
of values, rotary knob) or due to a generator sweep causes the
bandpass center frequency to track the generator frequency
currently specified under generator menu item FREQUENCY
provided that the generator signal function is set to SINE, BURST,
SINE2 PULSE or SQUARE.

Any other signal function causes a SHOW /O message {see 2.3.5).

FREQ CH1
FREQ CH2

Frequency of the selective rms measurement follows the frequency
measured on channel 1)2.

Range of values for the bandpass center frequency:
The minimum and maximum possible center frequency is determined by the instrument selected
and the bandwidth specified and is displayed in the operator guidance fine.

Analyzer f. with bandwidth{f, with bandwidth|f, with bandwidth {f, with bandwidth f, with bandwidth
1% 3% 173 0CT 112 0CT FIX:
ANLG 22 kHz [10Hz..21.64kHz [10H2..21.43kHz | 10Hz. 1938 kHz | 10Hz..21.13kHz bwi, ¢ bwy,
505 H2 ¢ N ——
2 2
ANLG 100 kHz| 71 M2, 1538 kHz {71 Hz. 1523 kHz | 71 42 137 BkHz |71 Hz 150.2kH2 bwy,, } bwy,,
YT Hz +—— T —
2 2
ANLG 300 kMz{213 Mz..461.7kHz 1213 Hz. 4571k Hz {213 2. 413 4kHz |213 Hz2 4508 kHz 107.7 Hz bw,y fu bwy,,
. + v ——
2
DIG 48 kHZ - fn ; 1, ‘ f, ; 1, Int.sample freq. = 0.1052¢-3
DIG 192 kHZ crin - 1005 crmin emin - TToone cmin 19993 bwy,, . bwi,
DIG 768 kHz : 1005 ' ' 2 2
fc = Bandpass center frequency
fomin = int sample freg. {miimum center frequency)
4800 29
fy = int. sample freq. » v {useful frequency)

int. sample freq. = Sampl Freg * Oversamp
bandwidth entered in numericai form

bwy, =

1030.7500.02
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2.6.5.4 PEAK, Q-PEAK (Peak and Quasi-peak Weighting incl. $/N)
Available in the analyzers ANLG 22 kHz and DIG 48 kHz,

PEAK measurement

Peak value detector faollows the waveform without delay.

Quasi-PEAK measurement

Peak value detection with subseguent and defined rising and falling times. This measurement is used
for interference voltage measurements to CCIR 468-4 and DIN 45405,

in the peak and Quasi-PEAK measurement, the maximum peak value of the input signal is determined
and displayed within the monitoring interval selected under menu time "Intv Time”. Subsequently,
the peak value memory is cleared and the next peak vaiue is searched for. The principle of operation is
comparable to that of a maximum pointer instrument.

As to the measurement;

®  With the use of the analog analyzer an internal DC offset is also part of the measured value. The
DC offset can be minimized using the CALIBRAT function in the OPTION panel.

@ When applying a square signal,. it is bandlimited by the upper limit of the selected analyzer,
leading to overshoots at the edges {Gibb's phenomenon). The overshoots are also measured
during peak weighting, which may lead to a measured value exceeding the input peak (see
footnote 2.4 Units - Hax),

(S/N Sequence)
(see 2.6.5.1 Common Parameters of Functions)

{Measurement Mode)
of PEAK measurement {see footnote 2.4 Units - Hex).

PK +

PK -
PK to PK

PK abs : I I
! ) /

PK + PK.;
3 Ir\ 3 / abs

A #
‘,/ ? PK + A PP

f, " }"

| R
- e [/

PK-~
f PK,ps always indicates the higher of PK + and PK-

Fig. 2-26 Signal with the measurement modes
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CmuTime

SUPERFAST

FAST

sLow

VALUE
1.0000 s

1030.7500.02

{interval Time)

Monitoring interval for peak vaiue detection

Selection depends on the type of input signal and measurement
sphere. Universal specifications cannot be made.

50 ms

200ms

1060 ms

Numerical entry.
Range of value: 1msto10s,
Units: s, ms, us

{see 2.6.5.1 Common Parameters of Functions)

{see 2.6.5.1 Common Parameters of Functions)

{see 2.6.5.1 Common Parameters of Functions)

(see 2.7 Analyzer Filters)
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2.6.5.5 DC

Available for the three analog analyzers only.

Principle of measurement

DC voltages can be measured at the Unbal input from 0 to £300V, at the Bal input from 0 to £35 V.
The DC reference point is the external conductor of the BNC female connector and connecting point 3
of the XiLR fernale connectors for the unbalanced input (UNBAL BNC) and balanced input {BAL XLR),
respectively {see 2.6.2). For selecting the measurement range for DC measurements, see 2.6.2, Table

2-20.

During a DC measurement, overloading of the measurement path caused by a superposed ac voltage
causes a less sensitive range to be automatically set, which however means less measuring accuracy.

FAST

VALUE
1.0000s

1030.7500.02

If the DC voltage is superposed by an AC voltage, specifying the
Meas Time as integration time relative 1o the signal period of the AC
voitage has different effects:

Meas Time is an integer muitiple of signal period: ]
An integration effect results. The AC voltage is not included as pant
of the DC measurement rasuit. Steady display!

Meas Time larger than, yet no integer multiple of signat period:
As above, yet beats occur in the display

Meas Time smaller than signal period:
No integration effect. The AC voltage is included as part of the DC
measurement result. The DC measurement result follows the
course of the AC voltage.

200 ms

Numerical entry.

Range of values: fmsto 105,
Units: s, MS$, US

{see 2.6.5.1 Common Parameters of Functions)

(see 2.6.5.1 Common Parameters of Functions)
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2.6.5.6 THD Measurement
Available for all six analyzers.

For distortion measurements, apply an extremely pure sinewave signal 1o the device under test. Select
the signal frequency such that the significant components of the distortion spectrum are still below |
the upper range limit (see 2.6.1, 2.6.2, 2.6.3) of the selected ANALYZER instrument.

A signal not meeting the requirements leads to a SHOW I/0 message (see 2.3.5):

The signal has no zero crossings and is not suitable for distortion measurements:
"Can' find zero crossing in Signal”

With the setting Fundamentl GEN TRACK (fundamental frequency of THD + N measurement is coupled
to the current generator frequency), an unsuitable signal function is selected in the GENERATOR:
"No valid GEN-Function (SINE, BURST, S2PULS or SQUARE)”

With the signa!l function SINE {see 2.5.4.3) in combination with the low-distortion generator (UPD-B1
option), the generator in the UPD offers a sinewave signal meeting the high demands on its spectral
purity.

Principle of measurement

The UPD offers the possibility of distortion measurements over single harmonics or combinations
thereof (d2 to d9), the amplitudes of the single harmonics being selectively measured and their sqare
sum put in relation to the total rms value. As against the THD + N measurement (see 2.6.5.7 THD + N/
SINAD measurement}, broadband noise is not considered in the THD measurement due to the
selective harmonics measurement.

\/Vd22 + .+ vd92

total rms value

Vrun [dB] = 20 x log

\/ Vd22 + .+ Vd92 : saquare sum of seiected harmonics

{Measurement Mode)

Select the harmonics to be measured, which are then disptayed
above the measured value window. "THD 2_4_6_8" for
example, means:

The 2nd, 4th, 6th and Bth harmonic distortions are measured.

SELECT di Any combination of harmonic distortions d2 to d9
See next cormmand
All even di All even harmonic distortions: d2, d4, d6, d8
All odd di Alle uneven harmonic distortions: d3, d5, d7, d9
All di All harmonic distortions: d2 ... d9
e vy
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Select any combination of harmonic distortions.

Upon selection of the desired harmonic distartions using the %
and + keys, the harmonic distortion measurement ¢an be selected
(/) or disabled by pressing the SELECT key.

(see 2.6.5.1 Common Parameters of Functions)

Specify how the fundamental frequency is to be determined.

AUTO UPD automatically determines the fundamental frequency.

VALUE Numerical entry of fundamental frequency

1000,0 Hz Range of values:
ANLG 22 kHaz: 10Hz to 2%1.75kHz
ANLG 100kHz: 100Hz to t00kHz
ANLG 300kHz: 250Hz to 300kHz
DIG 48 kHz: 10Hz to useful bandwidth
DIG 192kHz:  100Hz to useful bandwidth
DIG 768kHz: 1000Hz to uwseful bandwidth
Useful bandwidth = int. sample freq. * 29/64
Int. sample freq. = Sampl Frg * Oversamp

GEN TRACK With the generator signal function set to "SINE” "BURST" "SINE?
PULSE" or "SQUARE", the generator frequency currently specified
under generator menu itern FREQUENCY is used as fundamental
frequency.
Selecting any other signal function results in a SHOW /O message
(see 2.3.5).

A 7

The settings VALUE and GEN TRACK are preferably used for signats
with high harmonic content to increase the setting accuracy.

g e
L15.% & [ 8.508 1
2LUS.20 4B 116568 1S

s
i1 %
WALYZER [T WEJ L M T T -u_xiﬁ.—:i
1XPYT FEAR ~ O L 157,36 42 739570 itz ]
- Unit Chl Fe 3 T

el

#

iumicrz 13 b i Bl i vk lk%wmﬂﬁmmc- Graphical presentation of THD measurement
« Referance  UMLUE: 5 ‘f

o088 13 resutts in the form of a histogram

see 2.10.1and 2.10.2

FREQUENCY — TALG

- Meas Tiag  SUPERFART

- tmit £hl oW

< Unit $h W

- Mt freq Vel
1008 .8 He

UGN et ik
4 feas Bodae A1l mwen did

4 umit 4
4 rusiansatl agtg

1030.7500.02 £-4



2.6.5.7 THD + N/SINAD-Messung {Total Harmonic Distortion + Noise)

Availabie for all six analyzers.

For THD or SINAD measurements, apply a highly pure sinewave signal to the device under test. Select
the signa! frequency such that the significant components of the THD spectrum are still below the
upper measurement limit (see 2.6.1, 2.6.2, 2.6.3) of the used ANALYZER instrument,

if the signa! offered does not meet the requirement.s, a SHOW /O message i1s output (see 2.3.5):

Inthe frequency range up to 300 kHz, the fundamental wave cannot be found:
"Cant find fundamental”

The frequency of the found fundamental wave is less than the lower limit value (for its calculation, see
below, Fundament! VALUE):

"Fundamental too low”

For the setting Fundamentl GEN TRACK (fundamental frequency of THD + N measurement is coupled
to the current generator frequency), an unsuitabie signal function is seiected in the GENERATOR:

"Wo valid GEN-Function (SINE, BURST, S2PULS or SQUARE)"

With the signal function SINE (see 2.5.4.3) in combination with the low-distortion generator (UPD-B1
option), the generator in the UPD offers a sinewave signal meeting the high demands on its spectral
purity,

Principle of measurement

The fundamental wave is filtered out, the total remaining energy consisting of harmonic distortions
and broadband noise within the band limits specified under FrglimLow and FralimUpp being put in
relation to the total rms value.

U

A fundamental wave

24 x resolution of FFT

d;
d
3 d,
” ﬁ dg
SO PR Aﬁv‘\f“

P f

b A AT AT, VI,

Frq Lim Low Fra Lim Upp
voivied s ‘\,/ Vi ? 4 Va2 4 .+ Viggige? {fundamentai filtered out}
B = totairmsvalue

Fig. 2-27
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g \/dez + Vg3® + .+ Ve

Vrap « n[dB] = 20«10
totat rms vaiue

THD + N measurements provide negative dB-values, SINAD measurements result in positive dB-vaiues.
The magnitudes of the values are identical.

V Va2 + Vga2 + . + V pgise? = Square sum of all harmonic distortions + noise within the
frequency range specified under Frgtim Low and Frglim
Upp.

THD + N or SINAD measurement result display

' Meas Mode

{negative dB-values)
{positive dB-values)

as THD + N, however, the harmonic lines are not weighted

{see 2.6.5.1 Common Parameters of Functions}

Determines the fundamental frequency for THD + N measurements

LiPD automatically measures the fundamental frequency.

AUTO Numerical entry of fundamental frequency.
Range of values:

VALUE ANLG  22kHz: 23.438Hz to 21.75kHz

1000.0 Hz ANLG 100kMz: 166.67Hz to 100kHz
ANLG 300 kHz: 300Hz to 300kHz
DIG 48 kHaz:
DIG  192kHz: Lt touseful bandwidth
DIG 768 kHz:

LL = sample frq/ 2048

Useful bandwidth = sample frqg * 29/64

Int. sample freq. = Sampl Frq * Oversamp

{For the sampie frequency of the digitai analyzer instruments, see
2.5.1).

With the generator signal function set to "SINE” "BURST” "SINE2
PULSE" or "SQUARE", the generator frequency currently specified
GEN TRACK in the generator menu item FREQUENCY is used as fundamental
frequency. Any of the 5 generator instruments is permissibie,
Selecting an inappropriate signal function causes a corresponding
error message to be output.

v

The settings VALUE and GEN TRACK are preferably used for signals with high harmonic content to
increase the setting accuracy.
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1030.7500.02

(see 3.2.5.5.1 Common Parameters of Functions}

The FFT setting parameters are not displayed.

The following five FFT setting parameters are displayed. They cannot
be modified.

fixed 10 8192

fixed to RIFEVINC 3
Display value

Display value

Sample freq [Hz]/ 16384 (see Fundament! VALUE}

Lower range limit of THD + N/ SINAD measurement function.

Range of values:

ANLG 22 kHz: {8 * resolution)to {21.75 kMz - 3 * resolution}
ANLG 100 kHz: (8* resolution) to (100kHz - 3 * resolution)
ANLG 300 kHz: (8*resolution}to (300kHz -3 * resolution)

DIG  48kHz:

DIG 192 kHz: >(8* resolution) ... (useful bandwidth- 3 * resolution)
DIG 768 kHz:

Useful bandwidth = int. sampie freq. * 29/64
Int. sample freq. = Sampl Frq * Oversamp

Upper band limit of THD + N/ SINAD measurement function

Range of values:

ANLG 22 kHz: (FreqLim Low +3* resolution) 10 21.75kHz

ANLG 100 kHz: {FreqLim Low +3* resolution} 1o 100 kHz

ANLG 300 kHz: {Freqiim Low +3* resolution) to 300 kHz

DIG 48 kHz:

DIG 192 kHz: & (FrgLim Low + 3 * resolution) to useful bandwidth
DIG 76BkHz:

Useful bandwidth = int. sample frg * 29/64
int. sample frq. = Sampl Frgq * Oversamp

Only harmonic distortions and noise components within the band
limits are used for calculation.
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2.6.5.8 MODDIST
Available for ali six analyzers.

For modulation distortion measurements, apply a frequency mixture consisting of a low-frequency
interfering sinewave signal (eg 60 Hz) and a high-frequency useful sinewave signal (eg 7 kHz) to the
device under test. The amplitude of the interfering signal should be equal or higher than that of the
useful signal. To DIN iEC 268 Part 3, selection of a peak amplitude ratio interfering : usefu! signal =
4: 1istobe preferred.

When the signal offered does not meet the requirements, a SHOW /G message (see 2.3.5) is output:

Useful signal is not in the frequency range from 2 kHz to 110 kHz:
"Cannot find high tone in the range from 2 to 110 RHz.”

Interfering signat is not in the frequency range from 0 Hz to 1100 Hz:
"Cannof find low tone in the range from 0 f0 1100 Hz.”

With the signal function MQD DIST (see 2.5.4.8), the UPD generator offers by the above frequency
mixture, allowing the frequencies and amplitude ratio of interfering and useful signal as well as the
level to be specified.

Principle of measurement

Unaffected by noise due to selective measurement, the UPD measures the intermadulation products
of 2nd and 3rd order in line with DIN IEC 268 Part 3 and does the sguare sum of the intermodulation
products. (As against the DIN [EC 268 Part 3 Recommendation, the total modulation distortion is
measured to permit comparisons with the hitherto commonly used SMPTE measurement procedures).

1 (interfering signal}

£2 (useful signal)

d2 2
d d3

1 2 3 4 5 & 7 8 9 0 N 12 Frequency in kHz >

d2 = Intermodutation product of 2nd order
d3 = Intermodulation product of 3rd order

Fig. 2-28
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MOD DIST [dB] = 20« 1g (dm(2 + 3}

Modulation distortion of 2nd order:

dma = Vel + Vi)l

Vi)

Modulation distortion of 3rd order:

dm3 = V22l * Vi an)

Vi)

Square sum:

dm(2+3) = V' gm22 + dm3?

T hor i‘?ﬁt‘i‘%‘-’ln!w! tﬁrm@iﬁ Tranias

(see 2.6.5.1 Common Parameters of Functions)

i iz3.28 &b HER
H29.63 4 (6.5 B

- Unit Chi TS

P e e “ﬁ*;i";;:‘:;‘:‘;“* ol Graphical presentation of MOD DIST
IPUT PEAK - 0 0 e DD BTSTEHET o e | iy PAENUENEY 8 s measurermnent results in the form of a

4 Unit Chz 18

b histogram

+ Reference  VALUE:
1.6800 I3

see 2.10.1and 2.10.2

FREQUENCY = FRET)
- Twas Time SUPERFAST f toragfoo

- unkt Chi  He

< lnkt Ch2 M v
+ Rel Treq  MALOE:  HiTeaaZgfee

1606.0 Hr

FURCTION «— MOD DIST

4 bnit 4B

1030.7500.02
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2.6.5.9 DIM (Dynamicintermodulation Distortion)
DIM is available in the ANALYZER instruments ANLG 22 kHz and DIG 48 kHz.

For the dynamic intermodulation distortion measurement (DiM), apply a frequency mixture,
consisting of a low-frequency squarewave superposed by a high-frequency sinewave with a peak-
amplitude-ratio of square : sine = 4 : 1, to the device under test. To DIN [EC 268 Part 3, the
squarewave is to be spectrally imited to 30 kHz or 100 kHz using a one-pole lowpass.

The UPD is able to weight two squarewave/sinewave frequency mixtures:

To DIN {EC 268 Part 3:
square 3.15 kHz/sine 15kHz

as against DIN for appiications in the RF range:
square 2,96 kHz /sine 14 kHz

For deviations exceeding

® +29% of the specified squarewave frequency or

®  +5% of the specified sinewave frequency

the following SHOW /O messages {see 2.3.5) are output.
"No squarewave at defined frequency.” or

"No sinewave at defined frequency.”

With the signal function DIM (see 2.5.4.10), the UPD generator offers the two frequency mixtures
stated above, band limitation of the squarewave to 30 kHz or 100 kHz and ampiitude setting.

Principle of measurement

The UPD seiectively measures the nine components of dynamic intermodulation, which are caused by
the device under test and are within the AF range. As against the obsolete principie of measurement,
which is to filter out only two or three interfering lines in the lower frequency range using a lowpass
and obtain a measurement resuit impaired by noise, the UPD now provides a measurement result
unaffected by noise due to the selective measurement of each individual interfering line. The
intermodutation distortions provided by the new method may be higher than with the former
method, yet conforming to standards.

intermodulation Frequency
components
A KMz
A{dB) Frequency | Voltage
5t,- fs Us 075
.10«-
%o - ot Us 240
_ZG«.
T Ug 390
30
o 3f, Us 5.55
40
The -t U, 7.05
307 fo -2t U 8.70
60 fq 3, fg qu s AT 2 -
Bf, -f u 10.20
.70+ 24y 4tq 2’ :
ts-fq U, 1185
804 Y5 Uafils U | U Upp|lg U ] U v " o
obrwe e el bl gy a-ts ; 35
1500
313 6.30 .43 12.60 15.7% el § (KM Z)

Fig.2-29  Frequency spectrum of signal for DIM measurements ilfustrated by the example of a
frequency mixture of square 3.15 kHz /sing 15 kHz
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DIt value [dB] = 20« lg {d)

. \4 Vi + Va2 + Va2 L +Vg2

d
Vs
fq = squarewave frequency
fs = sinewave frequency
VI..V® = rmsvalue of spectral components
Vs =  rms value of sinewave signal
d =  dynamicintermodulation distortion

(see 2.6.5.1 Common Parameters of Functions)

Select reference frequencies.

FIX Two fixed reference frequency pairs can be selected in the command
line Square/Sin {see next command).

GEN TRACK With the generator signal function set to DIM, the reference
frequency pair specified under generator menu item Square/Sin (see
2.5.4.10} is Used as reference frequency pair in DIM measurements.

if, by mistake, any other generator signal function is set, the SHOW 1O
message (see 2.3.5) "No valid GEN-Function {(SINE, BURST, S2PULS or
SQUARE required).” is output.

Two reference frequency pairs

2,96/14 kHz Squarewave frequency 2.96 kHz, sinewave frequency 14 kHz
3,15/15 kHz Squarewave frequency 3.15 kMz, sinewave frequency 15 kHz

ace. to the above standard

\ v

T e T e T
L R e L e e

ot FE070 45 J§ LA

NG 8 {080 | ——
v ____ﬁr“,w T W,m = Graphical presentation of DIM measurement
Timit thl P QEJENEE | 2 el F resultsin the form of a histogram
FRTEIT B N R i SR S

defersace Gt 1748 : - | see2.10.1and 2.10.2
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2.6.5.10 DFD (Difference Frequency Distortion)

Available for al! six anaiyzers.

To measure the difference frequency distartion of 2nd or 3rd order, appiy a frequency mixture to the
device under test. The frequency mixture is to consist of two sinewave signais of the same amplitude
with, to DIN IEC 268 part 3, an arithmetic mean frequency out of the terz hand (5, 6.3, 8,10, 12.5, 16,
20 kHz). According to the standard, a frequency offset of 80 Hz is to be selected preferably.

Frequency limits for dy- and d3-measurements:

2f,-fy must still be within the frequency range of the instrument set (see 2.6.1).

When the signal offered does not meet the requirements, a SHOW /0 message is output {see 2.3.5):
The frequency difference is higher than 1100 Hz:

"Frequency difference of IMD-Tones seems to be too large; (> 1100.0 Hz)”

The frequency difference is less than 70 Hz:

"Frequency difference of IMD-Tones seems to be too small; ( <70.0 Hz)”

The leveis of the two sinewave signals differ by more than 20 %:

"Level of IMD-Tones seems to be too different; (more than 20 %)”

With the signal function DFD (see 2.5.4.9), the UPD generator offers the above frequency mixture
allowing the mean frequency, frequency difference and amplitude to be specified by the user.
Principle of measurament

With the DFD function in the ANALYZER panel set to Meas Mode d; or d3, the UPD measures selective-
iy. Thus being unaffected by noise, the intermodulation products of 2nd or 3rd order are measured in
accordance with DIN [EC 268 part 3.

di-measurements make higher demands on the selectivity of the evaluation than dj-measurements
because the intermoduiation products are very close to the two tones.

2nd order 3rd order 3rd order intermodulation products
t-f; 25,5 f,: 'l £, 24,1,
! i f; + 1,
1 *"‘"i"" center frequency —_—
i
ey e

frequency difference

Fig. 2-30
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Difference frequency distortion of 2nd order:

IV (1,74l

2% V(fz)

dy [dB] = 20 x Ig

Difference frequency distortion of 3rd order:

IV atmegl + IV 21,04

d;[dB] = 20 x Ig

2% V(gz)

d2 2nd order

d3 3rd order

SRR
iHena fesm s

grosmsissiiss RHALYZES ———-\I

Measurement Mode
Measurement of intermodutation products

inlrn J! B LA IR b
NJ 92 db

1MPUT PEAK —
- Galt Chl TS
¥ Unit Ch2  FS

38,3060 ki 'JL
[ tm-nm@

= =

- deference UALUE:

£
—
P LR ﬁmncww ;

1.9000 13

FREGUENCY w— FHED

« Moas Timz  SUFEAFAsY

- Lait £r1 iy
» Lintt Oh? Mz

- Ael Freg  UALUE:

1060 .4 =

FNCTIN e BFD

1030.7500.02

{see 2.6.5.1 Common Parameters of Functions)

Graphical presentation of DFD measurement
results in the form of a histogram,
see 2.10.1and 2.10.2
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2.6.5.11 Wow & Flutter

- ranciion 4
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e
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2SigmaSs

25igma10s

1030.7500.02

Measurement of frequency distortion of sound recording and
reproducing equipment {wow & flutter). To this end, a sine tone
with fixed frequency (usuaily 3.15 kHz or 3.00 kHz) is reproduced by
a reference sound carrier. During its reproduction, frequency errors
occur because of cyclic variations. Frequency distortion is specified
in percent of the carrier frequency. These deviations are determined
using different weighting filters and methods depending on which
standard is applied.

This measurement is availabie in the instruments DIG 48 kHz and
ANLG25 kHz, only.

Set the standard applying to the measurement:

Standards: DIN 45507 / IEC 386/ CCIR 409-
Reference frequency: 3150 Mz
Weighting filters: weighted: bandpass, center frequency 4 Hz

unweighted: highpass, 0.5 Hz
Weighting method:  quasi-peak,
. time constants: rising time: 30.8ms,
fallingtime: 606 ms

Standards: NAB Rec.
Reference frequency: 3000 Hz
Weighting filters: weighted: bandpass, center frequency 4 Hz

unweighted: highpass, 0.5 Hz

Weighting method:  averaging the detected frequency error
signal,
time constant: 300 ms

Standards: Japan Industry Standard
Reference frequency: 3000 Hz
Weighting filters: weighted: bandpass, center frequency 4Hz

unweighted: highpass, 0.5 Hz
Weighting method:  rmsweighting, integration time 2 sec

The 2-o0 weighting to {EC 386/1988 is implemented in the UPD. its
purpose is to determine a threshold v for the wow and flutter value
such that 5 % of the magnitudes of the measured values are higher
than threshold v, ensuring that sporadically occurring outliers do
not affect the measurement result.

The integration time is selectable: 5 or 10 seconds.

The measurement is weighted using a weighting filter, bandpass
4 Hz.

Weighting filter off, highpass 0.5 Hz.
Maximum weighting bandwidth in both cases: 500 Hz
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Frequency response of weighting filter (to DIN 45507, IEC P386, CCIR Rec. 409-1):

Theory of operation:

1030.7500.02
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Fig. 2-31 Frequency response of weighting filter

Set the display unit {here: % onlyj, see aiso 2.6.5.1 Common
Parameters of Functions.

Display of the frequency spectrum of the data which have been fM-
demodulated and weighted with the weighting filter. The wow and
flutter measurement is aborted after about 2 seconds with POST FFT
selected. The available, demodulated data are subsequently used for
calculation of an FFT.

No POST FET {thus no interruption of the measurement).

Enter FFTsize (25610 B192). (see 2.6.5.13, FFT).

Display of the frequency limits of the generated spectrum. As the
demodulator stage undersamples with the factor of 16, the upper
limit of the spectrum is already reached with 0.0625 x 29/64 of the
sampie rate. Yet, resolution is enhanced by the factor of 16 (sample
rate, see 2.6.1 Selecting the Analyzer).

Display of frequency resolution.

Select the window function; possible windows and their
applications, see 2.6.5.13 FFT.

Test procedure:

The input signal is limited symmetrically with respect to the test
frequency {= 3 kHz with NAB and JIS, = 3.15 kHz with DIN) using a
bandpass  (pass-band width 1000 Mz, attenuation 80 dB, Bessel-
characteristics) and is subsequently FM-demodulated. The
demoduiator output is sampled with 1/16th of the original sample
rate and stored for a Post-FFT. A higher sample rate is not useful
because the signal is band-limited. Following a bandpass which can
be cut in, the respective weighting is selected tepending on the
standard.
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2.6.5.12 POLARITY (Reversed Polarity Test)
Avaiiable for all six analyzers.

The POLARITY measurement serves to check whether a device under test passes on an applied signa
with the same polarity or with reversed polarity. To this end, set the POLARITY function on the
generator (see 2.5.4.13) and apply the generator test signal (SINE2 BURST signal) to the DUT. The
analyzer weights the polarity of the DUT output signal:

without polarity reversal
with polarity reversal

" +1 POL " is displayed
* .1 POL " isdisplayed

H i

The signal can also be applied externally to the DUT, provided that a suitable SINEZ BURST signal is
used.

Display
DUt +1P0L
2 W 2 N without M}“
polarity reversal CH 1
DUT : -1 POL
0 WY 2 N with e
‘ N
polarity reversal €H2

Fig. 2-32
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2.6.5.13 FFT {Spectrum)

Spectrum display of the unfiltered input signal, transforming

into the frequency range being effected by way of the so-calted

fast Fourier transform { = FFT). With the GRAPH panel switched

on, the graphica! display is in line with the parameters set in the

DISPLAY panel.

Important:

The spectrum display is absolutely independent of the set

measurement range and the zoomed zone. With ili-suited

settings in both panels, a result may be outside the visible range

on the screen (see alse 2.10 Graphical Data Presentation).

Note: Spectrum display of a filtered input signal is possible by
way of menu item POST FFT of the function RMS & 5/N,

roncron

- ANLG Notch, o (see 2.6.5.1 Common Parameters of Functions)

FFT size, settable from 256 to 8192 in binary steps. The larger the
FFT size {(more calculated points), the better the frequency

. resolution, however the longer the measuring time. The number
256 of displayable lines as a function of SIZE and ZOOM is given in
512 the following table:
1024
2048
4056 Table 2-26 ‘ . .
8192 Displayable lines with
N .
FFT size ZQOM OFF ZOOMON
256 116 232
512 232 464
1024 464 §28
2048 928 1856
4096 1856 3712
8192 3712 7824

Note: With ANLG 100kHZ, 300kHz and DIG 192kHz as well as
DIG 768kHz with (-~ Zooming} ON, 8192 is possible only.

OFF “Normal" FFT, frequency range from D to range limit, which is
29/64 x sample rate. For the sample rates of the individual
instruments, refer to 2.6.1 Selecting the Analyzer.

. Example: with ANLG25 and DIG48: 0 Hz 10 21750 Ha.

ON {2...256) Zoom the frequency range by one center frequency (- Center)
- o by processing the signal in the time domain before the FFT (see
notes below). Zooming is effected with afactor0f2,4,8, ... upto
256. The factor is determined by the span. The measuring time is
doubled with each zoom step. The maximum zoom factor
depends on the selected instrument {see below).
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- Zoom Fact

g8 'AVQ Mode .

Normal

Exponential

1030.7500.02

{Read anly)
Display of the zoom factor.

Selection of the averaging method in the FFT

The entered number of FFTs is executed, the partial results added and
then divided by this number,

Averaging is executed continuously. The current result is calculated

to:
1 k-1

AVGE[n) = — * FFT{n} + ? « AVG{n-1}
k.

Notes: After a restart of the measurement (e.g. caused by
SWEEP, calibration or cursor movement), averaging is
started anew.
Average is not executed if the display mode is set to MAX
HOLD.

Number of averagings or k.

{Read only}
Dispiay of the lower measurement limit:
with normal FFT: QO Mz
with ZOOM-FFT: O Hz or CENTER - SPAN / 2 (the higher of)

{Read only)
Display of the upper measurement limit
with normal FFT:  29/64 of the sample rate
with ZOOM-FFT: 29 / 64 of the sample rate or CENTER
+SPAN/ 2 (the jower of)
Note: With the analyzers ANLG 100 and ANLG 300, the antialiasing
filters are already effective before the upper measurement
fimit is reached.
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. Resolution
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This menu item is displayed only with Zooming ON, Center of the
zoomed zone, continuously variable within the useful range of the
respective instrument. With the center frequency set closer to the
range limits O or, as the case may be, 29/ 64 of the sample rate {eg
21750 Hz with ANLG25) than span/ 2, FFT points exceeding the dis-
playable zone are calcutated. A setting of this kind is not useful.

This menu item is displayed only with Zooming ON. You can select
out of 8 {with DIG 48 and ANLG 25}, 4 {(with ANLG 100 and ANLG 300)
or 3 (with DIG 192 and DIG 768) possible zooming zones. SPAN is the
entire range dispiayed, except for the event that Center was selected
such that part of the FFT is outside the measurement range (see
Center}). The selection list for span is calculated depending on the
current sample rate,

{Read only)

Spacings between the FFT lines in Hz. Line spacings down to the mHz
range can be obtained by selecting a high zoom factor (very small
span) and a fong FFT (large FFT size).
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MeasTime

window

HANN

RECTANGULAR

BLACKMAN-H

RIFE-VINC1
RIFE-VINC2
RIFE-VINC3

HAMMING

FLAT.TOP

KAISER

1030.7500.02

(Measurement Time)
(Read oniy)
Time required by the analyzer for signal recording.

Settable window functions:
HANN, RECTANGULAR, BLACKMAN-H, RIFE-VINC 1, RIFE-VINC 2, RIFE-
VINC 3, HAMMING, FLAT_TOP, KAISER

In system theory, the FFT treats a block of data {finite-length signal
sequence) as though it is one peried of a periodic sequence. In
practice, however, discontinuities usually occur at the ends of the
biock. The discontinuities would be weighted as pulses (with white
spectrum). This pulse spectrum masks the actual (useful) signal
spectrum (leakage).

Remedy: The ends of the finite-length signal sequence for the FFT are
smoothly tapered to zero by windowing the data. The FFT then treats
the signal as one period of a periodic sequence. Window functions
thus help to minimize the leakage (at the expense of resolution).

Range of applications of the windows:

The HANN window combines both spectral resolution with good
leakage suppression for distant interferences, yet has a relatively
wide bell-shaped curve around the signat lines.

No window function. When the signat fits exactly with an integer
number of periods into the block windowed for the FFT, there will be
no discontinuities at the block ends. In this case, a window is not
necessary and maximum frequency resclution can be cobtained. This
characteristic is advantageous for fast and frequency-precise
measurements of frequency responses in the case of the generator
signals RANDOM / Domain: FRQ {so-called FFT noise, see 2.5.4.11
Random, Domain = Frequency} and multi-tone (see 2.5.4.4}
MULTISINE.

The mainiobe falls off very steeply to about 80 dB; however below
this point, this window has considerable leakage.

Suppression of distant interferences is excellent with all 3 windows.
With increasing order of the windows, the width of the mainiobe
decreases at the bottom of the singie lines and increases at the top.
Various trade-offs between frequency resolution and suppression of
close interferences can thus be made.

Offers no significant advantages, has been implemented for the sake
of completeness.

The top of the mainlobe {which is caused only by a single sine line} is

as wide as to include always two adjacent lines with approximately

the same height.

Advantage:  The amplitude can be precisely read from the graphics
as against with other window functions.

Disadvantage: Bad frequency resciution.

The trade-off between resolution, ciose interference suppression and
distant interference suppression determines the selection of para-
meter B {from 1.5 to 20}. With 8 =8, selectivity is good but distant
interference suppression is only about -90 dB. With B = 16, distant
interference suppression is excelient, however the mainiobe is
relatively wide.
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Width of bell-shaped curve (worst case) in lines:

Additional information on FFT;

Frequency measurement

with FFT:

Amplitude accuracy:

Implementing the FFT:

1030.7500.02

Table 2-27

Window: -G dB 40 dB -60 d8 -80 dB -100 d8
Hann: 4 7 145 25 64
Rectanguiar: 67 68 L = =
Blackman-Harns: 45 b 7 8 218
Rife-vinc 1 4 3 9 14 21
Rife-Vinc 2: 55 7 9 11 16
Rife-Vine 3: 65 8.2 10 12 145
Hamming: 3 4 29 w @
Flat Top: 75 9 1 14 19
Kaiser {3 = 8): 33 42 [ 115 ®
Kaiser (3= 16} 45 6 8 i 15

= this suppression is {hardly) never obtained.

With FFT, the spectral line with the highest signal amplitude in the
spectrum is entered as frequency value in the respective display field.
With the exception of window = Kaiser, the adjacent tines are included
as part of the frequency calculation, thus increasing the accuracy {onthe
assumption of single sine lines). In particular with the windows HANN,
RIFE VINC 1 - 3, high accuracies can be obtained.

Depending on the window and position of the single signal lines
relative to the FFT lines, system-reiated display read errors of up to -3 dB
occur. The error is worst when the selected window is narrow at its tap,
the input signal falling on the center between two FFT lines {(eg in
rectangular windows).

Using the cursor function IMAX (interpolated maximum) for reading the
peak values in the display causes the interpolation to be made on the
actual peak value, the windows HANN, RIFE-VINC 1-3 providing
accuracies of more than 1 % {on the assumption of single sine lines,
only).

The FFT has been implemented as decimation-in-frequency-FFT in
complex presentation with 32-bit floating numbers. For coding, in
particular the rounding noise has been optimized, reducing the errors
due to FFT processing to iess than -130 dB. The data are input to the
analyzer at a time, the FFT being computed subsequently. Thus, the
measurement .is not continuous, which does however not adversely
atffect the measurement {with usually stationary signals).

With ZOOM-FFT, the input signal is shifted by way of convolution with a
dirac pulse at the center frequency so that the selected range falls on
frequency values around zero. After lowpass filtering and subsequent
undersampling, the range can be displayed with a better resolution.

A ZOOM is always implemented in three stages (up to the factor of 8),
an additional stage being possible with the analog instruments
ANLG100 and ANLG300. Zooming up to the factor 256 is feasible when
using the “slow”™ instruments ANLG25 and DIG48. The input signal for
the FFT will be complex when shifting the input signal using a single
dirac pulse. For this reason, 7424 points are dispiayable with an FFT of
8192 points! With ZOOM, the center frequency is visibie in the display
at about - 140 dB (on technical grounds).
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& Resolution, measurement time and span

Example: DIG 48 and ANLG25: (samplerate = 48 kHz, 8192 FFT points)

Table 2-28
max. SPAN [Hz] max. Resolution {Hz] | Measurement time [ms}

FFT 21750 5.8593 170.67
I00M 21 21750 29296 38133
200M a:t 10875 1.45648 682.67
Z00M & 5437 0.7324 $136.53
ZO0M 16 2718 0.3662 22731
200M 3211 1359 0.1831 55461
Z00M 640 679 90915 10149.2
Z00M  128:1 339 (.0457 212185
I0OM  256:1 169 0.0228 434369

SPAN and resolution are proportional to, measuring time is reciprocal to the sample rate.

& Window functions:

All window functions (except for Kaiser) are computed according to the following
formula:

Windouw(i) = Z A(n) * cos (?‘%ﬁ)

where A{n} is the respective amplitude factor of linen.

Coefficients Aln):

Table 2-29
A{0) Al1) A2} Al3) Ala)

HANN: 0.50000 -0.50000 0.0 0.0 00
RIFE-VINC 1: 0.37500 -0.50000 0.12500 0.0 0.9
RIFE-VINC 2: 0.31250 -0.4687% 0.18750 0031238 9.0
RIFE-VINC 3: 0.2734375 0.43750 0.21878 -0.06250 0.0678125
BLACKMAN-H: 0.35875 -0.48829 0.14128 0.01168 0.0
HAMMING: 0.54000 -0.46000 0.0 0.0 0.0
FLAT. TGP 0.18810 -3.36923 0.28702 -0.13077 0.02488
RECT: 1.00000 0.0 0.0 0.0 00

The KAISER window is given by:

Window(s) =

BESSEL (ﬁ* 1= ﬁﬁ;)

BESSEL ()

where BESSEL (i) is the modified Bessel function of 1st order,

1030.7500.02
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2.6.5.14 Waveform (Display in the Time Domain)

© Funktion =

T

WAVEFORM

Tngi.evei

RISING

FALLING

1030.7500.02

This function is used to display the input signal in the time domain.
The trigger state being displayed in the result window, the signal in
the graphics window. Leve! values can be read from the graphics
window using the cursors.

As is the case with all other functions, this function, too, is executed
separately in the two channels, ie each channel triggers individually.
In the graphical display, no relation with respect to time between the
1wwo channels is defined.

Triggering:
The UPD waits for the specified slope at the defined level.
in case this condition does not occur within double the
memory depth, automatic triggering is set off. This is
indicated by "not triggered”.
The trigger point is always at the beginning of the
memory. The time axis of each channel is relative to the
trigger point of the respective channel,

Settings:

In the ANALYZER panel only the trigger condition and the
memory depth are set. Scaling of the picture (X and Y
axis) is set in the DISPLAY panel {see Section 2.10}.

Set the voitage of the trigger leveal.

The trigger level is a fixed setting, irrespective of the current range
{which is set either fixed or using AUTO RANGE).

Range of values: Analoginstruments: -300Vto 300V
Digital instruments: -1 FS5to 1 FS

Set the triggering siope.

Triggering is effected when the signal crosses the trigger slope from
bottom to top.

Triggering is effected when the signal crosses the trigger slope from
top to bottom.
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1030.7500.02

Seiects the interpolation steps used for the dispiay of the traced
waveform.

This setting can be used to obtain a smoothed display in the case of
few samples per period of the input signal. The maximum permissible
trace length is however reduced with this setting.

Specify how long the signal is to be traced.

The maximum settable Trace Len is a function of the sample rate and
of the interpolation value.

Range of values:  Tus to max. Trace Len

The following is true:

7424
max. Trace Len =

sample rate » interpol

Examples:  Samplerate= 48kHz, Interpol

[}

Tracelen = 150ms
Samplerate = 44,1 kHz, Interpol = &4;
Tracelen = 42ms
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2.6.5.15 INPUT

Available for ali six analyzers,

CoUaneuT
OFF input display switched off
PEAK Display of the input peak value as a numeric value
BITS For the digital instruments, & bit activity display of the input peak
value can be set as a bit pattern in the result window. This display is
suitable for troubleshooting at digital interfaces.
M

INput -+ PEAK
In the digital analyzers, the input signal is sampled with the rate specified by the user (see 2.6.3).

In the analog analyzers, the input signal is, after the input level stage, sampled with the following
sample rates:

ANLG 22kHz  with 48 kHz

ANLG 100kHz with 341.3kHz

ANLG 300kHz with 1024 kHz

input peak measurements mainly serve for checking the maximum input, indicating the peak
values of the input signal before the filters.

Exception: With the analog notch filter set in the analog functions RMS, QPEAK or FFT, the
input peak value is detected after the notch filter.

The maximum value of these sampled signals is indicated within a monitoring time, which depends on
the measurement rate, the selected function and the lower measurement frequency of the selected
analyzer.

Note: In the case of an AC measurement with DC coupling carried out in the analyzer ANLG 22 kHz
(Min Freq 2 Hz), the highest AC voltage peak is always indicated. DC control is not considered.

ACvoitage with superposed DC

Input Peak vaiue

(see 2.6.5.1 Common Parameters of Functions)
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Input— BITS:

12 Bit

B Bit

MSB <--—--=> LSB

z Bit has changed within the teet Interval

E Bit was always 0 within test interval

5 Bit was always 1 within the test interval

Fig. 2-32.1 Bit activity display

The bit sequence whose bit width can be set using parameter "Audio Bits” in the analyzer panei is
always displayed left-justified. In the case of a display of more than 24 bits, the least significant bits are
not displayed. In the case of a display of less than 24 bits, the bits right of the bit limit are always
displayed as 0. The above example shows the display for setting Audio Bits 16”.

Bits not changing due to a hardware error can be easily determined.

The bit activity display is not avaiiable for 1EC bus operation,
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2.6.5.16 Frequency and Phase Measurement
Frequency measurement

Table 2-30 Freguency measurement

Functions in combination with frequency measurement
instrument
MOD . Filter
RMS | RMSsel I PEAK [QPEAK{ DL THD I THD + N DIM | DFD [Wow&F | FFT | Polarity | .

DIST simulatiors
PNLG 22kHz | V v v -1V V = = = 4 A v
BNLG 100 kHz] v v - - “ Y = = = - + Vv
PNLG 360 kHz] Vv 4 - -V v = = = . v - Vv
DIG 48 kHz 2 . - -V v . - - v - -
DIG 192 kiz | V/ - - Y Vv . . . - v - .
DIG768kHz | W . - - - v - - - - v . .
v valid measurement result

- no measurement result (Dispiay "-----") ‘
= measurement resultis only conditionally true since the input signal is a frequency mixture.

For frequency measurements, a minimum measuring time can be selected using the "Meas Time"
command. The measurement begins with a rising zero ¢rossing of the signal and ends after a time
resulting from the minimum measuring time and the time until the next rising zero crossing of the
signal occurs. Thus, only integer multiples of the signa! period are measured.

After having processed the control signal ievels, frequency and phase measurements are, with the
analog analyzers, always performed as broadband measurements without filtering (3-dB measuring
bandwidth about 500 kiz).

Test signal

N

internal

start of
e R ASUTE

ment

[ —— WA mMum Meas Time Lt o At

e Azt a1 Meas Time

Y

A t=time until the next rising zero crossing occurs

Fig. 2-34
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Me 'Iirne Minimum measurement time for frequency measurement
B ——\
SUPERFAST 50 ms
EAST 200 ms
SLOW 1000 ms
VALUE Numerical entry.
1.0000s Range of values: 1msto1.63
Units: S, Ms, 4s
-~

(see 2.6.5.1 Common Parameters of Functions)

(see 2.6.5.1 Common Parameters of Functions)

Combined frequency/phase measurement

For analog instruments in two-channel mode only {channel{s): 1 &2{2=1]1 = 2,
see 2.6.1)

Tabie 2-31 Availability of phase measurement

Functions in combination with phase measurement
Instrument
MOD Fit
RMS | RMSsel | PEAK | QPEAK| DC | THD | THD +N OD | M| DED |WowaF! FFT | Polarity | | "
DIST simulation
LG 22kHz |V |V A2 SRRV B BV Vv = = | = v oV - v
hnlg 100 kHz| V v v - -V v = - = - +/ - N
NLG300KkHZ) V | V| V -V v = | -] = I Y ] v

v valid measurement result
- no measurement result {Display "-----")
= measurement result is only conditionally true since the input signal is a frequency mixture.
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in phase measurements, the phase difference between the signals of channel 2 and 1 is determined.

The signal of channel 1 serves as reference signal.
The phase can be measured between

®  equally configured inputs, eg
Channei 2 UNBAL{BNC) - Channel 1 UNBAL {(BNQ) or
Channe! 2 BAL (XLR) - Channel 1 BAL (XLR)

& Differently configured inputs, eg
Channet 2 UNBAL (BNC) - Channel 1 BAL (XLR)}
Channet 2 BAL {(XLR) - Channel 1 UNBAL(BNC)

Important:
In phase measurements with

#® unbaianced input {BNC), the phase reference point is the externa! conductor of the BNC female.
& balanced input{XLR)}, the phase reference pointis the XLR connecting point 3.

(See 2.6.2 Configuration of the Anajog Analyzers)

2 0
XLR female
Channel 1or2
N Phase reference point
3
-
Phase
1 } l comparator
-~
BNC female - i
Channel 2 or ¥ Phase reference point
Referance is channe! 1
Fig. 2-35
G MeasTime e (See Frequency Measurement)

{See 2.6.5.1 Common Parameters of Functions)

(See 2.6.5.1 Common Parameters of Functions)

Format phase

0..360°
«180... +180°
6..2n

Thwwr 410

Displayed range of phase

{See 2.6.5.1 Common Parameters of Functions)
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2.6.6 Monitor Qutput

Available for the three analog analyzers, only.

Theory of operation

The input signal is applied from the input level stage via a low-distortion level attenuator to the
monitar outputs (UPD rear panel, see Fig. 2-2, Na. 9), which are primarily provided for the connection

of headphones.

The monitor outputs are AC coupied.
When the channel(s) are switched off, 0 V is applied to the corresponding monitor output(s).

Input tevel

stage

Fig. 2-36

ANALYZER Panel

o Monitor

ON

OFF

1030.7500.02

R = 6000
Level ! Monitor Qut
attenuator CH1 or CH2
0to70d8

max.3.5Vrms
max. 110 mVrms  forthe analyzers ANLG 100 kHz and ANLG 300 kiHz
inthe measurementranges 1 mV, 3 my y. 10 mv

Maonitor output

Level attenuation from 0 to 70 dB (highest attenuation = 70 dB).
Unitin dB only.
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2.7 Analyzer Filters ( FILTER Panel)

The FILTER panel has been devised for definition of the filters which can then be used in the

ANALYZER panel. Before you can select a user-definable fifter in the analyzer, you must, of course,

create itinthe FILTER panel.

Activating the FILTER panel:

o FHer F

UPD front-panel: Pressthe FILTER key

Keyboard: AlLT + T

or the functions

RMS &S/N  {rms measurement)
PEAK & 5/N (peak measurement),
Q-PK & 5/N {quasi-peak meas.)
FILTSIM (filter simulation)

- 4 filters possible
- 3 filters possible
- 3 filters possible
- 4 filters possible

any desired filters from the filter selection window can be set in the
ANALYZER panel. This window contains user-definable filters (the
first 9) and weighting filters, which are referred to by their short
names in the FILTER panel or by a name complying to the standard.
You can select any.desired filter (also several times) and assign to the
ANALYZER measurement function.

The sum frequency response of all selected filters can be graphically

displayed using the analyzer function FILTSIM (see 2.6.5.16).

2.7.1 Weighting Filters

The user-definable filters in the UPD {see 2.7.2 Creating User-definable Filters) are complemented by
12 pre-defined weighting filters, which are automatically matched to the current sample rate. Due to
the digital realization, the frequency response absolutely complies with the standard. With a very
small sample rate (eg 32 kHz in the DIG48 instrument), some sections of the filter functions are close to
the measurement range {imit, resulting in distortions in these sections (with eg a sample rate of 32
kHz, distortions may occur in the range over 13.5 kHz). Yet, the filter is still within the permissible
tolerances. For this reason, it is not possible to set weighting filters in combination with sample rates

smaller than 30 kHz.

1030.7500.02
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Filter:

Standard({s):

Application:

Filter;

Standard(s):

Application:

Filter:

Standard{s):

Application:

Filter:

Standard(s):

Application:

Filter:

Standard{s):

Application:

A Weighting
DIN 45412

Weighting for disturbing
voltage measurements

C Message
IEEE 743-84

Transmission measurements

Fiiter: CAUTT 0.4

CCiTT 0.4

{EEE Rec. 743-84
CISPRB-7H
CCITT Rec. P53

Psophometric measurements

CCIR 468-4

CCIR Rec. 468-4
DIN 45405
CCITT Reg. N21
CISPR6-76

Weighting for disturbing
voltage measurements

CCIR unwtg
CCIR Rec. 468-4
Bandpass from 20 Hz to 20 kM2

for band-limited, unweighted
measurerments to CCIR

1030.7500.02
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Filter: DEEM 50/15 0 ]
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GAIN {d8}
Eilter: Rumble unwty 0 ]
230 —
Standard(s); DiN 3683 B
DN 45539 20
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Filter: BC noise HP 'y
g0 = Ceereiaadins
Standard(s): ARD Spec. 34 B
ARD Spec.12/2 =
Application: Highpass for DC noise .5 ..:. ..........................................................................
measurements -
‘10“ ...................................................................... 2R
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2.7.2 Creating the User-definable Filters

The FILTER panel is made up of 9 filter items designated as FILTER 01 ... FILTER 09. Each filter item can
be assigned a filter type LOW-PASS, HIGH-PASS, BAND-PASS, BAND-STOP, NOTCH, 173 OCT FLT,
OCTAVE FLT, FILE-DEF, which are referred to below. Each filter type is predefined by its cutoff
frequencies and the desired filter attenuation. After the filter has been calculated, further fiiter data
(settiing time, actual attenuation, stopband range, which are displayed in a different color) are
availabie in the FILTER panel,

There is also the possibility of reading in any desired filter by selecting “FILE DEF”".

Any filter defined in the FILTER panel is provided with a short name, which is then used to call the
filter in the ANALYZER panel. The short name refers to type and cutoff frequency of the fiiter.

The filters have heen implemented as recursive filters ( = IR filters) with 8 poles.

The filters are defined in terms of their frequency limits, which is why the contents of the FILTER panel
is independent of the selected ANALYZER instrument ANLG 25 kHz to DIG 768 kMz. Filter parameters
which used to make sense for a certain instrument may be futile in combination with another
instrument.

Example:

A lowpass with a cutoff frequency of 50 kHz is a commonly used filter with the ANALYZER instrument
DIG 768kHz, however ineffective in the instrument DIG 48kHz.

For this reason, proceed in the following order when setting the filters:

1. Switch all filters inthe ANALYZER panel off;

Enter any desired filter parameters in the FILTER panel. The filter parameters are neither ¢checked
- nor updated.
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2. In the ANALYZER panel, select a filter from the FILTER panel: now, the parameters of the fifters
are checked:
a) Valid filter parameters: filterisset
b} invatid filter parameters:  error message on the screen, filter remains OFF

3. Trytomodify inthe FILTER panel filter parameters of a filter selected in the ANALYZER panel:
A dialog window appears where you can enter the new filter parameters. When you press the 0.K.
key in the dialog window the filter parameters are checked.
a) Valid filter parameters: filter is set
b) invalid filter parameters:  error message on the screen, the dialog window remains open for
further entry of filter parameters.

Exiting the filter dialog window using CANCEL or ESC causes

¥ the filter in the ANALYZER panel to be switched OFF.
¥ the most recently valid filter parameters to remain unchanged in the FILTER panel.

Note: A type of filter can be repeatedly assigned with the same or different filter parameters to
the 9 filter items!
The sum frequency response of the set filters can be displayed with the help of the simu-
Iation (see FILTSIM function). '
You can select the filters in the ANALYZER panel in any desired order. For reasons of
stability, it is however useful to select the filter with the “hardest” characteristics (eg very
narrow bandstop filters) as the last one (below in the panel}.
it is possible to superpose several fifters of the same type and with equal filter parameters
for one measurement function. To give an example, a very steep 80-dB lowpass (in this

case, with 16 poles, yet double ripple In the passband range) can be realized by
superposing two 40-dB lowpasses.

2.7.2.1 Common Parameters of All Filters

(= Attenuation). Specify the desired filter attenuation in dB

{exampie: 40 dB). After the filter has been checked and set, the

actually realized attenuation {(usually higher) is entered. Filter

attenuations can be implemented about every 10 d8B.

Exception: The filter calcuiation file (see 2.7.2.6, Internal Calculation
of Filters} has been modified.

o Atten.

{Read only)
Enter the estimated settling time of the filter in seconds.
This value is updated only when the filter is checked.

{Read only}

Specify a short name later used to call the filter in the ANALYZER
panel. The short name is made up of an abbreviation (2 letters) for
the filter type and the frequency {LP= lowpass, HP = highpass, BP =
bandpass, BS = bandstop, TZ= terz filter, OC= octave filter, NO=
notch filter). The frequency value is updated only when the filter is
checked.
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2.7.2.2 Lonass/ Highpass

Select a lowpass or highpass.

LOW PASS

HIGH PASS

Specify the cutoff frequency of the passband range.

This value is updated only when the filter is checked.

(Read oniy). Display of the cutoff frequency of the stopband range,
which is determined by the selected attenuation and passband range.

The base filters used have eight poles, 'elliptic C'-type to /SAAL 88/ with a ripple of 0.1 dB in the

passband range.

Lowpaas

Passband

Cain
<]
ilighpass N

Stophand

Fraguendy

v

Y

Feaquency

Fig. 2-37 LOW-PASS and HIGH-PASS frequency response together with filter parameters
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2.7.2.3 Bandpass/Bandstop

BAND-PASS

BAND-STOP

| Passbd 30“" -' Enter the lower cutoff frequency of the passband range.

Enter the upper cutoff frequency of the passband range.

{Read onty) '

Display of the lower cutoff frequency of the stopband range, which is
determined by the selection of attenuation and passband range. This
value is updated only when the filter is checked,

{Read only)

Display of the upper cutoff frequency of the stopband range, which is
determined by the selection of attenuation and passband range. This
value is updated only when the filter is checked.

The base filters used have 4 poles, 'elliptic C'-type to /SAAL 88/ where one base filter is used for the
upper and one for the lower filter edge. As 'elliptic C' has a pole at infinity, a bandstop of this type.
features a poie in the center between the twao passband frequencies.

Values for Passbd low and Passbd upp which are close to each other cause long settling times during
realization and the danger of limit cycles (oscillations of the filter on account of self-excitation

induced by rounding noise). In this case, it is useful to simulate the filters before the measurement (see
analyzer function FILTSIM).

A

Blepbend lowsr

Uandpaoss

v

Fossband kewer Passbend upper Frequenay

Fig. 2-38  BAND-PASS and BAND-STOP frequency response together with filter parameters
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Fig. 2-39

¥ -
Possbond iower Pazsbond upoer Fraguency

BAND-STOP frequency response together with filter parameters
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2.7.2.4 Notch

Filter ©

NOTCH

. Centerfreq

Enter the center frequency of the bandstop.

Enter the difference between upper and lower cutoff frequency of
the passband range.

{Read only}

Display of the lower cutoff frequency of the stopband range, which is
determined by the selection of attenuation and passband range. This
value is updated only when the filter is checked.

(Read only) '

Display of the upper cuteff frequency of the stopband range, which is
determined by the selection of attenuation and passband range. This
value is updated only when the filter is checked.

The base fitters used have 4 poles, 'elliptic C'-type to /SAAL 88/ where one base filter is used for the
upper and one for the lower filter edge. As ‘eltiptic C' has a poie at infinity, a bandstop of this type
features an attenuation pole at the center frequency.

Use:

Attenuation of single frequencies in the signal.

small values for “width” cause long settling times during realization and the danger of limit cycles
{oscillations of the filter on account of self-excitation induced by rounding noise). in this case, it is
useful to simulate the filters before the measurement (see analyzer function FILTSIM).

A
Cain
OdB ey e —
Notch ge_wg
Blopband lower i Stephand upper
Mienuction —
i Frequency
Center
Width

Fig. 2-40  Notch filter frequency response together with filter parameters
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2.7.2.5 Third-octave/Octave

13 OCTFLT
OCTAVEFLY

{1/30CTFLT = 1/3 Octave)

Enter the center frequency of the bandstop.

{Read only}
Enter the difference between upper and lower cutoff frequency of
the passband range.

{Read only)

Display of the lower cutoff frequency of the stopband range, which s
determined by the selection of attenuation and passhand range. This
value is updated only when the filter is checked.

{Read only)

Display of the upper cutoff frequency of the stopband range, which is
determined by the selection of attenuation and passband range. This
value is updated only when the fifter is checked.

These filters have been implemented as bandpasses (see 2.7.2.3 Bandpass / Bandstop) which are
geometrically symmetrical to the center frequency, thus allowing the passband cutoff frequencies to
be calculated from the center frequency:: i

113 octave filter: Passhd low = CenterFreq / 1.12246
Passbd upp = CenterFreq x 1.12246
Octave filter: Passbd low = CenterFreq /  1.41421
Passhd upp = Center Freq x  1.4142%

2.7.2.6 Internal Calculation of Filters

All filter parameters are transformed from the Z range (digital, sampled} to the S range (analog,
continuous) using the sample rate valid for the respective instrument. in the S range, the filter
parameters are normalized 1o a passband limit of 1.0. The filter suitable for this transformed filter
with respect to the type and minimum desired attenuation is searched for in the filter data base. This
filter is then denormalized and retransformed while the actual stopband and actual attenuation are
being calculated.

This transformation is performed with the currently effective sample rate. The predefined cutoff
frequencies are maintained, however different stopband frequencies wiil be obtained (depending on
the selected sampie rate). When the sample rate on which the calculation is based does not match the
actual clock rate {e.g. in the case of a wrong entry), both passband frequency and stopband frequency
are shifted.

After the start of the measurement (e.g. through a new setting, pressing of the START key or in the
case of SWEEP), UPD waits for a certain settling time per filter before the actual signal integration.
This settling time is calculated on the basis of the desired attenuation and the filter coefficients. If {in
exceptional cases) the time calculated is too smail, the filters have not completely settled at the start
of the measurement. To remedy this, the following trick is possible:

if the FILE.DEF filer "DELAY.COE” is selected, a settling time can be entered there which is considered
in addition to the normal settling time in the measurement. Fiiter DELAY COE has no function
otherwise.
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The filter data base is filled with the filters in the 'ref__ip.rip’ file in the CAUPDVREF directory on start of
the system software.

The filters contained in this file are derived from /SAAL 88/. Their ripple in the passband range is 0.1
dB.

2.7.2.7 File-defined Filter ("FILE-DEF")

For applications requiring additional fitters which are not offered by the instrument, any desired fiiter
can be read in from a file. The filter in the file must be an IR filter with & poles/zeros. The filter must be
designed (in the Z range, ie digital, sampled} with reference to the sample rate used in the respective
ANALYZER instrument. Two data formats are supported:

a) Coefficient output file of FDAS, version 2.1 and 2.2, FDAS is a filter design program from the
company of Momentum Data Systems. Select a cascade of biquads with 32-bit float number
representation as implementation for generation of the filter with the help of FDAS,

Example: see R&S_EXAM.COE file in the C:\UPD\USER directory
b) ASCil file where the poles and zeros (in the Z level) must be entered as floating numbers. 8 poles

and zero positions (4 pairs) only are permissibie. Unused poles and zeros must be shifted to the
origin ofthe Z level.

File format:
1stline: identification: 'pole zero file'
2nd line: Keyword ‘gain’ followed by a float number: specification of filter gain

followinglines: Key word 'pole’ or ‘zero' followed by real and imaginary part. Complex
conjugate pairs must be consecutive and be at the 1st, 3rd, 5th or 7th position,
respectively.

The transfer function is given by:

I (Z - 20(1'}) * (z i ZQ(%' + 1))
{z — z(i))* (z — %(i + 1))

S(z) = gain =

where 5(z) is the normalized transfer function, zp are zeros and 2z, are poles,
The filter should be checked using the simulation.

Comment lines are to begin with '#' and are permissible anywhere; no difference is made between
upper-case and lower-case letters.,

Example: see EXAMPLE.ZPZ file inthe C:\UPDUSER directory

Literature:
/SAALBB/: Rudolf $aal, Handbook of Filter Design, 2nd edition, Hiithig 1988

1030.7500.02 2.194 E-4



2.8 STATUS Panel
Activating the STATUS panel:

UPD front panel: STATUS
External keyboard: ALT + §

The STATUS pane!l can be activated only in part-screen graphics mode (see 2.10.8 Switching between
Full-screen and Part-screen Mode) and is always on the left side of the screen.

The STATUS panel displays only those command lines of a panel which have been ticked {select the
position before the line using the tab « keys, press SELECT, the tick is switched on and off (toggle
function). The UPD thus offers the possibility of displaying a ¢learly structured excerpt from all settings
on the left side of the screen.

instead of using the other panels, the UPD can also be operated from the STATUS panel, aliowing you
to carry out constantly recurring operator sequences from one panel only. Use of the STATUS panel is
especially advantageous for display and, if required, printout (see 2.14) of graphics on the right side
together with the essential UPD settings on the feft side of the screen.

Empty STATUS panel. : Command linesin the GENERATOR,
No command lines have ANALYZER und DISPLAY panel
been ticked off. have been ticked off.
s STATUS  snsmssmmomssmn, s STATUS sremmeeeeeeeme
No commands selected! = GENERATOR PANEL ——
v/ Channel {s)
Only commands which are Vv Qutput UNBAL BNC
ticked off appear in v FUNCTION - SINE
the STATUS-Panel. +/ FREQUENCY 10.000 Hz
v/ VOLTAGE 3.0000 v
wwwwee ANALYZER  PANEL e
For further information Vv Channel (s) 1
press HELP! Vv CH1 Input UNBAL BNC

v FUNCTION - RMS & S/N
V Meas Time AUTO FAST

s BISPLAY  PANEL e
v OPERATION  BARGRAPH
V' Unit v

Vv Spacing LIN

Fig. 2-41
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2.9 FILE Panel

The FILE panel is activated by pressing the FILE key (UPD front panel) or the key combination "ALTF”
(external keyboard). The FILE panel is always displayed on the left side of the screen.

2.9.1 Loading and Storing
Files can be stored to hard disk (drive “C:") or diskette (drive "A:", can aiso be addressed as "B:"). All
system files, and per default the user files too, are available on hard disk. The user files can also be
written 1o or read from diskette,
UPD system software updates are also loaded from diskette (see 1.3, Software Re-installation). For
storing files on diskette, DOS- formatted 3.5" diskettes are required. Unformatted diskettes can be
formatted on operating system levei using the command

FORMAT A:
An external keyboard is required for this purpose.

Insert the diskettes with the metal slider pointing to the front and the label facing you. The diskette is
ejected by pressing the eject key.

On the left side of the diskette, there is a lockable write protection; the disk is write-protected when
the hole is free,

The individual types of files are characterized by reserved file types (file extensions), which are listed in
the table below. It also provides information on where, ie in which panel, the file isioaded.

Table 2-32
Extension Meaning
AES Report mformation AES/EBU + 5/P DIF
BAT Bateh file for automatic execution of several programs; reserved {DOS}
BRZ Binary file with poles-zeros
.caL Calibravon file; reserved for calibration factors
.COE Coefficient file for filters (see 2.7.2.7}
COM Executable programs; (eg BIOSW.COM); reserved (DOS}
DWL Dwell time for automatic generator sweeps:
loaded in the GENERATOR panel, menu item "Dwell List”
ERR Error file for exceedings of the limits
loaded in the DISPLAY pane! by selecting Trace A/B=FILE; OPERATION +LIM REFORT;
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e

Extension Meaning
EXE Executable programs; (eg UPD__UILEXE); reserved {DOS})
FTF Amplitude/Fraquency table for generation of nasse in the frequency domain (see 2.5.4.11}
GL Screen Copy (HPGL format) is generated in the UPD for subseguent output to a HPGL printer

MLP Help file

Liw Limit curve {LOWER} lcaded in the DISPLAY panel under the heading LIMIT CHECK, "Lim, Lower” menu
ttem “File name”

LUP Limit curve {UPPER) loaded in the DISPLAY panel under the heading UMIT CHECK, “Lim, Upper” meny
em "File name”

NPZ reserved for filters

NRM Normatization file reserved for filters

Kol DSP files reserved for programs to be down-loaded to the D5Ps

Pal Report analysis (AES/EBU, SP DIF), screen controt file for channel status data

pat Report analysis (AES/EBU, SP DIF), screen cantrol file for channet status data

POX Screen Copy {pixel format) generated in the UPD for later editing and output to a printer

PGC Report generation {AES/EBU, SP DIF), user data, file for channel status data

PGU Report generation (AES/EBU, 5P DIF), user data, file for channeistatus data

PPC Report generation (AES/EBL), SP DiF), user data, file for definabie report panel

RLP Reference lowpass {reserved for filters, see 2.7.2.7)

SCO Setup; loaded inthe FILE panel under the heading LOAD INSTRUMENT, menu item Mode » ACT SETUP

SPy Sweep list for generator voltage loaded in the GENERATOR panel, menu item “VOLTAGE” or "TOTAL
VOLY" {(depending on the function) for X- or Z-axis sweep

SPF Sweep list for fraquency of the generator or selective rms measurement; loaded in the GENERATQOR
panel, menu item “FREQUENCY"”, "MEAN FREQ" or in the ANALYZER panel, menu item “File name” for
X- or Z-axis sweep

SPO Sweep list for burst duration
loaded in the GENERATOR panel, meny item “ON-TIME" for X- or Z-axis sweep

SP Sweep Hst for burst interval
loaded in the GENERATOR panel, menu itern "INTERVAL" for X- or Z-axis sweep

TRC Trace lists for recording of measured values
lcaded in the DISPLAY panel by selecting Trace A/B+FILE; OPERATION-CURVE PLOT;

TTF Time table for generation of arbitrary signals {(see 2.5.4.12)

NEQ Cauatizer file
loaded in the GENERATOR panei, menu item "Equal File”

2ZPZ Pote-zerag file reserved for filters

Note: Reserved files must not be changed or renamed.
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2.9.1.1 Loading and Storing of Default Setups and Complete Setups

Setups are loaded and stored by entering a file name in menu item "File name”. If the desired file
name is already in the menu line, you simply have to open and ciose the appertaining selection box.
(see 2.3.2 Data Entry).

' LOADINSTR (Load Instrument)
) o Load aninstrument setup

{Store Instrument)

" STOREINST.
SR Store an instrument setup

Select what is to be loaded or stored.

COMPL SETUP (Complete Setup)

Complete instrument setup is to be loaded / stored.

It includes all latent (ie currently not active) functions and
instruments. A file occupies about 60 Kbytes of mass storage.

DEF SETUP (Default setup)

For loading only; Rohde&Schwarz defauit setup is to be loaded. 1t
includes all latent (ie currently not active) functions and instruments.
We advise against modifying this setup, however it is possible to do
s0: overwrite the "UPDDEF.SCO" file by a setup stored in the " COMPL
SETUP" mode.

When loading a new instrument setup, the former setting is overwritten. All lists {equalizer, limits,
etc.} are filled with files the names of which are contained in the new setup. If a file cannot be ioaded
(eg the specified equalizer file has been cleared in the meantime), an error message is generated and
the cause of troubie is entered into the menu line as file name.

On loading of the new setup, generator and analyzer are started.
Note: When loading setups, their file names may not exist (eg because they have been deleted in the

meantime or the setup has been adopted from another UPD). In such cases, the cause of error
(usually “not found”) is stated below the respective entry (eg “Fife name”).
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{Attributes)
o, For storing only.

READ ONLY The stored file is write-protected.
READ/WRITE The stored file can be deleted or overwritten.
N

Deleting a write-protected file requires the R-attribute to be deleted
using the DOS command ATTRIB on operating system level.
Syntax: ATTRIB -R file name

The use of an external keyboard is necessary for this purpose. We
therefore recommend that the write protection be used only when a
setup is not to be changed anymore.

Causes a file with the specified file name to be ioaded or stored.

if the file cannot be opened, an error message and "not found” is
entered in the menu line.

For entering file names, see 2.3.2.5.

2.9.1.2 Loading and Storing of Traces and Lists

All files (contents of the trace buffers, lists of sweep parameters, dwell lists of a freely running sweep,
equalization files and limit reports) are stored in the FILE panel; the files are ioaded into the panelsin
which they are useful.

The data stored to file can be read in and further processed by other programs. In most cases, ASCH

format is preferred for numerais. In the R&S example files {R&S..EXAM.nnn), the file format is
described in the form of comments.

The following can be recalled into the GENERATOR panei:
¢ equalization files for generator function SINE (see 2.5.4.3 SINE)
# Traces and lists as sweep parameters for the list sweep {see 2.5.4.2 Sweeps)

o Dwell lists for the list sweep {see 2.5.4.2 Sweeps )

in the DISPLAY panel, traces can be loaded from files into the trace buffers (TRACE A-FILE or TRACE
B FILE; see 2.10.1 Parameters for Dispiay of Traces and Spectra). The files may include:

® Traces, sweep lists and FFT spectra (OPERATION-»TRACE LIST, OPERATION»CURVE PLOT or
OPERATION » BARGRAPH, OPERATION - SPECTRUM))
8 Limit reports (OPERATION - LiM REPORT)

The files are stored by entering a file name under menu item "File name”. If the desired file name is
already available in the menu line, open and close the appertaining selection box (see 2.3.2.5).
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. STORE .
. TRACE/IST

~stoRe

TRACE A
TRACEB

X AXIS

1030.7500.02

Store traces and sweep lists

During a sweep, various buffers are ¢reated for sweep parameters,
measured values, limit exceedings and waiting times, if any. This
menu item serves to select which one of these buffersis to be stored.

Store the TRACE A or the TRACE B buffer; {specify in the DISPLAY
panel which measured values are to be collected in which trace
buffer) (see 2.10.1, Parameters for Display of Traces and Spectra). In
addition to the trace data, the values of the appropriate X-axis as well
as the following settings from the display panel are stored to permit
the curve to be dispiayed as it was scated in storing.

TRACE A/B

Unit

Reference Vaiue

Spacing LIN/LOG
Top

Bottom

X AXIS

Unit

Reference Vaiue

Spating LIN/LOG
Left

Right

Store the list with the sweep points for the sweep parameter lying on
the X-axis (for generation of lists used in the list sweep).

For the generation of a sweep list, proceed as follows:
GENERATOR panel

» Activate the sweep system {"Sweep Ctrl » AUTO SWEEP”)

» Set the st sweep parameter 1o the desired parameter (eg FREQ
for the frequency sweep list)

» Select the start and stop values as well as spacing of the desired
parameter (recommended: LIN POINTS or LOG POINTS}

}  Enter the number of sweep points, which determine the number
of entries in the sweep list generated later.

» To avoid the generator waiting for the synchronization with the
analyzer, select "Nextstop -+ DWELL" and a short "Dwell”.

Start the sweep (see 2.11. Starting and Stopping a Measurement),
When the sweep enters the SWP ... RUNNING state, the sweep list is
available; the sweep can be aborted.

Generating or modifying sweep lists is also possible using a text
editor {(eg EDIT from DOS).
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ZAXIS

DWELL

LIM UPPER
LM LOWER
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Store the list with the sweep points for the sweep parameter lying on
the Z-axis {with two-dimensional sweep only, for generation of lists
used in the list sweep).

For the generation of a sweep list, proceed as follows:
Generator panel

b Activate the sweep system ("Sweep Ctrl » AUTO SWEEP")
Set the 2nd sweep parameter to the desired parameter {eg FREQ
for the frequency sweep list)

b Setect the start and stop values as well as spacing of the desired
parameter {recommended: LIN POINTS or LOG POINTS)

b Enter the number of sweep points, which determine the number
of entries in the sweep list generated later.

» To avoid the generator waiting for the synchrenization with the
analyzer, select “Nextstop » DWELL" anc a short "Dwell",

Start the sweep (see 2.11. Starting and Stopping & Measurement).
When the sweep enters the SWP ... RUNNING state, the sweep list is
avaitable; the sweep can be aborted.

Generating or fnodéfying sweep lists is also possible using a text
editor (eg EDIT from DOS).

For sweeps with time synchronization only; store the huffer for the
dwell time. The time data are obtained either from a file {with list
sweep) or they are all equal {with Next Step Dweil). The dwel!l time or
the file name for the active dwell list is entered in menu item "Dwell”
or "Dweil List” in the GENERATOR panel (see 2.5.4.2 Sweeps).

The upper or lower limit curve (tolerance mask) is stored to file,

When a limit curve is loaded as described in Section 2.10.7 Limit
Check, a listinctuding all interpolated X-Y-pairs is output.
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ClsTORE

Ty

EQUALIZATN | (Equalization)

Special case: store the frequency response of a device under test as
equalization file, which can then be read in for compensation
purposes in a sweep with a generator sinewave signal under menu
item "Equal. file” in the GENERATOR panel. Also, the inverse or the
frequency response normalized at any frequency can be stored (see
menu item Norm Freq or Invert 1/n). The measurement data (voltage
curve} are provided in one of the trace buffers, which can be selected
under menu item “Volt sourc”,

Requirements: analyzer is not set to FFT, Z-axis buffer is OFF, X-axis
buffer contains a frequency list, the trace buffer selected under *Voit
sourc” contains a voltage list of the same length. If these require-
ments are not fulfiiled, an error message is output during storage of
the data.

For generation of a equalization file, proceed as follows:

GENERATOR panel:

¢ Select output channel 1; Configure the generator {see 2.5.2
Configuration of the Analog Generators or 2.5.3 Configuration of
the Digital Generators)

Switch on the sinewave generator {(FUNCTION - SINE)

Activate the sweep system (Sweep Ctrl - SWEEP, or LIST)

Switch the 1st sweep parameter to frequency (X Axis - FREQ)

Switch the 2nd sweep parameter off (Z Axis -» OFF)

Configure the sweep {see 2.5.4.2 Sweeps)

ANALYZER panel:

b Select input channel 1, configure the analyzer (see 2.6.2
Configuration of the Analog Analyzers or 2.6.3 Configuration of
the Digital Analyzers}

» Set the measurement function of the analyzer to RMS {see 2.6.5

v v w v v

Functions)
» Configure the measurement: Unit Ch1 -V, Meas-Time-AUTO
DISPLAY panel:
» Assign the trace buffer A to the measurement function (TRACE
A~ FUNCCHIY)

» Switch of the trace buffer B {TRACE B OFF)
¥ Configure the display: Scale AUTO - ONCE {see 2.10.1 Parameters
for Display of Traces and Spectra (DISPLAY Panel)

Connect the device under test {output and input channel 1) and start
the single sweep (see 2.11 Starting and Stopping & Measurement};
store the frequency response after compietion of the sweep.

FILE panel;

b Specify the measurement data buffer: Voit sourc» TRACE A

b Specifications for the normalization of the frequency response: see
menu items “Norm freq” and “invert 1/n”.

{Limit Report)

LIM REPORT ‘The list containing the limit exceedings is to be stored. Enter the limit
values or limit curves in the DISPLAY panel under menu items “Lim
upper” and " Lim lower” (see 2.10.7 Limit Check).

Notes: » With the FFT active, the selection points "TRACE A” and TRACE B” are possible only;
the traces then contain the FFT data.
¢ The X-axis and {(with 2-dimensional sweep) Z-axis are also stored when storing the
traces; For assignment of the sweep parameters, see GENERATOR panel "X-Axis” and
"Z-Axis” (see 2.5.4.2 Sweeps).
» Forthe list formats (file types), refer to the table in Section 2.9.1,
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 Appendmode

ON

TRACE A
TRACES

ON
OFF

1030.7500.02

For traces and lirnit report only.

New data are appended to the existing file; if it does not yet exist, it
is created. :

New data averwrite the already existing file (if any).

Select the file format.

Data are stored in binary format; rapid access.

Data are stored in ASCl! format, can be further processed using any
text editor or other programs.

ForStore-»EQUALIZATN only.

The trace buffer specified here must be the one containing the
measurement data; the ANALYZER and DISPLAY panels must be
appropriately configured {see "Store > EQUALIZATN").

The voitage data are read from the trace buffer A/B.

For Store > EQUALIZATN only.

Specify the frequency on the voltage value of which is normalized.
Selecting the frequency at which the frequency response curve has
its maximum means that the equalization file contains values from 0
to 1 ondy. If any other frequency is selected, factors higher than 1
occur,

ForStore-» EQUALIZATN only.

Inverting the frequency response causes, with the equaiizer
switched on, the device under test to get an equalized frequency
response, Application: constant {frequency-independent) outgoing
power, pre-/deemphasis

The equalization curve is stored in inverted form.
The equalization file is notinverted.

Causes the trace or list to be stored under the specified file name.

If the file cannot be opened, an error message and "not found” is
displayed in the menu line.

For entering file names, see 2.3.2.5.
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2.8.2  Editing Files and Directories

The following files are available under the heading UTILS in the FILE panel, which is called by pressing

the FILE key.

The UPD software is supported by the MS-DOS operating system and uses its file manager, which is -
normaily not of importance for the user. It however provides extended capabilities, which you can
make use of, if desired. For reasons of internal management, the UPD software assigns a fixed data
type {extension) to each file type depending on its function, allowing the identification of the file
type. The extension consists of up to three letters after the point in the file name and is usuaily not
available to the user in other menu items (the extension used is specified in the menu items
concerning files as well as in the list given in Section 2.9.1 ).

. DEETE

SYSTEM

1030.7500.02

A file can be deleted using this command. All menu commands used to store
files overwrite an existing file with the same name or create a new file.

{Working directory)

Files can be arranged in directories allowing classification depending on, for
example, the user or the project. The working directory, which precedes all
file names and path names {unless they begin with a "\" in the main
directory) is thus selected. Independent of the working directory, there are
also directories which are used by the UPD-internal software.

Example: Work Dir C:A\UPDA\DUTO4

No. Data input Data access to
1 SWEEP.SCO CAUPDADUTO4SWEEP.SCO
2 | \SWEEP.SCO CA\SWEEP.SCO
3 HWUPD\DUTOS\SWEEP.SCO CAUPD\DUTOS\SWEEP.SCO

Storing files in the main directory {example 2) or in the UPD system
directories (\WPDUPD\REF MUPDADRIVER, etc.) should be avoided.

Select the file to be copied. The file name may consist of the complete path
name and specification of the disk drive. The write protection attribute is
transferred to the generated file.

Specifies the TO file name (together with drive and directory, if required) to
which the file selected by COPY is to be copied.

The UPD software runs as a program under MS-DOS. Aborting the program
with the SYSTEM key ailows you to use the UPD as a conventional ISA (IBM-
compatible) PC, provided that an external keyboard is connected (see 2.17,
UPD used as Computer).
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2.10  Graphical Data Presentation (DISPLAY and GRAPHICS Pane}s)

The DISPLAY pane! is used to set how the measurement results are graphically presented. Important:
what (and how) is measured is set in the ANALYZER panel, or, with sweeps, in the GENERATOR panel.
How the measurement is displayed can be changed at a later date, too. Also, curves can be retrieved

from files and redrawn.

The DISPLAY panel is built up using the front-panel key DISPLAY or key combination Ait-D on the
external keyboard. The menu items in the DISPLAY panel affect the GRAPHICS panel which cccupies
either 2/3 of the screen (part-screen graphics mode) or the complete screen (fuli-screen graphics)
(selectabie by the 0 « O key or key combination ALT-Z).

™y
CURVEPLOT

TRACE LIST

LIM REPORT

BARGRAPH

SPECTRUM

PROTOCOL

1030.7500.02

The results of a sweep, function of time {(waveform) or FFT are
entered as line diagram in the Cartesian coordinate system. As a rule,
two dependent variables (TRACE A and TRACE 8} can be displayed
above an independent variabie (X AXiS). With LIMIT check activated,
the tolerance masks are aiso included.The extensive command menu
provided on the softkeys allows you to scale and zoom the display
and to dimension the display using the CURSORs (see 2.10.1 and
2.10.2).

The measurement results are output in the form of digits. The three
columns (TRACE A, TRACE B and X AXIS) are compiemented by a
fourth column where exceedings of the UPPER or LOWER LIMIT curve
are marked. In full-screen graphics mode, two additional columns
indicate the LIMITS {interpolated between intermediate vaiues!) (see
2.10.3 and 2.10.4) if LIMIT CHECK has been activated {see 2.10.7).

As opposed to TRACE LIST, the digit lines with measured values
exceeding the tolerances only are dispiayed (see 2.10.3 and 2.10.4},
which is possible only with LIMIT CHECK activated (see 2.10.7).

The current measured values are displayed analogously in the form
of bars ('signal level meter’). This type of indication is idealiy suited
for measurements where the relative size or change in size - and not
the exact value - is desired. Max. 3 BARGRAPHS are displayed. The
extreme values are marked by trailing pointers (see 2.10.5 and
2.10.6).

With FUNCTION FFT selected in the ANALYZER panel, the frequency
spectrum calculated by the DSP is dispiayed (SPECTRUM s
automatically set with FFT selected in the ANALYZER panel),

With FUNCTION DiM, MOD DIST, DFD or THD selected in the
ANALYZER panel, the spectrum components of the stimulae and
interference products can be displayed in the form of a histogram
(see 2.10.1and 2.10.2).

in the GRAPH window, the protocol data of the digita! interface are

displayed. Evaluation of the protocol is made simultaneously with
the respective function (see 2.10.8).
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2.10.1 Parameters for Display of Traces and Spectra (DISPLAY Panel)

wooe

DEL BEFWR

OVERU/MAX H

WATERFALL

FUNCCH

PHASE

HOLD
OFF

FILE

FUNC CH2

FREQ CH1

FREQ CH2

1030.7500.02

DELete BEFore WRite gradually deletes the traces of the most recent
measurement before the new trace is (further) drawn, With FFT, the
compiete spectrum is replaced. As, in a manual sweep, the direction
may be arbitrary, making itimpossible to delete the formertraceina
useful way, OVERLay mode is automatically switched to in this case.

(OVERLay/MAX Hold)

The sweep curves on the screen are not deleted but any new sweep
overlays the current display. {(However, everything is deleted when the
coordinate system is to be created anew, eg in the case of a new
scaling.) See also softkey function KEEP LAST. With FFT, this key s used
to switch on the MAXimum Hold function. FFT AVERAGE cannot be set
unequal to 1in the ANALYZER panel with OVERU/MAX H selected, see
2.6.5.13,

(with FFT only). Shifts the single curves in the Z axis to obtain a spatial

impression, One channei only can be traced at a time, which is why 1 or

2 must be selected under "Channel{s}” in the ANALYZER panel. To

obtain 2 useful display, scaling is to be set as follows:

1. TRACE Top is to be set such that the upper half (or 3/5) of the
coordinate system is empty (ie is not occupied by the first trace).

2. X-AXIS Right such that about half of the coordinate system is free.

3. TRACE Bottom is to be set above the noise limit, making noise
invisible by dipping and emphasizing significant spectral
components.

Is used to select which measurement results are to be coliected and

graphically represented as TRACE A (or TRACE B) eg in the case of a

sweep.

Caution:  Display of the trace can be switched OFF {invisible) by
means of a softkey.

{Function Channel 1}

The resuits of the measurement of channel 1 currently selected in the
ANALYZER panel by way of FUNCTION are used. Possible only when
FUNCTION in the ANALYZER panel is not OFF,

As above, however for channel 2.

{Frequency Channel 1)
Frequency meter channel 1. Possible only with FREQ/PHASE in the
ANALYZER panei not OFF and OPERATION not SPECTRUM.

Frequency meter channel 2. Possible only with FREQ/PHASE in the
ANALYZER panel set to FREQ and OPERATION not SPECTRUM.

Phase meter between channel 1 and 2. Possible only with FREQ/PHASE
in the ANALYZER panel set to FREQ&PHASE and OPERATION not
SPECTRUM.

Does not coliect new values but continues to display the oid trace.

No measured values are collected and hence, nothing can be displayed
under this TRACE.

A sweep stored in a file in the FILE panel (TRACE LIST) ¢can be recalled
and disptayed, eg for comparison purposes, using this option.
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Sweep lists and FFT files can be loaded. The following basic conditions

must be satisfied to load a sweep list.

» The measuring function must not be set to FFT and the display
CPERATION must not be set to SPECTRUM.

p  All sweeps must be switched to OFF (or START COND to AUTOQ) or
the sweep parameter (FREQ, VOLT, TIME) must be identical to the
X-axis of the trace file to be loaded.

The following conditions must be satisfied to load an FFT file.

» The measuring function must be set to FFT or display OPERATION
to SPECTRUM.

When loading the trace file, TRACE A has the function of a “master”
trace; trace Bisthe "slave” trace:

» The "master” trace can always be loaded as scon as the above basic
conditions are satisfied. in addition to the trace data, the stored
dispiay settings including the complete X-axis are also loaded {(cf.
Section 2.9.1.2, menu item STORE - TRACE A/B). If a sweep has
been sefected, the loaded trace is interpolated on the X list
specified by the sweep.

» When trace A is switched off, TRACE B becomes the "master” trace.

» Being the "slave” trace, TRACE B must confarm to the X-scale of
the "master” trace; i.e., only the trace data and the appropriate Y-
scale are loaded. The curve is interpolated on the X-axis already
specified. If this X-axis is incompatible, the “stave” trace is
switched.
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- FILENAME |

| scales

|

EQUAL A

NOTEQUALA

VALUE:

CURSOR

AUTO ONCE

1030.7500.02

{Displayed with TRACE AJB FILE only)

The name of the file with a sweep or FFT to be displayed is entered.
if an error occurs during loading, "NOT FOUND" is output in this
fine,

The second (dependent) measured value is displayed using the same
scaling as for Trace A. Any vatues for UNIT, REFERENCE, SCALE,
SPACING, TOP and BOTTOM need not be entered for the second
axis.

This requires however that the same function is selected for TRACE

A and B (only the channel may be different).

Different scating for the second sweep.

ts used to specify the unit with which the results are to be displayed
(see 2.4 Units). Recorded sweeps can be redisplayed with other units
at any time. Traces loaded using TRACE A/B FILE therefore need not
be drawn in the same way as they have been stored.

The reference value is needed for the relative units.

The maximum value of the sweep is adopted once as reference
value.

The value on which the cursor is placed is adopted once.

A numeric value with unit serving as reference value for the relative
units is entered.

Uses the minimum and maximum values of the current sweep for
scaling of TRACE A and B (once) and rescales after changing the
function using FUNCTION in the ANALYZER panel or TRACE A/8 in
the DISPLAY panel. The sweep or FFT start/stop values of the
GENERATOR or ANALYZER panel are adopted for the X axis. The
following menu items TOP and BOTTOM or LEFT and RIGHT are no
longer dispiayed because they have been setin doing so.

if there are not yet any measured values available, preset range
limits are used for the time being and rescaied after the end of the
sweep. When changing the measurement function (using TRACE

AJB or FUNCTION in the ANALYZER panel with FUNC CH1/2 or
GRAPH ON/OFF with SMPTE, THD and DFD) an automatic rescaling is
performed after the first measurement in the SCALE AUTO ONCE
state. (Re-}START does not initiate a new scaling.

The full-scale values of the new scaling are determined about 5%
lower or higher than the exact values. Using an intelligent
algorithm, 'even’ values appropriate for the scale are selected.
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MANUAL

pr——

1030.7500.02

Leaves the scaling to the user.

With a new scaling the image is deleted and redrawn after the
rescaling. This applies also to an FFT started by the Single key. With
FFT in Continous mode (started by Start key), however, the running
FFT is still drawn, the new scaling being considered only in the next
FFT.

Divides the Y-axis linearly.

Divides the Y-axis logarithmically. With logarithmic units (dB)
selected, LIN only can be setected.

The menu item s dispiayed only with TRACE A/B SCALE MANUAL.
The item serves to set the upper value of the Y-axis {of the scale for
the measured vaiues). Negative ar 0 values are not permissibie with
SPACING LOG and logarithmic (dB-) units.

{With TRACE A/B SCALE MANUAL), the menu item serves to set the
lower value of the y-axis (of the scale for the measured values). The
value must be smatler than that of TOP. Negative or 0-values are not
permissible with SPACING LOG and fogarithmic (dB-) units.

(With X AXIS SCALE MANUAL), the menu item sets the left value of
the X-axis (of the independent value). Negative or 0 values are not
permissible with SPACING LOG and logarithmic (dB-) units.

{With X AXIS SCALE MANUAL), the menu item sets the right value of
the X-axis (of the independent value}. The vaiue must be selected
higher than that for LEFT. Negative or {-values are not permissible
with SPACING LOG and logarithmic (dB-) units.

Allows the entry of a comment with a length of max. 27 characters,
which is output together with the curve in the case of OPERATION
CURVEPLOT.

{X Position}
Defines the X-position of the comment. X is the relative distance to
the 0-point (bottom, left) in % (0 to 100) of the coordinate system.

(Y Position}

Defines the Y-position of the comment. Y is the refative distance to
the 0-point in % {0 to 100) of the coordinate system. G-point is on
the left side at the bottom. The reference point for the text is the
first letter (bottom, left).
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2.10.2 Trace and Spectrum Display

Basically, two dependent values {TRACE A and TRACE B) can be displayed above an independent value
(X AXIS), the scales for TRACE A and TRACE B being disptayed on the left-hand and right-hand margin,
respectively (uniess the same scaling has been selected by way of TRACE B, SCALE B: EQUAL A). The
measurement functions sefected for display are faded in on the upper margin in the form of letters.

Overrange values are not displayed (the curve is interrupted). Underrange values are indicated in the
status line SWEEP INFO in the top, right corner. Measured values not fitting into the selected
coordinate system are displayed as horizontal line at the top or bottom.

With THD, MOD DIST, DIM and DFD measurements, the measured values can be displayed in the form
of a histogram above the frequency axis (with OPERATION SPECTRUM), the frequency axis being not
true to scale and invariable.

There are two cursors (- see page 2.196!) marked by * and o, respectively. They can be moved across
the display using the rotary knob or the direction keys. The measured values below the cursor
positions are displayed in three windows (depending on the function set, also difference values). The
cursor jumps from measured value to measured value. If there are more measured values than can be
displayed as points (eg with FFT), the maximum out of the measured values dispiayed on one point is
displayed. Here, the cursor jumps from line toline.

Also, the cursor can be moved outside the coordinate system and indicate the appertaining values. In
this case, its symbol is placed in the top corners.

With LIMIT check switched on {see 2.10.7, Limit Check), the tolerance masks are displayed, too.

An extensive command menu on the softkeys allows you to scafe, zoom the display, select the cursor
functions and to set markers on the single frequency iines or the harmonics of the FFT.

The cursor can be moved and the softkeys can be operated only after the GRAPHICS panel has been
selected using the front-panel key GRAPH or the key combination ALT-R.

The softkey menus have max. 3 jevels. The extremely left key (labelled with "BACK") always returns to
the preceding menu level. its designation is indicated above the BACK softkey and constitutes

together with the text displayed in center above the remaining 7 softkeys the heading of the current
meny.

Some softkeys indicate ON or OFF states, where O is the symbal for OFF and @ for ON.
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The first two levels of the softkey menu tree are dealt with below. A third level, if any, is explained

subsequently.

CURVE

0
80

AUTOSCAL

ALL

1030.7500.02

switches the display of curves or lines on or off (toggle key). Dispiay
only is affected. (With TRACE A/B in the DISPLAY panel OFF, nothing
can be displayed. Changing a function {using TRACE A/B in the
DISPLAY panel} switches A and B to ON.)

Rescales the X- and Y-axes using the present measured values of a
sweep or the FFT. If there are no measured values, the preset range
limits are used and scaled after the end of the sweep, The present
display including the axes are deleted and subsequently redrawn {see
also AUTOSCALE).

The left-hand A-axis only is rescaled, the A curve is redrawn.

The right-hand B-axis only is rescaled, the B curve is redrawn. Is
ignored with SCALE B set to EQUAL A,

The X-axis only is rescaled (not with SPECTRUM and Analyzer
FUNCTICN THD, MOD DIST, DIM or DFD).
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o @

* CURSOR

Switches alternately the *-cursor or the o-cursor active. The active
cursor only ¢an be moved using the rotary knob or the direction
keys and can display the measured values. The softkeys pressed
subsequently (HLINE, SET TO and ON/DFF) refer to the active
cursor. The inactive cursor is displayed in short dashes,

The o-cursor is used for the ZOOM function and as reference for
the *-cursor and horizontal cursor. The *-cursor can be switched
over to horizental line (not with SPECTRUM).

The subsequent softkeys serve to select the various cursor
functions. The units of the numericat values are determined by
the axis scaling.

Display of the measured values of curves A and B at the cursor
position as well as the appertaining X vaiue.

Graphics Labelling of
dispiay field

Setected softkey

oCURSOR AB
OA

oB
oX
*CURSOR AB
*A

*B

*X

A-B

1030.7500.02

Display of the difference value between curves A and B at the
position of the cursor and of the X-value (useful only with
identical phys. variables).

Graphics Labelling of
display fieid

Selected softkey

¥
: oCURSOR A-B
2 5 | oA-oB (unitofAl)
1
! oX
1

e e
@
: *CURSOR A-B
: A *A-*B (unitofAl)
1 8 .
*
: b,
i
1
b, o
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{With active *-cursor only). Disptay of the difference between the
values at the positions of the *- and o-cursor on curve A {or ¢urve
8) and the difference between the X values.

Graphics Labeiling of Selected Softkey
display field

* *-9
! *A-0A
| A N

et | 2 B-oB
i
; *X-0X
i

e

HLINE -

SET TO -

ON/OFF

Z00M

AT o UP

AT o DOWN

CEN T0 o

o 10 *

1030.7500.02

(With active *-cursor and Operation Curve Plot only). Switchover
of *-cursor to horizontat cursor. This subsequent command levei is
expiained beiow.

Sets the active cursor to specific values. This subsequent softkey
command level is referred 1o below.

Switches alternately the cursor an and off. A deactivated cursor is
no longer displayed.

Zooms the display in X-direction. The ZOOM function is not active
with  histogram indication {OPERATION SPECTRUM and
simuitaneously Analyzer FUNCTION THD, MODDIST, DIM or DFD).

Zooms the display on the X-axis by the factor 2 (repeated
activation is possible). The center used is the o-cursor which is then
also placed in the center. Changes the LEFT and RIGHT parameters
of the X-axis in the DISPLAY panel.

Compresses the display on the X-axis to half the size {can be
pressed repeatedly). The o-cursor is the center, which afterwards is
in the middle. Changes the LEFT and RIGHT parameters of the x-
axis in the display panel.

Sets the center of the X-axis of the new coordinate system to the
value of the o-cursor without zooming. Changes the LEFT and
RIGHT parameters of the X-axis in the DISPLAY panel.

The end values of the new (zoomed) X-axis are predefined by the
X-values of the two cursors which will subsequently be placed on
these cursor values. Changes the LEFT and RIGHT parameters of
the X-axis in the DISPLAY panel. In order to obtain a scrolling
effect, the cursors can be shifted to X-values outside the displayed
range; the values continue to be displayed.
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UNZOOM

UNDO

MARKER

TRACEA -

TRACEB »

MORE

KEEP

SETREF

* CURSOR

HLINE

1030.7500.02

Restores the original X-axis, defined by X AXIS LEFT and RIGHT.
UNZOOM is also performed internally when modifying and
setting a parameter which changes the X-axis. Restores the
original LEFT and RIGHT parameters of the X-axis in the DISPLAY
panel,

Cancels the last ZOOM action {one-time).

{With FFT only}. Switches the display of markers in the form of
triangulars above the marked measured value on trace A (or B)
ON. The functions are on the next softkey level and described
below.

(Keep Last Trace). The present trace (pair of traces) is not deleted
for the next sweep but is retained. This trace is lost only when the
display has to be deleted, eg due to a new scaling {as against
function TRACE A/B HOLD storing the trace).

Sets reference values for the conversion of relative units in the
softkey level described below.

The functions of the third (and last) level of the softkey menu is referred to in the following:

{(With Operation Curve Plot (not with FFT) oniy)

The *-cursor is switched over to horizontal line. Its Y-value and
the X-values of its intersections with trace A (or B) are displayed, if
available. If there are several intersections, the extreme, right-
hand and the extreme, left-hand intersections are used. When
changing its position via rotary knob or direction keys the cursor
jumps from measured value to measured value, usually meeting
exactly only 1 intersection {left or right}. The, in each case, other
(tast) intersection is no longer valid and therefore displayed in
brackets. With softkey B, the intersections with trace B are
displayed.
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Graphics i.abellmg of
display field

Selected softkey

o
: *XAL
/ A | *XAR

*
3
*X8L

XL XR X8R

HLINE A

HLINE B

AA

AB

MARKER

MAX

o-CURSOR

VIEW OFF

1030.7500.02

The *-cursor is switched over to horizontal line. The difference
between its Y-value and that of the o-cursor is displayed. The
intersections with trace A or, as the case may be, trace B are
displayed (see above). Use: simple measurement of the -3-dB

points.
Graphics Labelling of Selected softkey
display fieid
0
A HLINEA
* i oA-*Y
*XAL
*XAR
/ A
0
A HLINEB
* oB-*Y
i *XBL
“XBR
XL} XR 8

With FET only; sets the first marker {triangle marked by "X") to

the maximum value of trace A {or B).

With FFT only; sets the first marker to the value defined by the o-

cursor. Trace A {or B) is used.

With FFT only; deletes the first marker on trace A (or B).

2.215



HARM

CURSOR

SET

TO

MIN A

MIN B

IMAX A

IMAX B

MAX A

MAX B

MARKER1

NEXT MAR

MORE

SETREF

AWITH*

BWITH*

AWITH 0

BWITH o

1030.7500.02

(Harmonics) with FFT only; sets or deletes alternately the markers 2
to 9 of the harmonics (freguency multipies) of the first marker. The
values of trace A {or B} are marked. With the first marker (triangle
marked by "X") being on the fundamental wave, K2 to K9, for
example, are marked.

(Not with FFT). The active cursor is set to the minimum value of the
sweep (in the displayed section}. It is also dispiayed as the cursor
value. The measured vatues of trace A (or trace B) are used.

{With FFT only). The active cursor is placed on the interpolated
maximum, which may be higher than the vaiues displayed (see
2.6.5.13FFT). Thisvalue is displayed as cursor value, too.

The active cursor is placed on the maximum value of the sweep (in
the displayed section). it is aiso dispiayed as the cursor value. The Y-
values of trace A {ortrace B) are used.

(With FFT only). The active cursor is piaced on marker 1 of the FFT.
its value is then dispiayed as cursor vaiue.

{With FFT only). The active cursor is placed on the next marker of
the FFT. tts value is then displayed as cursor value.

(5et Reference)

Sets the reference value TRACE A REFERENCE in the DISPLAY panel
to the current vaiue of the *-cursor. in this case, the cursor must
not have HLINE function. Effective only with relative scaling units
and causes trace A to be redrawn, Applies analogously to TRACE 8,
where SCALE B must not be set to EQUAL A

Sets the reference value TRACE A REFERENCE to the current value
of the o-cursor. In this case, the cursor must not have HLINE
function. Effective only with relative scaling units and causes trace
A to be redrawn. Applies analogously to TRACE B, where SCALE B
must not be set to EQUAL A,
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2.10.3 Parameters for the Display of Lists (DISPLAY Panel)
(TRACE LIST, LIMIT REPORT)

FUNC CH1

FUNC CH2

FREQ CH1

FREQ CH2

PHASE

HOLD
OFF

FILE

1030.7500.02

Used to select which measurement results are to be collected during
a sweep as TRACE A {or TRACE 8), which are then displayed as a list

‘of numbers in the GRAPHICS panel (graphics window).

{Function Channet1)

The results of the current measurement of channel 1, which has
been selected in the ANALYZER panel by way of FUNCTION, are
used. Possible only when FUNCTION in the ANALYZER panel is not
OFF.

As above, however of channel 2,

(Frequency Channel 1) Frequency meter channel 1. Possible only
when FREQ/PHASE in the ANALYZER panel is not set to OFF.

Frequency meter channel 2. Possible only when FREQ/PHASE in the
ANALYZER panel is set to FREQ.

Phase meter between channel 1 and 2. Possible only when
FREQ/PHASE inthe ANALYZER is set to FREQ&PHASE.

Does not coliect any new values but holds the otd ones.
Switches the display in the form of a list off.

A sweep stored to file in the FILE panel (TRACE STORE LIST) can be
recalied and displayed, eg for comparison purposes, using this
option. The subsequent menu line is required for this purpose,

(Displayed with TRACE A/B FILE only). Enter the name of the file
with a sweep or FFT to be displayed. If any error occurs during
toading, “NOT FOUND" is autput in this line.

Determines the unit with which the resuits are to be displayed (see
also Section 2.4 Units). Recorded sweeps can be reprinted at any
time using any other unit.

Wwhen, after selection of a new function or a new instrument, the
present unit can no longer be used, the units set for the measure-
ment in the ANALYZER or GENERATOR panels are automatically
adopted for the new function.

2.217 E-4



The reference value is required for the relative units and the limit

curves.
MAX The maximum value of the sweep is adopted once as reference
value,
O CURSOR The value the cursor is placed on is adopted once.
VALUE: A numeric vafue with unit is entered.
. J

2.10.4 Display (GRAPHICS Panel} of Lists (TRACE LIST, ERROR REPORT)

The results of a sweep are output as numbers using TRACE A (or B) LIST, TRACE A, TRACE B and X AXIS
are dispiayed in 3 columns which are complemented by a fourth column in which exceedings of the
UPPER or LOWER LIMIT curve by the measurement result are indicated by way of arrows (triangles)
pointing upward or downward. To this end, limit check must be activated in the FILE panel. In full-
screen graphics mode, the LIMITS, if active {LIMIT CHECK not OFF), are indicated in additional two
columns {interpolated in the case of intermediate values).

Thg symbol for the o-cursor is displayed in the left edge of the screen in the line with the value on
which .the cursor is placed {also with trace presentation). After 2 new picture has been set up the
cursor is placed in the center and can be moved using the rotary knob or the direction keys. When the

cursor reaches the edge of the picture, the display is scrolled line for line. Any new sweep deletes an
old line repiacing it by a new line.

As opposed to TRACE LIST, LIM REPORT displays only those measured values exceeding the upper
tolerance mask (LIMIT UP) or the lower tolerance mask (LIMIT LOW). Limit check must be activated in
the FILE panel for this purpose. Any new sweep deletes the old display completely and sets it up anew
from top to bottom. if there are more lines than can be displayed on the screen, the picture segment
can be shifted using the rotary knob or the direction keys.
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2.10.5 Parameters for BARGRAPH Display {DISPLAY Panel)

- _BARGRAPH1

o BAR

——

PHASE

OFF

FUNCCH1

FUNCCh2

FREQ CH1

FREQ CH2

1030.7500.02

Used to select which measurement results are to be indicated as
bargraph.

{Function Channel1)

The results of the current measurement of channel 1, which has
been selected in the ANALYZER panel by way of FUNCTION, are
used. Possible only when FUNCTION in the ANALYZER pane! is not
OFF.

As above, however of channel 2.

Frequency meter channel 1. Possible only when FREQ/PHASE in the
ANALYZER panel is not set to OFF.

Frequency meter channel 2. Possible only when FREQ/PHASE in the
ANALYZER panel is set to FREQ,

Phase meter between channel 1 and 2. Possible only when
FREQ/PHASE in the ANALYZER is set to FREQ&PHASE.

Switches the display in the form of a list off.

Determines the unit with which the results are to be displayed (see
aiso Section 2.4 Units).

The reference value is required for the relative units.

The maximum value is adopted once as reference value.

A numeric value with unitis entered.
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Uses the minimum and maximum values for scaling (once) and
rescales after changing the function using FUNCTION in the
ANALYZER panel or TRACE A/B in the DISPLAY panel. The menu
items LEFT and RIGHT are no longer displayed because they have
been set in doing so. For BAR 3, the sweep start/stop values are
adopted from the GENERATOR or ANALYZER panel.

Leaves the subsequent scaling to the user.

Linear spacing of the display axis.

Logarithmic spacing of the display axis. With logarithmic units (dB)
selected in UNIT, LIN only can be selected.

(With SCALE MANUAL,) sets the bottom left value of the display.
Negative or Q-values are not permissible in combination with
SPACING LOG or logarithmic (dB-) units.

(With SCALE MANUAL,) sets the top right value of the display. The
value must be higher than that of LEFT, Negative or O-values are not
permissible in combination with SPACING LOG or logarithmic (dB-)
URnits,

Rescales the axes of BAR1 and BAR2 using the current maximum
values of the measurement and BAR3 using the sweep start/stop
vaiues. If there are no measured values, the range limits are used.

BAR1T only is rescaled (otherwise as ALL),

BAR2 only is rescaled (otherwise as ALL).

BAR3 only is rescaled (otherwise as ALL).
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2.10.6 BARGRAPH Display (GRAPHICS Panel)

BARGRAPH indication is used to display the current measured values analogousty in the form of bars.
Bargraph display is suited for applications in which the relative magnitude or changes in magnitude
are significant and not the exact value. A maximum of 3 bargraphs can be dispiayed. Values exceeding
the displayable range are indicated by a triangular arrow on the teft or right side.

The peak values measured in the monitoring interval {after Start) are marked by a pointer, identifiable
by the thin line, its left end marking the minimum value, the right end the maximum value. The
pointer can be reset using the Start key.

With limit check activated in the FILE panel {LIMIT not OFF), also the iimit values (interpolated in the
case of intermediate values) are displayed in the form of brackets. When changing the independent
axis (eg the frequency with sweeps), the brackets are automatically set to the appropriate values. The
bargraph changes its cotor when exceedings of the limits occur.

The minimum and maximum values during the monitoring interval are displayed as numbers above
the bargraphs. In full-screen mode, the difference between maximum and minimum value is
indicated, too.

BARGRAPH3 represents the current X-value of the set sweep. The field remains empty when no sweep
isstarted.
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2.10.7 Limit Check

The foilowing commands are available under the heading LIMIT CHECK in the DISPLAY panel which is
called by pressing the DISPLAY key or the key combination Alt-D on the external keyboard.

A lower and an upper limit ot, as the case may be, a limit curve can be defined for the measurement,

each measured value of a sweep or an FFT being compared with the limits. With trace dispiay, they are
included in the coordinate system; with bargraph indication, they are marked by lines {varying in
position). With TRACE LIST, lines containing measured values out of tolerance are marked by a
triangle. With LIM REPORT active, measured values violating the limits are indicated or stored. (See
also OPERATION command in the DISPLAY panel in Section 2,10 and STORE TRACE/LIST in the FILE
panelinSection 2.8.1.2))

With CURVE PLOT, limit exceedings are marked in the top, left edge by an arrow pointing downwards
{lower limit is violated) or by an arrow pointing upwards {upper limit or limit line is exceeded). A
single exceeded limit marks the whole sweep as out of the tolerance. Overrange values are exceedings
of the tolerances as opposed to underrange values. When relative units are used, the limits are
converted using the reference value in the DISPLAY panel.

o CHECK o _f .:_ Trace A {or BARGRAPH 1) or, optionally Trace B {or BARGRAPH 2} can
N— be checked.
TRACE A
TRACEB
TRACEA +B Both curves are checked commonly for an exceeding of the limits. As

there is oniy one tolerance band, this is only useful if the physical
measured quantity is the same, The reference value of trace A is used.

. mobE

The lower limit is checked.

LIM LOWER .
The upper iimit is checked.

LM UPPER
The lower and upper limits are checked.

LIM LOWE&UP
Limit check is OFF.

OFF

A value with unit is entered for the upperflower limit. With a relative
unit, the appertaining reference value is taken over from the DISPLAY
panel (TRACE A/B REFERENCE).
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This serves to load the file with the limit curve. If mode LIM LOWER or
LiIM LOWA&UP is switched on, the curve for the lower limit ¢an be
foaded which obtains the extension .LLW to the file name. In mode
LIPPER or LIM LOW&UP, this is the fite with extension .LUP.

These files contain x-y pairs, with the y-value being a factor which is
multiplied with the set reference value (TRACE A (or8) REFERENCE
VALUE from the display panel) to obtain an absofute value. By
changing the reference value, the tolerance band on the y-scale ¢an
be offset.

Only a few sampling points are necessary. The intermediate values
necessary for the tolerance monitoring of a sweep or an FFT are
interpoiated at the start of a sweep. This requires the indication
whether the axes for x and y are divided linearly or log., so as to
ensure that correct values are calculated in the case of segments not
running horizontally or vertically. These lines become eliipse
segments in the other division, respectively. If points are required
before or after the last sampling point, the last slopes to the
interpalation are continued.. -

In the case of full-screen mode, the interpolated limit values are also
indicated for every measured value in the graphics window with
OPERATHON TRACE LIST or LIMIT Report.

Caution: Up to version 1.15, the limit curves with OPERATION
CURVEPLOT are also drawn as a curve in this interpolated
form and thus have been coupled to the sweep set in
their resolution, with the entered sampling vatues
generally only being exact with many sweep points. In
later versions, the sampling points are always drawn
independently of the sweep set.

The file format is described in the example data
{R&S_EXAM.LLW and R&SEXAM.LUP) in the form of
comments.
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2.10.8 PROTOCOL Analysis

Screen display:

The screen {consisting of 16 lines, each with 50 characters) is divided into two sections:

TOP:

Invariable elements in the protocof:

Validity:

Parityerrors:

Change:

Other:

Errors:

shows the state of the validity bit sn the respective channel.

indicates the sum of parity errors that have occured up to this point
in time. This number is reset to zero on selection of a new analyzer
or when pressing the start key,
indicates any changes in the channel status data
NO: nochanges
LTC:  changes oniy in the fields 'local time code!

(bits 112 1o 143) and CRC {bits 184 t0 191},
YES: changes in any other bit position.
shows whether the, in each case, other channel is the same or
different.

indicates the errors that have occurred:

UNEXPBE: unexpected preample for beginning of block (too
early)

SQBLOCK: missing (gap} preamble for beginning of biock

NOT LOCK: missing preamble for beginning of block

PREAMBLE: invalid preamble

SQ UR: error in channel sequence (UR)

RATE ERR: measured clock rate and set rate deviate from each
other by more than 200 ppm

NONE: no error

BOTTOM: These 13 lines can be matched to the currently used protocol with the help of a

protocol control file,

The error counters Parityerror, CRC . left and CRC _ right can be reset by pressing the start key or
reselecting the analyzer.

Changing status bits are dispiayed and output in red.
Bits that have not changed since the latest output are displayed in green.
Comments {(PRINT command) are displayed in yeliow.

1030.7500.02
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Example:

Protocol Analysis: Channel Status Left

Validity: R0 L:1 Parityerrors:

Change: YES Other:EQUAL Errors: NONE

Byte: =zzz==== AES3 =Zz=zzx=z==z =

0: Format: prof Mode: audio
Emph: 117 Source: locked
Rate 48kHz

13 Chanmod: stereo Usermod: AES18

2: Auxmod: 20no Length: 23 R:0

3-5:  Vector: 12 Grade: 2 R:0

6-13: Origin: UeD .. Destin: R&S ..

14-21: Local: 01234567 Time: 12:45:00

22: Relia; 0-5:1  6-13:0 14-17:0 18-21:0

23: CRCL: ————— CRCR:

Measured sampie rate: 48000.2

This example is generated using protocol file R&S . aes3.pac.

Select the data to be displayed.

Ty

CHANSTATL Channel status data left are displayed.
CHANSTATR Channel status data right are displayed.

USERL User data left are displayed.

USERR ) User dataright are displayed.

With CHAN STAT L or R, the following line is read out on the screen:

1030.7500.02 2.225
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Proto File selects the interpretation file for channel status data.
Selection from: file name, preset type of file: *.pac

Description:

The protocol information is displayed in two sections; the
two upper lines are displayed in a fixed format and contain
information on validity, parity, other errors and differences
between the two channeis. The other lines are formatted
using the specifications in the file, the individual bits being
assigned any output text you desire. This file can be modified

1o suit any proiocol you desire. '

Example: see R&S __ AES3.PAC

File format: same as with USER DAT, see below

With USER DAT, the foilowing lines are displayed:

 FORMAT

With FILE, the following line is added:

1030.7500.02

Format selects the interpretation mode.
Selection from: BINARY, HEX, ASCH, AES18

BINARY User data are represented ina 01010 sequence.
Representation is block aligned.

HEX User data are represented as a hexadecimal, numerical sequence.
Representation is block aligned.

ASCH Liser data are represented as text.
Representation is biock aligned.

FILE interpretation, biock aligned
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Proto File selects the interpretation file for user data.
Setection from: file name, preset type of file: *.PAU

File format:

The protocol file has the following structure:

One Jine for each operation, followed by parameters which
are separated by commas. The parameters allow the
representation of any bits (1 to 32) from the selected data,
the output position being freely selectable. Each line must
not contain more than 255 characters.

Operations:

PRINT: Textoutput{independent of data}
Example:
PRINT 26,5, "Usermod:”
{in column 26, line 5 the text "Usermod:” is
entared)

VALUE: Output of values, either as hex number (defauit) or
as text provided that an assignment is present,
Exampie:

VALUE 17, 3,BIT:2-4, 0= "notind", 4= "no empf",
6="50/15 "

{in columnt7, line 3, the contents of the three bits
{2,3,4) are represented as hex (or text, in case the
valueis0Q, 4 or6)

VALUE 17,11,CRC__L__ERR

(in column 17, line 11, the contents of the CRC left
frequency counteris represented)

As to the output width:

If there are text assignments, the largest text
determines the output width; In case there are no
text assignments, the number of bits to be
represented determines the output width,
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As data source, the following specifications are permissible:

& 'BIT followed by 1" and definition of the bits:
- anumber from 0 to 191: single bit
- an interval {eg 4-9): combined seauence of -
bits, max. 32 bits permissible
8 'CRC__L__ERR" Internaierror counter of
CRC __errorleft.
¢ 'CRC__R__ERR": Internal error counter of
CRC __errorright.

¢ ‘MEASURED __ RATE" measured sample rate
(represented as 5.1-digit floating number (eg
'48001.2")

BINARY: same as VALUE, however default output as bit
pattern

TEXT: Text output {in ASCH) using a number of letters
determined by the number of seiected hits; Each
TEXT operation allows only 32 bits to be repre-
sented; for longer text outputs, several subsequent
text lines are to be used.

Example:

TEXT 17,8,8iT:48-79

{in column 17, line 8, the contents of the 32 bits is
represented as text)

Characters that cannot be printed are replaced by
"Por, if 0, by .

TIME: Time output (in the form of 12:45:36) of the
selected number divided by the specified rate.
Numberfrate are interpreted as seconds since
midnight.

Examptles:

TIME35, 9, BiT:144-175, RATE:48000.0
TIME35, 9, BiT: 144-175, RATE:SET _ RATE

{in column 35, line 9, the contents of the 32 bits are
represented astime (eg 12:34:45)

'RATE:" Shouid correspond to the sample rate, can
be specified as fioating number,
As an alternative, the following
specifications are aiso possible:

MEASURED __RATE: measured ciock rate

SET __RATE: clock rate set in the panel
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2.10.9 Switching between Full-screen and Part-screen Mode

Part-screen graphics mode offers you the possibility of complementing the graphical representation
with a panel. The large measured value display on the upper screen edge is maintained, too. In fuli-
screen graphics mode, the graphics has been scaled up to occupy the complete screen. The only
differences between part-screen and full-screen mode are the two additional columns with the {imits
for the output of lists {TRACE LIST and LIM REPORT) and the display of the difference between
minimum and maximum value with BARGRAPH, which are offered in full-screen mode enly.

After having selected the GRAPHICS panel using the GRAPH key {or key combination Ait-R}, you can
choose between full-screen and part-screen mode using the front-panet key  H =1 (or key
combination Alt-Z) or by clicking the mouse (see also 2.3, G. Instructions for Use and 2.3.1, Panels).

Fig. 2-44
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2.1 Starting and Stopping a Measurement
Basically, you have to differentiate between measurements and sweeps.

» Measurements refer 1o frequency, phase and input peak measurements and the functions (also S/N
measurements). Likewise, the FFT is handled as a singie measurement while being a graphical -
presentation. Measurements can run as continuous or single measurements.

} Sweeps are generator and analyzer sweeps. They can run as continuous, singte or manual sweeps.
Part of the analyzer sweeps are also the time-controtled and the external sweeps which are set
under menu item “START COND". Every sweep has to be started explicitly (key "STARYT" or
"SINGLE™).

Measurements are controlied with the START, SINGLE and STOP/CONT keys and so-called "Abort”
events. When no key is pressed, the analyzer is in the "CONT RUNNING” status, ie is continuously
measuring. The UPD always enters this state when sweeps have been aborted.

Abort event: Any event rendering the running measurement or the running sweep invalid, which are
among others:

¥ User entries in the GENERATOR, ANALYZER or FILTER panel or in the corresponding sections in the
STATUS panel.
» Switching the outputs off (QUTPUT OFF key, see 2.13),

Upon an abort event, the measurement or sweep is restarted. This ensures that an indicated measured
value or displayed sweep is based on the current setting only.

UPD measures simultaneously the selected function, input peak and the frequency on the selected
input channels (without Highspeed option, channels 1 and 2 are measured sequentially). In the case of
two-channel analog measurements, the phase between channnel 1 and channel 2 can be displayed as
an alternative to the frequency on channel 2.

Single measurements can be masked out by the following actions:

P Any measurement can be switched off in the ANALYZER panel, OFF is displayed in the measured
value display.

» Measurements which, although being switched on in the ANALYZER panel, are physically not

possible with the selected function (eg frequency measurement with DC) are marked by ”___ " in
the measured value dispiay.

The Status display {top, right) indicates, among others, the states of the analyzer and sweep system:

CONT continuous measurement running
SNGL singie measurement running
TERM single measurement terminated
STOP measurement stopped

Further messages about sweeps (see 2.3.4):

SWP OFF sweep system switched off
SWP INVALID sweep invalid due to changes of parameters or because sweep is not yet
started

SWP CONT RUNNING continuous sweep running

SWP SNGL RUNNING single sweep running

SWP MANU RUNNING  manual sweep running

SWP TERMINATED single sweep terminated

SWP STOPPED sweep was stopped, can be continued.
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Sweep points causing an OVERRANGE when measured are invalid (shown by a gap in the sweep curve,
NAN (not a number) in the sweep list). An UNDERRANGE occurring during the sweep causes the
message

SWP UNDERRANGE

1o be entered in the sweep status line after termination or abortion of the sweep, The sweep status
line is overwritten with the new sweep status only when the sweep is deactivated or restarted.

Continuous and single measurements

Continuous measurements:
in this mode, UPD measures continyously until one of the following actions is performed:

» With the SINGLE key, you can switch a running continuous measurement into single measurement
mode. The analyzer enters the "TERM" state after completion of the single measurement. With the
START or STOP/CONT key, you can reactivate the continuous measurement.

» Using the STOP/CONT key, a running measurement can be aborted immediately: the analyzer
enters the “STOP" state. Pressing the STOP/CONT key again or, aiternatively, the START key causes
the continuous measurement to be reactivated.

» With the START key, you can restart a running measurament at any time to continue as continuous
measurement, causing the averaging (see FFT), no-return pointers and min/max values to be reset.

Single measurements run just once; the analyzer then enters the "TERM” state. A singie measurement
is considered to be terminated when ail the selected measurements on the selected channels have
been concluded. If a measurement fails {eg because no signal is applied to one of the selected
channels), the message "Input? Press Show-I0” will be displayed in the appertaining measured value
disptay. Any completed single measurement must be re-initiated using the SINGLE key or by an abort
event.

Switchover continuous measurement - single measurement: SINGLE key
Switchover single measurement - continuous measurement: START key

SINGLE
SINGLE or Abort iviahel SINGLE or Abort
STOP/CONT ri...j_...._l_{..!
STOPPED|-% SINGL RUNNING J ‘jTERM%NATED
A A
START SINGLE
TOP/CONT
STOP/CON ; CONT RUNNING
Abort
START, STOP/CONT START  START, STOP/CONT
Fig. 2-45 State diagram of measurement {no sweep active)

Sweeps:
Continuous sweeps are started using the START key (sweep state "CONT RUNNING") and run until
one of the following events accurs:

» STOP/CONT key is pressed - running measurement is terminated, sweep is stopped (sweep state
“STOPPED"); analyzer is switched to "wait for trigger”.

» SINGLE key is pressed - sweep continues as single sweep (sweep state "SNGL RUNNING™).
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» Abort event (see above) -» running measurement and sweep are aborted; the sweep is restarted.

With the START key, you can restart the continuous sweep at any time. This causes ali sweep curves
traced until now to be deleted, averaging (see FFT), the non-return pointers and min/max values to be
reset.

Single sweeps are started using the SINGLE key (sweep state "SNGL RUNNING”) and run only once, ie
until the sweep parameter (with 2-dimensional sweep, the parameter of the Z-axis) has reached its
stop vaiue. Single sweeps subsequently enter the "TERM" state. They are interrupted or aborted by
the following events:

» STOP/CONT key is pressed - running measurement is terminated, sweep and analyzer are stopped
(sweep state "STOPPED"),

# Abort event = running measurement and sweep are aborted (sweep state "INVALID"); the sweep
is restarted.

After the singie sweep has been concluded, the analyzer enters the "TERM" state, ie no further
measurements will be performed. With the STOP/CONT key, the analyzer can be switched to
continuous measurement.

With the SINGLE key, you can restart the single sweep at any time.

SINGLE
ot
SINGLE. STOP/CONT or Abort Abort SINGLE, STOP/CONT
¥ ¥
| STOPICONT ' L I
SNGLSTOPPED | i SNGLRUNNING | »  TERMINATED
[
Abort
SINGLE
START
¥ ¥
LCONTSTOPPED E, % CONT RUNNING ] WVALID
STOPICONT
] 'y [
activate/
START, STOP/CONT START START deactivate
or Abort o swean
Abort
¥
OFF

Note:
The states "SNGL STOPPED” and “CONT STOPPED” are briefly indicated in the status display with “STOPPED".

Fig. 2-46  State diagram of sweep

Manual sweeps ("Sweep Ctrl>MANU...") are started using either the START or SINGLE key. However,
they do not run automaticaily; each sweep point must be explicitly requested with the SINGLE key or
the rotary knob (sweep state "MANU RUNNING"}). When graphics is active (GRAPH key), the rotary
knob can be used for sweep parameter variation,

With the START key, you can restart the manual sweep at any time, causing all sweep curves traced
until now to be deleted, averaging (see FFT), nan-return pointers and min/max values to be reset.
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External single sweeps are started using the SINGLE key and run only once. They are stopped by the
following events:
- Pressing the STOP/CONT key. Pressing the key again causes continuous measurement mode to be
entered again.
« A measured value beyond the selected stop value.

Measured values opposite to the direction of the sweep are ignored.

External continuous sweeps are started with the 'START' key and run until one of the following
events occurs:

- Pressing the STOP/CONT key. Running measurements are finished, sweep is stopped and is
regarded as finished.

- Pressing the SINGLE key. Sweep continues as external single sweep.

- Abort event {see above): running measurement and external sweep are aborted, the external
sweep is restarted.

A measured value opposite to the direction of the sweep starts a new measurement curve which starts
with this vaiue.

Note: Sweeps cannot be started with the sweep state being OFF, but must be activated in the
GENERATOR or ANALYZER panel before ("Sweep Ctrl” not OFF or “START COND” not AUTO). in the
sweep state "OFF", start the continuous measurement and the single measurement using the START
key {and STOP/CONT) and SINGLE key, respectively.

START Start continuous or manual sweep (only with active sweep system, see
2.5.5.25weeps) and active measurements.
[ij Sweep system active:

Resets sweeps (peak-, average values and non-réturn pointers are
reset and graphical representation deleted) and starts sweeps; new
state: RUNNING

With manual sweep selected, any new sweep setting must be
triggered using the rotary knob.

While the sweep is running, any entries in the GENERATOR,
ANALYZER or FILTER paneif or in the corresponding sections in the
STATUS panel cause the sweep to be aborted. Permissible keys {not
changing the state):

y LCDoff

y softkeys

p rotary knob

Sweep system inactive (sweep state "OFF"):
Resets measurements (averaging, peak-, average values and non-
return pointers are reset) and (re)starts continuous measurement.

SINGLE Sweep system active:
In the sweep states "SNGL RUNNING", "STOPPED", "TERMINATED"
@ or "INVALID™:

» Starts asingle or manual sweep

inthe sweep state "MANU RUNNING":
» Switches the manual sweep one step further

In the sweep state “CONT RUNNING”":
y Switches from continuous to single sweep

Sweep system inactive (sweep state "OFF"}):

Key refers to single/continuous measurement:

p  Analyzer state "SNGL RUNNING", "STOPPED" or "TERMINATED":
starts a single measurement

»  Analyzerstate "CONT RUNNING": switches from continuous ta
single measurement,
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STOP
CONT

Sweep system active:

Inthe sweep state "CONT RUNNING” or "SNGL RUNNING":
» Aborts the sweep; new state: STOPPED

b Analyzerisswitched te "wait for trigger”.

In the sweep state "STOPPED":
»  Continues the sweep without reset; new state: SNGL RUNNING or
CONT RUNNING

In the sweep state "INVALID” or "TERMINATED":
b Continuous measurement is started.

Sweep system inactive {sweep state "OFF"}:
Key refers to singte fcontinuous measurement

b Analyzer state "..RUNNING": aborts the measurement
immediately

b Analyzer state "STOPPED" or "TERMINATED": staris continuous
measurement.

2.12 Display of Selected Inputs/ Outputs

SHOW IO

J

Shows a picture of the UPD front panel; the active inputs and outputs
are marked by arrows.

The LC dispiay shown indicates which inputs and outputs have been
selected on the UPD rear panel.

Pressing the key while the message “Input? Press SHOW 1/O” is being
output in (at least) one of the measured value displays causes the
messages on measurement errors, which may have occured, to be
displayed, too (see Section 2.3.5 £rror Messages).

2.13 Fast Switch-off of Outputs

OUTPUT
OFF

)
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Switches ali outputs off (incl. the clock lines of the digital interfaces).

States:

» Digital outputs are of high resistance; no clock.

» Analog outputs are terminated {impedance is retained);
output level =0 V.

» Digital inputs supply no clock.

When switched off, the lines can be reactivated only by pressing the
QUTPUT OFF key again.

An LED indicates the state of the key. LED on signifies QUTPUT OFF.
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2.14 Printing/Plotting/Storing the Screen Contents
{OPTIONS Panel)

2.14.1 Printing, Plotting and Storing Screen Copies

Use the H COPY {hard copy) key on the front panel to initiate printing, plotting or storing te fite of the
screen contents displayed at the instant the key is pressed.

Specify the type of device used for printout of the hard copy in the OPTIONS panel. Activate this panel
by pressing the OPTIONS key or key combination ALT O on the external keyboard.

Basically, there are four types of outputs:

1. Pixel-oriented data on printer via printer driver for eg a hard copy of screen
2. Vector-criented outputs in HP-GL format using PLOTTER. These data are usually output to
plotters, however some laser printers also support the HP-GL format, eg for plotting measurement

traces.

3. HP-GLdatastored to file.

4. QOutputsin 2CX format to file for further processing in other programs.

The following menu items are available in the OPTIONS panel under the heading SCREEN HARD COPY.

PRINTER
PLOTTER
PCXFILE
HPGL FILE

e -
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{Destination)

Graphics are output in the form of pixel data to a printer. Printing is
performed in the background while the UPD is accompiishing other
tasks.

Control characters are output in HP-GL format, a language
specifically defined for plotters, yet also supparted by some laser
printers. HP-GL format offers the advantage of the resolution being
determined by the output unit instead of by the UPD screen {slashes
without disturbing stages). The size of the output is defined by the
configuration of eg the plotter as all vectors are piotted relative 1o
the configuration (see under P1, P2 "point” and "size/rotate” in the
plotter manuai).

The PCX format (pixe! format} was defined by the ZSoft company for
PC Paintbrush and is accepted by most programs capable of loading
graphics {MS WINDOWS programs and others).

Apart from most plotters {eg R&S DOP 2), some laser printers and
same programs with graphics import capabilities also understand the
HP-GL format. It is vector-oriented and offers the advantage of the
resolution being determined by the output unit instead of by the
UPD screen (slashes without disturbing stages). In addition, the size of
the output is defined by the configuration of eg the plotter as all
vectors are drawn relative to the configuration (see also plotter
manual).
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The following table lists the colors used in the screen hard copy and
assignment of the plotter pens:

UPD colo
Functionfont | UPDLCD " | Plotteen iRec.color
screen
Pane! black biack i black
Trace A black green 2 green
Trace B grey yelow 3 blue
Axes B grey yeliow 3 blue
Scales grey red 4 light-red
thin ling}

With DESTINATION PLOTTER and HPGL FILE only.

The complete screen contents is output, including all labellings and
cursor disptays as well as the curves/bargraphs with scales. In part-
screen graphics mode, the display of the current measured values
and a panel are additionally included. The softkeys and operator
guidance line are masked out and replaced by date, time and R&S
logo.

SCREEN

CURVE/GRID :
The curveg/bargraphs including the scales and scale labellings are
output, however not the cursors and other iabellings.

The curve(s) displayed on the screen are transmitted only, thus
reducing the time required for output.

(With DESTIN PRINTER only). For most matrix printers with 9 or 24

wires, a printer driver can be selected from the following list. The

driver serves to convert the internat graphics (pixel) format into con-

trol characters for the connected printer with graphics capabilities.

Maote: Printing is performed in the background while the UPD is
already carrying out further measurements. To speed up the
output, stop the measured value output using the
STOPICONT key.

drivername

To make your selection from the list of about 300 supported printers as easy as possible, the most
important printer drivers only are offered in the selection box, the following printer types being
assigned 1o the driver names (many other printers can emulate one of these types}):

R&SPDN.PDT Rohde & Schwarz PDN/Fujistu DL-2400C
EPFX80.PDT Epson FX-80

EPLQ1000.PDT Epson L.Q-1000

HPDJET.PDT MP Desk jet

HPLIET.PDT HP Laser Jet

HPLIET3.PDT HP Laser jet Series Hl
HPTIET.PDT HP Think Jet

IBMGRAPH.PDT IBM PC Graphics Printer
IBMPRO.PDT IBM Proprinter

KY1000.PDT IBM Kyocera F-1000A
NECP&.PDT NEC Pinwriter P5/P6/P7 60 dpi

NECP6180.PDT NEC Pinwriter P5/P6/P7 180 dpi
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If you want to select other printer drivers from the list of about 300 printers summed up in the
BORV.PDT file, call the SELECTP program. To this end, you require an external keyboard. Start the
operating system using the front-panel key SYSTEM or CTRL - F9 and change the directory by entering
CD/UPD/DRIVER (see 2.17 UPD used as Computer).

After you have started SELECTP a list of printer types will be displayed, in which the direction keys can
be positioned. Select a highlighted name by means of the Enter key. End the SELECTP program by
pressing the Esc key. A printer driver designated APPL.PDT is generated with the selection. Use the MS-
DOS command RENAME to chose a different name. The extension .PDT should be maintained.

{With DESTINATION PLOTTER only)
Select the interface for HP-GL output.

The plotter/printer is connected to one of the two serial interfaces

COomM1 (R$232). The parameters of data transmission for transmitter (UPD)
and receiver {plotter) must match each other. Wiper switches on the
oMz plotter/printer and the MS-DOS MODE program on the UPD are

normally used for setting the parameters. The MODE program can
be inveked in the AUTOEXEC.BAT or, on DOS-level, using MODE
COMI1:. See 2.18, Connecting External Devices.

LPTY Some plotters can also be operated using the (parallel) printer
interface. This setting is required especially for laser printers with
HP-Gl interpreter.

IECBUS Output of pixel data or vector data is effected via the IEC bus
interface,

{With PLOT ON IEC BUS only). Determines the listener address of the
IEC bus output device for output of graphics,

The H COPY key starts the output.

Qutput is aborted prematurely.
Subsequently, the parameter changes to NO again.
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2.14.2 Printing Traces and Lists

The foliowing menu item is available in the OPTIONS panel under the heading PRINT.

The measured values and other block data are output to printer as numbers {(in ASCil code) using this
key (immediately executed, the H COPY key need not be pressed).

OFF

TRACE A
TRACEB

EQUALIZATN

LIM REPORT

DWELL
LI UP
LM LOW
X AXiS

ZAXIS

TRACE A+B

1030.7500.02

The first column contains the data selected in the following. The
values which would be on the X-axis with Curve Plot, usually the
swept values, are contained in the second column,

Function is off.

Prints the measured values selected for TRACE A (or TRACE B} in the
DISPLAY panel. Also, units (and reference values, if any} are taken
over fraom the DISPLAY panel.

Prints the values of the equalization table.

Prints only values exceeding the limits. Limit check must be
activated.

Prints the values for the sweep dwell time.

Prints the upper fimit curve.

Prints the lower limit curve.

Prints the values of the X-axis only.

Prints the vaiues of the Z-axis only.

Prints both traces next to one another. The X-axis is output in the
3rd column,
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2.15 Setting and Displaying Auxiliary Parameters (OPTIONS Panel)

Activate the OPTIONS panel by pressing the OPTIONS key (1PD front panel) or key combination "ALT
0" {external keyboard). The panel is displayed on the right side of the screen.

2.151 IEC/IEEE-bus Address

Defining the UPD [EC-bus address when connecting it to an IEC/EEE-
bus.
Application: see 2.16, Connecting External Devices

Range of vaiues  0to 31
Default: 20

2.15.2  Beeper On/Off

A brief audible warning is output in the case of error messages,
exceedings of the range of values or of limits and at the end of
sweeps.

Beeper is switched off,

2.15.3  Keyboard Settings

The settings refer to both the UPD front pane! and the external keyboard (if available).

{Repetition rate)
Number of generated key codes per second (unit: Hz) with repetitive

triggering.

Range of values: 0 (no repetitive triggering) 1o 20
Default: 10

{Repetition delay)

Time detfay until repetitive triggering responds
{Unit: s).

Range of values: 0.251t0 1.0

Default: 0.5s
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2.154 Language of Help Texts

| enguage

ENGLISH

GERMAN

1030.7500.02

Set the language used in the help texts and key assignment of the
external keyboard.

Help texts are read out in English; the keyboard is set to UK (English
key assignment)}

Help texts are read out in German; the keyboard is set to GR {German
key assignment)

Assignment of the external keyboard is set using various
autoexec.bat files.

For UK, autoex_ebat (autoex ..d.bat for GR) is copied to
c:\autoexec. bat. For this reason, the keyboard is reset not before the
UPD is switched on again or after a warm start.

The environment variable UPD_LANG is set correspondingly either to
E or D by the autoexec.bat file. When checking the tanguage
commands or switching to another language, c:\autoexec.bat is not
overwritten provided that the environment variable has already the
correct value. '
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2.15.5  Setting, Switching Off the Displays

. ::'..............—.—.\
INTERN ONLY

BOTH COLOR

BOTH BW

| ——

OFF
LCD

J

2.15.6 Calibration
Calibration ANL

o ZeroAuto

OFF

ON

ONCE

1030.7500.02

{External Display)
Display on the built-in LCD screen only.

Display on the external VGA monitor, too (see 2,16 Connecting
External Devices); use a color monitor for color output. The
display has been optimized for color display, thus ieading to
reduced contrast quality on the built-in LCD screen.

The data are additionally dispiayed on the external VGA monitor
{see 2.16 Connecting External Devices}, however only black-and-
white, The contrast quality on the built-in LCD screen is not
reduced in this mode.

Switches the internal LCD screen off in order to increase the life
of the screen and to minimize disturbing influences (eg with
remote control or with the use of an external monitor).

An LED indicates the state of the key. When the LED is on, the
LCD is off. When the LED is off, yet the LC display is still off, the
reason might be the contrast control being misadjusted.

Dynamic offset calibration

DC offset calibration of the ADC board is OFF; the calibration

factors most recently valid are used.

Note: Calibration should be switched off for short periods anly
(eg for execution of a sweep), as otherwise relatively
significant measurement errors may occur.

Cyclic calibration of the DC offset of the ADC bhoard and, if
necessary, of the zero offset of analog DC measurements. A
calibration is aiso made whenever an instrument is changed.

Note: A cydlic calibration is not performed while a sweep is
running, it is delayed until the sweep is terminated or
stopped.

immediate offset calibration of the ADC board and (with DC
selected as function) of all DC measurement ranges. Then the
setting changes 1o ON,
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Calibration GEN

o !.DG Autc:g:_ .'

OFF Calibration of low-distortion generator inactive.

ONCE Automatic calibration of low-distortion generator. Allowed only
after an operating time of at least one hour. Then the setting
changes to OFF.

. vy

2.15.7  Version Display and Service Functions

The version numbers of software, analog and digital hardware and of options are dispiayed in the
OPTIONS panei. As these menu items cannot be edited, they cannot be selected by the cursor.

SOFTWARE
Ul <version number>
HW <version number>>
IEC < version number>
HARDWARE ANALOG

Analy Chl <version number>
Analy Ch2 <version number>
Motherbrd <version number>
Generator <version number>
DAC <version number >

HARDWARE DIGITAL
Analyzer <versionnumber>
Generator <version number>

OPTIONS
Highspeed <version number>
LDG <version number>

IEC board <version number>
AES/EBRU <version number>

Any software, hardware or option which is not installed is marked by the letters -NA- {(Not Available).
They are displayed instead of the version number.

Also the service functions are in the OPTIONS panel. They are given under menu item SERVICE PSWD,
protected by a password and thus not available to the user.

2.15.8  Setting the Reai-time Clock
if time or date displayed on the UPD is not correct, set the AT real-time clock. Use the DOS commands

"TIME™ and "DATE" on operating system leve!l for this purpose. Enter the operating system using the
SYSTEM key (see 2.17, UPD Used as Computer).
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2.16 Connecting External Devices

important:

Using shielded cables for connection of external devices is recommended!

Otherwise spurious emissions may slightly increase, adversely affecting a very sensitive device under
test.

Al connectors below are located on the UPD rear panel (see 2.1.2 Rear-pane! View}.

{EC/IEEE-bus

Option: UPD-B4 (IEC-625/IEEE-488 interface)

Applications:

# Remote contral of UPD from a host computer; select the address in the OPTIONS panel: “UPD
IECadr" {see 2.15.1 IEC bus address).

® SCREEN MARD COPY on a plotter connected to the IEC-bus; settings in the OPTIONS panel:
"Destin » PLOTTER", "Plot on-»1EC BUS", "IEC-Adr" (see 2.14.1 Hard Copy of Screen).

For IEC-bus operation, see Section 3.3.

RS 232 (COM1, COM2)

2 serial interfaces

Applications:

8 Connecting a mouse or a roll key; offers you another way of operating the panels and softkeys. The
mouse driver supplied with the mouse is to be copied to the hard disk in accordance with the
instructions given in Section 1.3, Mouse Instaliation. For more details, refer to the mouse manual.

® SCREEN HARD COPY on a plotter connected to COM1 or COMZ; settings in the OPTIONS panel

“Destin-»PLOTTER", "Plot on—>COM1/2" {see 2.14.1 Hard Copy of Screen).

Standard configuration of the serial interfaces COM1: and COM2:

parity even

7 data bits

1 stop bit

none retry

The interfaces can be reconfigured on operating system level using the "MODE"” command {(see
SYSTEM key).
mode com1: baud=b parity=p data=d stop=s retry=r

Centronics
Parallet interface for connection of a printer (see 2.14.2 Printing Traces and Lists)

'External keyboard

Keyboard interface for connection of an AT keyboard

Applications:

o Offers you another way of operating the panels and softkeys; facilitates the entry of letters {for file
names, comments on curve charts).

& Required for the editing of files (eg for generation of equalization files), in particular the
"AUTOEXEC.BAT" and "CONFIG.3YS" system files.

® Required for operation on operating system ievel (entry of DOS commands).

VGA (external VGA monitor)

CRT interface for connection of a (color or black-and-white} VGA monitor

Advantages:

& Increased screensize

e Colortrace representation possiblie

Switchover to external monitor in the OPTIONS panel using the menu item "Extrn disp>BOTH..." (see
2.15.5 Setting, Switching Off the Displays}

Monitor1/2

Monitoring outputs channel 1 and 2 for the unfiltered (analog) input signal; active for analog
analyzers only; switching on and level attenuation in the ANALYZER panel ("MONITOR-»ON" and
" Atten”, see 2.6.6 Monitor {Attenuation).

1030.7500.02 2.243 E-4



2.17 UPD Used as Computer

The UPD software is created on the basis of the MS-DOS operating system from Microsoft. MS-DOS
commands and programs are available when exiting the UPD software. A user manual for MS-DO5S is

included in the accessories.

SYSTEM

J
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This key {or key combination CTRL-F9 on the external keyboard) is
used to exit the UPD software. A dialog box is then displayed in which
the command must be confirmed in order to avoid the inadvertent
entry of the MS-DOS operating system.

On operating system level, the user is responsible for not changing or
deleting the files required by the UPD. Also, the directory structure
used should be maintained (see 1.3, Software Re-installation). The
CONFIG.SYS and AUTOEXEC.BAT files required for starting the UPD
shouid be modified by experienced users only.

The following three ways are possible for restarting the UPD
software:

1. Change to UPD directory by entering >CD \WUPD and call the
UPD.BAT batch file by way of >UPD (where ">" is the input
request by MS-DOS and need not be entered).

2. Press the CTRL, ALT and DEL keys simultaneousiy in order to
trigger a warm start.

3. Switch the UPD off and (after a few seconds) on again.
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3 Remote Control

3.1 Introduction

The instrument can be equipped with an [EC-bus interface according to standard 1EC 625/(EEE 488/.1
and .2 {UPD-B4 option). The connector is iocated at the rear of the instrument and permits a controller
to be connected for remote control. The instrument supports the SCPI version 1991.0 (Standard
Commands for Programmable [nstruments). The SCPI standard is based on the iEEE 488.2 standard and
aims at the standardization of device-specific commands, error handling and status registers.

This section assumes basic knowledge of 1EC-bus programming and operation of the controller. The

requirements of the SCPI standard placed on command syntax, error handling and configuration of
the status registers are explained in detail in the respective sections.

3.2 IEC-bus Control

3.2.1 Brief Instructions

The short and simple operating sequence given below {written in R&S-BASIC) permits fast putting into
operation of the instrument and setting of its basic functions. As a prerequisite, the IEC-bus address,
which is factory-set to 20, must not have been changed.

» Connect instrument to controller using IEC-bus cable,

»  Write and start the following program on the controller:

1060 TEC TERM 10 : IEC TIME 5000 Terminator of controller = <LF>
120 IEC OUT 20, *RST; *(LS" Resetinstrument

130 IEC OUT 20, "SOURce:FUNCtion SIN® Qutputsignal = sine

140 IEC OUT 20, "SOURce:FREQuency 1 kHz" Frequency = 1kHz

150 IEC OUT 20, *SOURce:VOLTage 1v" Output voltage level = 1 Voit

160 END £nd program

A sing-wave signal with a frequency of 1 kHz and a level of 1V is now applied to the output of the
instrument

y Toreturnto manual control, press the LOCAL key at the front panel.
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3.2.2  Setting the Device Address

The 1EC-bus address of the audio analyzer is set in the OPTIONS panel {see Section 2). The address can
be entered in the range from 0 to 30 and is reteined in the non-volatile memory when the UPD is
switched off. The address is factory-set to 20 (upon delivery or firmware update).

The controiler uses the IEC-bus address to address the UPD as iEC-bus talker or -listener. Talk Only ‘
mode is not provided in the UPD,

3.2.3 LOCAL - REMOTE Switchover

On power-on, the UPD is always in the LOCAL state {manual control). It is switched to REMOTE
(remote control) as soon as it receives a setting command from the controller. The UPD remains in this
state after data transfer has been completed. This is indicated by the “REMOTE” LED on the front
panel.

In this mode, manual control via the front panel is not possible. Rotary knob and keys (except for the
LOCAL key) are disabled, the menus remain unchanged. There are two ways to return to the LOCAL
state:

® by the addressed command "Go To Local” {GTL) from the controiler.

® by pressing the LOCAL key on the front panel of the UPD. Data output from the controlier to the
UPD should be stopped before pressing the LOCAL key, as otherwise the UPD will immediately
enter the REMOTE state again. The LOCAL key can be disabied by the universal command "Local
Lockout” (LLO) sent by the controller in order to prevent undesired switchover to the “Local”
state. Returning from the disabled state to manual operation is possible with the GTL command.
However, the Local Lockout function is effective again when reentering the REMOTE state.
Triggered by the controller, the Remote Enable line {REN) renders the LLO function definitely
ineffective. In R&S-BASIC, for example, the combination of the commands [ECNREN and IECREN is
used for this purpose.

3.2.4 Device Messages

Device messages (acc. to IEC 625-1) are transferred on the data lines of the IEC-bus, the ATN control
line not being active, ie High. ASCli code {ISO 7-bit code) is used. A distinction is made between:

® Common Commands (acc. to IEC 625, see Section 3.2.8)

®  Device-specific commands (see Section 3.3)

Commands with a "7, such as FREQUENCY?, are referred 1o as "query messages” and request the UPD
to output the respective value. Device responses use the same format as commands. The data and

values read in by the controller can thus be directly returned to the UPD. In this example, the output of
the analyzer may be “FREQ 9000". If the unit is missing, the basic unit (here: Mz) is applied.
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3.2.5 Commands Received by the UPD in Listener Mode
' (Controller to Device Messages)
Input buffer:

All the commands and data sent to the UPD are stored temporarily in the 4096-byte input buffer.
Longer command lines can aiso be processed. The, in each case, previously received part of the
command is processed internaily in the receiver,

Terminators:

Any command {ine must be ended by a terminator {except for continued command lines). Permissibie
terminators are:

& < New Line> (ASCH code 10 decimat}
8 <End> (EO! line active) together with the last character of the command line or the character
<New Line>.

As the character <Carriage Return>> (ASCl code 13 decimal) is permissible as a filier without effect
before the terminator, the combination of <Carriage Return> and < New Line > is also permissible.

All iEC-bus controllers from Rohde & Schwarz send terminators accepted by the UPD as standard. A
command line may require more than one line on the controlier screen since the end of a command
line is only limited by the terminator.

Separators:

A command line may contain several commands (program message units} when separated from each
other by a semicolon {;).

® With or without exponent to hase 10, "E” or "e” can be used as the exponent character.
Example: 451 451E-3 +4.61e-2

¢ The exponent is permissible with or without a sign, a space is also permissible instead of the sign.
Example: 1.56+3  1,5e-3 1.5 3

# Specification of the exponent only (eg E-3} is not permissible, 1E-3 is correct,

® Leading zeros are permissible in the mantissa and exponent.
Example: +0001.5 -03,7E-03

® The length of the numeric value, including the exponent, may be up to 20 characters. The number
of digits for the mantissa and exponent is anly limited by this condition. Digits that exceed the
resotution of the device are rounded up or down; they are, however, always considered for the
order of magnitude.

Numeric value

i (E}igit)]— 0 r-__l__. )

{+} {Bigit) {E) ; [

M{ :J——_[ {) — (Digit) } i_ {5P) _1 {Digit) O
{e} L __J

Togn ] -
(Digit)

{ Mantissa l Exponent '__‘—"‘”‘I

SP: Any character with ASCii code 0 to 9 and 11 to 32 decimal, especially space
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3.2.6 Messages Sent by the UPD in Talker Mode
{Device to Controlier Messages)

The UPD sends messages via the IEC-bus, if it

@ has been requested to make data available in its output buffer by one or more query messages
with a question mark within one command line,

® indicates by setting bit 4 in the status byte {Message Available) that the requested data are now
available in the output buffer,

® has been addressed as a talker {e.g. by the R&S-BASIC command “IECIN”).

It is necessary for the command line with the data requests to be transmitted directly before talker
addressing; if another command line is present in between, the output buffer is cleared and bit 2 in
the event status register is set (query error; cf. Section 3.3.5).

The output buffer has a capacity of 8 kbyte.
A query message is formed by adding a question mark to the respective header, e.g FREQUENCY?.

if the UPD is addressed as a talker directly after the query message, the bus handshake is disabled until
the requested data are available. This may take several seconds since e.g. with CAlibrate:ZERO:AUTO
a calibration is performed before addressing. In this case it is more usefu! to wait for the MAV-bit {cf.
Section 3.3.5).

The syntax for data output is exactly the same as for commands received by the UPD. <New Line>
together with END (EO! active) is always used as terminator. The transmission of header and numeric
value enables the messages sent by the UPD as a talker to be returned unchanged from the controller
to the test receiver. Thus a setting performed via the front panel can be read, stored in the controller
and returned later to the receiver via the IEC-bus.

Notes: If the UPD receives several query messages, it also returns several messages within one
line separated by semicolons ;).

Several numeric values (day, month and year) can be sent as a reply to certain query
messages (e.g. SYSTEM:DATE?). They are separated by commas (,).

Header and numeric values are always separated by spaces. Headers only consist of
upper-case letters and the characters ”:” " _ " and “*".

The messages sent by the UPD do not contain units. In the case of physical variables, the
numeric values are referred to the basic unit {cf. Section 3.3.4).
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Qutput message line

O Header

(:}

{SP)

Numaeri¢ value

Mnemonic

(5P}

— ASCl text

Terminator

Numeric value

o I

{+) *']

“ _] A

I {Digit) !

Terminater

() -' {Digit) I

Iy & {

Mantissa

()
'-—— {Digit) e
) A

Fig. 3-1  Syntax diagram of messages sent by the UPD
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3.2.7  Brief Introduction to SCPI

SCPI (Standard Commands for Programmabie Instruments) defines the communication between
controller and device. It is based on standards |EC 625-1 and -2 (IEEE 488) and standardizes syntax and
commands. The command system is of a hierarchical structure consisting of defined key words
followed by one or several parameters.

SCPi key words

All key words feature a long form and a short form {often four letters). Either the short form or the
long form can be entered, other abbreviations are not permissible. There is no difference between
upper-case and lower-case letters. Numbers used as suffixes can be added to all key words to allow the
differentiation between several functions or features of the same kind.

The short form is always used in responses to queries.

SCPi syntax elements

The colon ":" separates the key words of a command. It has to be inserted before a new command
when more than one command separated by semicolon are in one line {ie the colon can be omitted at
the beginning of a new line).

The semicolon ;" separates two commands of a command line. It does not alter the path, ie key
words of a tower level can be added and the words of the upper ievel need not be repeated.

The comma separates several parameters of a command.
A space separates command sequence and parameter(s). Otherwise itis ignored.

The guestion mark at the end of a command (instead of the parameter) causes the device to respond
{query). Only commands with a "?" cause the UPD to respond,

Commands beginning with "*" are common commands. In compliance with 1EC 625 (IEEE ABB) they
are used for resetting, self-test and status operations.

All lines must be ended by a “newline” character. According to IEC 625, either the EOI signal or a
sequence of carriage returns and line feed characters.

SCPI data types

Numerical parameters can be entered in any form, ie with sign, decimal point and exponent. They can
also contain multipliers (M, k or u). According to IEC 625-2, no unit may be appended to numerical
values output by the UPD. Special numeric parameters are the discrete parameters MINimum,

MAXimum, UP, DOWN, INF and NAN {DEFaultis not used in the UPD).

Discrete parameters are words with a limited number of selections (in the form of 1 out of n}. They are
subject to the same rules as the key words in commandis.

Boolean parameters represent two states. The ON state (logically true) is represented by ON or a
numerical value unegua! to 0. The OFF state (logically untrue) is represented by OFF or the numerical
value 0. 0 or 1is provided in a query.

Strings may contain any ASCI{ characters and must always be entered in quotation marks {' or ").
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3.2.7.1 Syntax of Commands Used by the UPD

in this manual, the following conventions for the notation of the command system to SCPI are
adhered to:

Square brackets "[}" denote optional key words, suffixes or parameters {which can be omitted).
Pointed brackets " < >" embrace parameters {or descriptions thereof) to be replaced by the user.
The vertical stroke "|" separates a number of discrete parameters, only one of which is to be used.
Braces "{}" mean that the parameter in braces can be repeated as often as desired (in most cases).

In the following sections, the short form of the key words is given in upper-case letters. Lower-case
letters are appended to indicate the long form.

Many of the commands used by the UPD are not (yet) standardized in line with SCPI (because they are
too specific for general-purpose instruments or innovations). They are given in italics, their structure
and syntax being defined in compliance with SCPI.

Numerical data as parameters without unit are denoted by <n>. Data for which the specification of a
unit may make sense are marked by <nu>. Entering these units is accepted by the UPD (not part of
SCPI). If not otherwise specified, the basic unit appertaining to the command is assumed. During
output, the number is converted with the unit fast used (except for measured values and block
numbers), the unit itseif being not output (acc. to IEC 625-2). In the UPD, the unit can be queried using
the command UNIT:LAST? {not in line with SCPI).

To provide for differentiation between several functions or features of the same kind numerical
suffixes are added to the key words. The UPD has, for example, 2 input channels with 4 simultaneous-
by active sensors {(SENSE1...4). & (instead of 8) measurement results can be indicated simultaneously.
Only two of them can be displayed in the form of a curve. There are, for example, commands affecting
all measured value sensors {eg INPut2 for channel 2). This is why in some ¢commands entries without
suffix are valid for eg both channels or all sensors. This is however contradictory to SCPI where entries
without suffix are interpreted like entrigs with the suffix 1, In the UPD syntax (which is unambiguous),
the suffix in commands which are valid for several functions or features of the same kind is ignored
{without any error message).

Example: & TRACef1] means: TRACe and TRACe! are both permissible and equal;
® TRACe{1]2] means: a distinction between TRACe {or TRACe1) and TRACeZ is to be made;
& TRACe[] means: the suffix is ignored {all permissible) because this command affects
both TRACe1 and TRACe2.
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3.2.8 Common Commands

The common, device-independent commands are grouped as follows:

@& Commands referring to the Service Request function with the associated status and mask registers

® Commands for device identification

8 Commands referring to the Parallel Poll function

8 (ommands for triggering sequences

¢ Commands for device-internal sequences (reset, calibrate, self-test) and for synchronizing
sequences.

Table 3-24

Device-independent commands {common commands)

Lommand

Numeric
value/Range

Meaning

*RST

Reset (no query)

Sets the audic analyzer to a defined default status as it is possible with LOAD
INSTRUMENT STATE DEF SETUP on the front panel.

This command does not affect the status of the 1IECbus interface, the set [EC-bus
address, the mask registers of the Service Request function and the output buffer.

*PSC

0 to 65535

Power On Status Clear (reset on power-up)

A numeric value higher than C causes the Service Request Enable mask register (SRE)
and the Event Status Enable mask register (ESE) to be cleared during power-up.

A value equal to 0 causes the registers mentioned above to retain their contents when
the device is switched on and off. Switching the UPD on sets bit 7 in the Event Status
register. Thus a service request can be triggered on power-up wher the Event Status
and Service Request Enabie register have been configured appropriately (cf. Section
2.3.5).

*OPC

Qperation Complete (ready message)

Sets bit 0 {Gperation Compilete) in the Event $tatus register {ESR) when ail previous
commands have been exgcuted.

*CLs

Clear Status.

Sets the status registers ESR and STB to zero. The mask registers of the Service Regquest
function (ESE and SRE) are not affected.

This command does not alter the status of the IEC-bus interface, the setiEC-bus
address, the mask registers of the Service Request function and the cutput buffer

*ESE

Gtc 255

Event Status Enable

Sets the Svent Status Enable mask register 1o the specified value which is interpreted as
a decima! number (see Section 3.3.5)
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Command Numeric Meaning
value /Range

*SRE 010255 Service Request Enable
Sets the Service Request Enable mask register to the specified value which is
interpreted as a decimal number {cf Section 3.3.5).

*PRE Otc 65535 Paraliel Poll Enable
Sets the Parailei Poll Enable mask register to the spacified value which is interpreted as
a decimat number.

*WAL - Wait Te Continue (no query)
Permits the servicing of the subsequent commands only after all preceding commands
have been executed {cf. Section 3.3.1.5).

YESR? Qto 255 £vent Status Register
Event status register query

*ION? ? identification
identification query

*STB Q10255 Status Byte
Status byte query

*TST? dto 2557 Test
Self test query

*I5T? ? Parallei Polt
Individual statys query

3.2.9  Service Request and SCPI Status Reporting System

In tine with standard SCP, the registers to standard 1EC488-2 already described are complemented by
another two registers: the questionable status {problem) register and the operation status register
{(see overview of registers}. As is the case with the other registers, the bits of these two registers are set
by events and reset when queried (ie with STAT:QUES:EVEN?).

Each of these registers features an enable register allowing each of the bits to be masked. The enable
registers can be set and read. They are however not automatically reset by the readout. These masks
allow the user to specify which evenis in the individual levels are ORed to form a sum message.

The status byte contains the sum or the result of these events. A mask, which is the standard event
enable register (ESE), is used to specify which bits, ie which (sum) events send a service request (SRQ) to
the controller,
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-&- 15 | Notused
& 141 Program running
-&- 13| Vacant
-8&- 12| Vacant
- 111 Anaiyzer Qverrun
-&- 101 Measuning status
-&- ] Sweep status
& 8 Sweep status
-&- 7 Correcting
-&- 6 | Waiting for Arm
- 5 Warting for Trigger
-&- 4 | Measuring
-&- 3 | Sweeping
SRQ -&- 2 Ranging
= ' & 1 Settling
@ A - 0 | Calibrating
- 1 P I STATus:OPERation register
~Eer 7 &
& FRQS/MSS —
-&- 5 FESE mem
&- 4 bmav
-&- 3 &
-&- 2
1 —_—
0 -&- 151 Notused
SRE pe & 14 Vacant
-&- 131 Vacant
- & 121 Generator status
-&- 111 Generatorstatus
-&- 101 Generatorstatus
R0 9 | Sweepunderange
Py -&- 8 | Calibration
-&- -8 7 | vacant
& o -8 6 | Phase
& e -&- 5 | Frequency
B —d -&- 4 | Vacant
R ~&- 3 | Power
B — ~&- 2 | Time
-&- 1 Vacant
-&- 0 Function
PPE ! STATus: QUEStionable register
&
IST flag 7
(Response 10 paraliel poll) o =
-&- 17 | Poweron
-&- 16 | User Request
-&- 15 | CommandError
-&- | 4 { ExecutionError
-&- 1 3 { Device Dependent Error
& = iogical AND -&- | 2 | QuetyError
@ = logical OR -8~ | 1 | Request Control grror queue
of alt bits -& | 0§ Operation Complete
ESE ESR
Fig. 3-3 Overview of status registers
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a) EventStatus {(ESR):

The Event Status register is an extended version of the status byte used in earlier 1EC-bus
programmabie measuring instruments. In this register the UPD specifies special events that can be
queried by the controller. The respective bit associated with the event or status is set to 1. This bit
remains set until it is cleared by reading out the Event Status register (command *ESR?) or by one
of the following conditions:

8 the commands *RST or *CLS
®  switching on the power supply voltage (the power-on bit is then however set).

Table 3-36 Meaning of the individual bits in the Event Status register (ESR)

Bit No. Meaning

7 Power On .
Is set when the device is switched on or the power returns fallowing a power failure.

[ User Request )
This bit is set in the ESR by activating the LOCAL key, If the mask register is set appropriately, the UPD can
trigger a Service Request in the controiier,

5 Command Error

is set, if one of the following errors is detected during analysis of the received commands:

L syntax ldgsls

@ jllegalunit

® jllegal header

& anumenc value was cambined with a header that requires no subsequent numenc value.

4 Execution Error

Is set, if one of the following errors was detected during execution of the received commands:
& A numeric value is cut of the permissible range (for the respective parameter)

8 Areceived command is incompatible with a currently active device setting.

3 Device-dependent Error
Is set, if function errors oceur.

2 Query Error

Isset, if:

® an attempt is being made by the controlier to read data from the UPD when no query command has
been issued before

® the data prepared in the output buffer are not read and instead a new command is sent to the UPD.
The output buffer is cleared in this case.

1 Reguest Lontrol
Is set, if the UPD requires the 1EC.bus for control purposes (e g. plotter).

[+ Operation Complete
ls set in response to the commands *OPC and *QPC? when ali the pending commands have been
processed and executed.

b} Event Status Enable (ESE):

This register is set by the controller and forms the mask for the Event Status register. The user can
select which bits in the Event Status register also effect the setting of the sum bit £5R (bit 5 in the
status byte) thus enabling a service request. The sum bit can only be set when at least one bitin
the ESR and the appropriate bit in the ESE are set to 1. The sum bit is automatically cleared, when
the condition stated above no longer prevails, e.g. when the bits in the ESR have been cleared by
reading out the ESR or, when the ESE register has been changed. The ESE register is set to zero on
power on when the power-on-status-clear flag is 1 (*PSC 1). The command "*ESE value"serves to
set the Event Status Enable mask register where "valug” is the contents of the register in decimal
form. The current vatue of the register can be read out again using *ESE? (see Fig. 3-4).
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¢) Status byte (STB):

The status byte can be read using

& command *5T8B?
The contents is output in decimat form. The status byte is not changed by the readout and the
Service Request is not cleared.

® aserial pol
The contents is transmitted in binary form. The RQS-bit is set to zero and the Service Request
inactive, the remaining bits of the status byte are not changed.

The status byte is cleared by

& command *CLS, provided that the output buffer is empty.
This command ctears the Event Status register {ESR) and the output buffer, thus setting the bit
ESR in the status byte to zero. This in turn brings about the clearing of the RQS-bit and of the
Service Request message.

& reading the ESR using *ESR? or by setting the ESE to zerc using *ESE O or by reading the
contents of the output buffer.

Table 3-3 Meaning of the individual bits of the status byte (STB)

Bit Bus fine Designation Meaning
0 DIO ¢ not used
1 DO : not used
2 DI0 2 notused
3 DIO 3 QUEST Sum bit of questionable status register A informing on questionable
instrument states.
4 DI04 MAY Message available, ie output buffer is not empty, pending message,
eg a measured value, can be read.
5 DIO 5 ESR Sum bit of event status register
6 DIOE RQS Reguest Service
7 DIO7 OPER Sum bit of operation status register informing on instrument
operations

d} Service Request Enable (SRE)

The controlier can set this mask register for the status byte. The conditions that enable a Service
Request can thus be selected. The command $RE 32, for example, sets the mask register such that a
Service Request is generated only when the ESR-bit (bit no. 5) is set. The SRE-register is reset { = 0)
on power-on provided that the Power On Clear flag is ™17, The SRE-register is not changed by DCL
and SDC.
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e)

Parallel Poll Enable Register

The Parallel Poll Enable register has a capacity of 16 bit. Each bit in this register has a
corresponding bit in the status byte or in a device-specific register, If the bit-for-bit operation of
the Parailel Poll Enable register with the two ones stated above does not result in 0, the IST-bit
{Individuai Status) is set 1o 1. The IST-bit is sent as a reply to a paraliel poll of the process controller,
thus allowing the identification of the reason for the service request, (The 1$7-bit ¢an also be read
using “*IST?"), Figure 3-3 illustrates the relations.

Device-specific states Sum messages
l l l l l l l b 4 Stat sbyte
[1?14[13]12&11 [10]9 |8 | Regi:terSTB

4 &

GR- ¢ 9 &>

operation | /;‘
: &
4 f&
) Q@
) ®
X Q o)
. 3 ,g
; )
) 5&5 ,)j
. =
: ®
4 2

s frafsfrafufiofole | [7lels]elalali]ol
Paraliel Poll Enable register
5T
Fig.3-3  Parallel Poil Enable register PRE
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f) Assignment and relation of the individual registers

Power On

User Request

Command Error

Execution Error

Device-dependent Error

Query Error
Request Control
Operation Complete

Bit number 7 6 5 4 3 2 1 0 Event Status
Register
Significance 128 64 32 16 8 4 2 1 *ESR?
AND AND AND AND AND AND AND AND
1 E E [ [ | i ; fwvent Status
Bit number 7 6 5 4 3 2 1 0 £nable
* b
Significance 28 | 64 | 32 | 16 8 a 2 1 ESE value
*ESE?
¥ Y o R ¥ ¥ i l
> (ORy
Qutput buffer (noct empty}
Operation
Status -‘_j ROS 'F Questionable Status
Register Register
OPER | MSS ESB MaY | QUEST
Bit number 7 3 5 4 3 2 1 o | StatusByte
*STB? =serial poll byte
Significance 128 B4 32 16 8 4 2 H
AND AND AND AND AND AND AND
! l t ' E E l Service Request
Bit number 7 4 5 4 3 2 1 0 Enable
A s *SRE value
Significance 128 v 32 18 8 4 2 1 *SRET
3 ¥ ¥ ¥ ¥
i (OR)

Fig. 3-4 Statusregisters

1030.7500.02

3.14



3.2.10 Resetting Device Functions

Table 3-4 gives various commands and events causing individual device functions 1o be reset:

Table 3-4 Resetting device functions
Event Switching on the . DCL,SDC Commands
operating voitage {Device Clear,
Selected Devi
elected Device *RST seLs
Clear}
Power On Clear Flag
o 1
Device default setting - - - yes - -
ESR,5T8 yes yes - - clear -
ESE and SRE - clear - - -- -
Clear output buffer yes yes yes - yes -
Clear service request yes b 2 - 3y -
Reset command processing and yes yes yes - -- -
input buffer
OPER and QUES - clear - . - tlear
Enable register
OPER and QUES - ciear - - clear -
Eventregister

1) Yes, but "Service Request on Power On" is possible.
2) Yes, if only triggered by 2 message in the output buffer.
3) Yes, if not triggered by a message in the output buffer.

3.2.1 Command Processing Sequence and Synchronization

The commands received by the UPD are first stored in an input buffer which can accommodate up to
4096 characters. Once the terminator has been received, the commands are processed in the sequence
in which they were sent. During this time, the {EC-bus can be used for communication with other
devices. Command lines which exceed the capacity of the input buffer are processed in several
sections. The bus is occupied during thistime.

The commands *OPC and *QPC? (operation complete) are used as feedback information on when
processing of the received commands was terminated and a scan (if any} has been completely
executed.

*QPC sets bit 0 in the Event Status register triggering a service request when all pending commands
have been executed.

*QPC? provides an additional message in the output buffer and sets bit 4 (MAV, Message Available) in
the status byte.

This synchronization c¢an be established within a command line by the command *WAJ, i.e. all

subsequent commands are only executed when the pending commands have been completely
executed.
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3.2.12 Programming Examples

The IEC/IEEE-bus option UPD-B4 includes a diskette containing files with examples. The file names end
with the extension .BAS. The files provide information on programming the instrument and may
contribute to the solution of more complex programming tasks. The files are based on each other and
are provided with explanations.

Rohde & Schwarz-BASIC, version 2.00 or later has been used as programming language. However, the
programs can be translated into other languages.

3.2.13 General Information on Remote Control of the UPD

in Section 3.3, the 1EC-bus commands are grouped according to their functions. The commands are
listed in the same order 23 in the description of manual operation (Section 2.5 to 2.15). For further
information or for comparison purposes, reference is made to the sections on manual operation. Each
rermote control command usually has a corresponding command provided in the panels or by the
softkeys.

Another list (Section 3.4} gives the IEC-bus commands in alphabetical order as well as possible error
messages and their causes when related to the commands.

Section 3.5 describes the instrument default status, which the instrument assumes eg after command
*RST.

What has been said in Section 2.3, General Instructions for Use, also applies to [EC-bus control. With
many parameters making sense only in combination with others or changing the values or limit values
of other parameters, it is of particular importance to stick to the order applying to the IEC-bus
commands. if in doubt, set the commands in the same order as in the panels (from top to bottom) and
send the commands concerning the DISPLAY panel after generator and analyzer commands.

In the UPD, INSTrument 1 refers to a generator which, depending on the selection, is either a analog
or digital generator with 2 or 3 different frequency limits. Each of these altogether 5 generators has
its own data protection system which, after selection of the respective generator, becomes active , ie
overwrites the current settings and adopts the values most recently set with this generator. Each of
these data sets in turn contains data sets of all functions {(both active and inactive functions}). On
sefection of a new function, the appertaining data set becomes active and resets the generator with
the new data.

INSTrument 2 addresses the analyzer in the UPD. It offers 3 analog and 2 digital instruments to be
selected alternatively. The appertaining data set becomes active, the one used before being stored to
the hard disk. As explained above with the generator, the settings are changed in this case, too.

Generator commands usuaily begin with the key words SOURce or OUTPut. The generator can be
switched to the different functions (eg sine, burst, square, DIM, etc) using command
SOURce:FUNCtion. Each of the functions has its own data set in order to avoid inconsistencies. As oniy
commands and parameters suitable for the function can be selected, the ones most recently set for the
function are fetched (and the ones used before are stored). In the panels, the commands and
parameters set when changing the function are listed after the function command.

To allow a distinction to be made between functions and features of the same kind which are active at
the same time a number (suffix) is appended to the key words, With the multi-sine function selected in
the generator, this means that eg the third frequency is set using SOURce:FREQuency3 and the
appertaining voltages are set by way of SOURce:VOiTage3.
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Analyzer commands tend to begin with the key words SENSe or INPut. Several analyzers can be active
at one time, thus supplying measured values at the same time. $ENSe 1 is the main analyzer. Its
function can be switched over as described below. SENSe 2 measures the input peak, SENSe 3 the
frequency and SENSe 4 the phase. Measuring both channels simuitaneously is possible. It is therefore
necessary to select the desired channel using DATA1 or DATA2. To give an example, SENSe2: DATA1? is
used to query the input peak voltage of the first channel and SENSe3:DATA2? serves to guery the
frequency of the second channel.

The main analyzer SENSel can be switched to different functions {eg rms voltage, modulation
distortion, wow & flutter, etc.). Some commands or parameters make sense only in combination with
particular functions. Therefore each function has its own data set. Changing the function causes the
commands {following in the panel} to be reset 1o the values most recently used together with this
function.

Commands referring to the analyzer Filters begin with the key wards SENSe:FiLTer. The numerals 1 to
4 appended to the word filter (filter suffix} serve to address the desired filter. it is also possible to
address more than one filter at one time.

The key words CALCulate: TRANsform mark the commands for the FFT and Post-FFT:

Commands for graphical representation (in the DISPLAY panel) generally begin with the words
DiSPlay[: WINDow]: TRACe1 (or :TRACe2). The key word WINDow can also be omitted. TRACe? and
TRACe2 refer to the first and second curve, respectively.

Commands concerning the loading or storing to the hard disk or diskette begin with the key word
MEMory.

3.2.14 Reading Blocks of Measured Values (Lists)

if an entire block of measured vaiues is available after a sweep or an £FT {spectral analysis), this list can
be transmitted to the controller by means of a single query by the UPD, (See 3.3.8, Commands for
Input/Output of {Block) Data).

The following example reads the measured values of the tst row on the Y1-scale:

TEC QUT 20,"TRAC:DATAT TRACI1"
IEC IN 20,A%

with short-form notation being selected.
The values displayed on the Y2-axis can be fetched using parameter TRAC2 in the same way.

IEC OUT 20,"TRAC:DATA? LISTI"

is used correspondingly as a query for the X-axis.

FFT

The number of vaiues that can be transmitted is limited to 1023, which has to be cbserved when
reading in an FFT > = 2 k. However, there is a mode to limit the data quantity by only accepting the
values above a selectable limit. This limit is selected using the UPPER LIMIT curve in the display panel
and can also be a single value. Only the peaks exceeding this limit have to be transmitted in order to
fade out noise, e.g. if, on the other hand, all values are to be transmitted, the limit must be selected
sufficiently small {e.g. -200 dB). The list of the X-values only contains the frequencies belanging to the
Y-values in this FFT mode as well.
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Sweep ~

In contrast, all measured values are always stored in the blocks in the case of the sweeps. The _three
blocks deseribed in the foltowing always contain as many numbers as the sweep set specifies with its
number of points.

The sweep values can be compared with a lower and an upper limit curve. i a measured value is out of
these tolerances, a 1 is entered in the error block, otherwise § as specified according to the SCPI
standard. The position at which this 0 or 1 is (the index) corresponds to the index of the Y and X-
blocks.

Example:

IEC OUT 20,"CALC:LIM:RER?"
TECI IN 20,A$

IEC OUT 20,"TRAC:POIN? TRACI"
IEC IN 20,A$

A=VAL(A$)

reads the error report block and the number of values.

3.2.14 SCPIConformance
The commands are based on SCPi version 1991.0.

The commands confirmed or approved by the SCPI committee are given in normal ietters in the
following fist.

The commands which are too specific for general-purpose instruments or specifically designed for /
innovations are listed in italics. They are not part of the SCPi definition.
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3.4 Alphabetical List of IEC-bus Commands with Error Description

The UPD software allows the specification of a unit for numbers marked by <nu>. When no unit is
entered for these numbers, they assume the basic unit appertaining to the command. In accordance
with SCPI, we advise using the basic units. Alternative units are conditioned by other settings, thus
making the programming of IEC-bus sequences considerably more complex. If you are confronted
with “Error: Unit not allowed”, refar to Section 2.4, Units.

Note as to the alphabetical order:

In the case of key words with subsequent square brackets, the characters in brackets are ignored. The
letters after the brackets are relevant to the alphabetical order, for example:

tnput ] : FilTer ..

input[1f2] : TYPEBALanced...

SENSef1] @ FILTer<i> ...

SENSe {1]2] [:POWer]:UNIT ...
SENSe { 1 VOiTage:RANGe ..

]
l— Decisive criteria are the letters after ]

Contents in brackets is ignored

ARM FREQuency :STARt<nu>
ARM :FREQuency :5TOP<nu>

Error:
Vaiue outof Range Vaiid range of values:
<nu> analoginstruments = 2 Hz[ 10 Hz to range limit (see 2.6.1)
digital instruments = 0 Mz to range limit {see 2.6.1)
.Error:
Unit not aliowed Atlowed:
HzlkHz
Errar:
Command not allowed Allowed enly when:
TRIGger :SOURce TiMer CH1Freq [CH2Freq

ARM :LEVel ;MIN <nu>

Errar:
Value out of Range Valid range of values:
<nu> analeg instruments = 10 usto 1000V
digital instruments = 0.0001t010FS
Error:
Unitnot allowed Allowed:
Analog instruments = V| mv | uV (= pV}[dBV | dBu|WimW|uW (= pW}|dBm
Digital instruments = FS|PCTFS|dBFS
Grror
Command not altowed Allowed only when:
TRIGger :5OURce LH1Freg|CH2freq
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ARM :VOLTage :STARt<nu>
ARM :VOLTage :5TOP<nu>

Error:
Vaiue out of Range Valid range of values:
<nu> analoginstruments = 10 ps to 1000V
digital instruments =1 uFS1o 1.0 FS {see 2 .4.6)
Error:
Unit not allowed Aliowed:
Analog instruments = VimV|uV (= pV)|dBV |[dBu |W|mWwW | uwW (= pW)|dBm
Digitalinstruments = FS|PCTFS|dBFS
Error:
Command not allowed Atlowed only when:
TRIGger :SOURce CH1leve! | CHZLeve!

CALCulate :EQUalize :FEED TRACe1|TRACe2

CALCulate :EQUalize :INVert ON|OFE

CALCulate :£QUalize :NORMfreq <nu>

CALCulate :LiMit :FAIL?

Error:
Command not allowed Aliowed enly when:

CalCulate ;LiMit ;UPPer :STATe ON or
CALCulate :LiMit :LOWer :3TATe ON

CALCulate :LIMit :LOWer [:DATA] <n> {,<n>}

CALCulate :LIMit ;LOWer :CONTrol :POINts?

CALCulate :LiMit :LOWer :CONTrol :DATA] <n> {<n>}

Error:
Command not aliowed Allowed only when:

CalCutate :LIMiL :UPPer :5TATe ON or
CALCulate :LIMit :LOWer :STATe ON
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CALCulate LIMIt .LOWaer (POINts?

CALCulate ;LIMt :LOWer :STATe ON| OFF

CALCulate :LIMit :ON TRACe? | TRACe2] TR1ANd2

Error:
Command not allowed

Allowed only when:

CaLCulate (LEMIT UPPer :STATe ONor
CalCylate (LIMIt :LOWer :5TATe ON

CALCufate :LIMit :REPort [:POINts]?

Errorr:
Command not allowed

Allowed only when:

CALCulate :LIMIT :UPPer :$TATe ON or
CALCulate :LIMit :LOWer :5TATe ON

CALCulate :LIMit ;REPort :DATA]?

Errore:
Command not allowed

Allowed only when:

CALCulate :LIMIt :UPPer :STATe ONor
CalCulate :LiMit :LOWer :5TATe ON

CALCulate :LIMit :UPPer [:DATA] <n> {,<n>}

Errorr;
Command not allowed

Allowed only when:

CALCulate (LIMit :UPPer :5TATe ONor
CAlLCulate :LIMit :LOWer :STATe ON

CALCulate :LIMit :UPPer :CONTrot :POINts?

CALCulate :LIMit :UPPer :CONTrol [:DATA] <n> {,<n>}

CALCulate :LIMIt :UPPer :POINtST?

CALCulate :LiMit :LUPPer :STATe ON | OFF
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CALCulate :TRANsform (FREQuency :AVERage <n>

Error:
Value out of Range

Valid range of values:

<n> = 11016

Error:
Command not aliowed

Allowed only when:

SENSel1] :FUNCtion "FFT"

CALCulate :TRANsform :FREQuency :FFT [5256{S512]51K|52K|S4KISBK

Error:
Command not allowed

Allowed only when:

SENSe[1] :FUNCtion "FFT" or
SENSe[1] FUNCtion “RMS|WATF ™ with POST-EFT:
CAiLCulate :TRANsform :FREQuency (STATE ON

CALCulate :TRANsform (FREQuency :MTiMe?

Error:
Command not allowed

Allowed anly when:

SENSe[1] :FUNCtion "FET™

CAtCulate :TRANsform ;FREQuency :RESolution?

Error:
Command not ailowed

Aliowed only when:

SENSe[1]:FUNCtion "FET" or

SENSe[1] :FUNCtion "RMS|THDNsndr|WAF " with POST-FFT:

CALCulate :TRANsform (FREQuency :STATE ON

CALCulate :TRANsform :FREQuency :5PAN?

Error: )
Command not allowed

Allowed only when:

SENSe[1] :FUNCtion "FFT" and
CALCulate : TRANsform (FREQuency :200M ON
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CALCulate :TRANsform ;FREQuency :STARt?

Errar:
Command not allowed

Allowed only when:

SENSel1] :FUNCtion "FFT" or
SENSe[1] :FUNCtion "RMS|TRDNSNArWAF " with POST-FET:
CALCulate :TRANsform :FREQuency :STATE ON

CALCulate :TRANsform :FREQuency :STATE ONjOFF

Error:
Command not allowed

Allowed only when:

SENSe[1] :FUNCticn "RMS|THDNsAcrHWAF"

CALCulate ;TRANsform (FREQuency :STOP?

Error:
Command not allowed

Allowed only when:

SENSe[1] :FUNCtion "FFT" or
SENSe(1] :FUNCtion "RMSITHONsndrWAF ™ with POST-FFT:
CALCulate :TRANsform :FREQuency :STATE ON

CALCulate :TRANsform :FREQuency :WINDow :BETAfactor <n>

Error:
Command not atlowed

Vatid range of values:

<n> = 1t020

Error:
Command not allowed

Allowed only when:

CALCulate :TRANsform (FREQuency :WINDow KAISer

CAlCulate :TRANsform :FREQuency :WiNDow REGangutaiiHANNiaLACRman__harrisVRIF‘E]R!FZ[RIF3§KAESerIHAMMing

FLATtop

Error:
Command not allowed

Allowed only when:

SENSe{1] :FUNCtion "FFT" or
SENSe1] :FUNCtion "RMSIWAE ™ with POST-FFT;
CALCulate :TRANsform :FREQuency :STATE ON
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CALCulate :TRANsform :FREQuency :Z00OMN1|N2INA|NBIN16INI2INGA|N128]N256

Error:
Parameter not allowed

Altowed only when:

N16
N32|NB4|N128IN256

INSTrument2 [:SELect] A22{2100{A300{D48
tNSTrument2 [:SELect} A22iDA8

Error:
Command not allowed

Allowed only when:
SENSe{1] (FUNCtion "FFT"

CALibrate :LDG : AUTQ OFFJONCE

Error:
Command not allowed

Allowed only when:
Optian UPD-B1 must be installed.

CALibrate ;:OFFJAUTOIDCCLDG

CALibrate :ZERD :OFF|ON|ONCEIAUTO

lD!AGnostic :AANL :BOARD MOTIANATANAZIANON

Erros:
Command not aliowed

Allowed only when:
DIAG:STATON

IDlAGnosti: tAANL (COUNt <n>

Error:
Command not allowed

Aliowed only when:
DIAGISTATCN

ID|AGnostEc AANL (EXECute

Error;
Command not allowed

Allowed only when:
DIAG:STATON

IDtAGnostic (AANL NUMBer <n>

Error:
Command not allowed

Aflowed only when:
DIAG:STATON

DIAGRostic :AANL :VALue <n>

Error:
Command not allowed

Allowed only when:
DIAG:STATON

DIAGRostic :AGEN :BOARd DACLDG{OUT|GNON

Error:
Command not aliowed

Allowed only when:
DIAG:STATON
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DIAGnostic :AGEN :COUNt <n>

Error:
Cemmand not allowed DIAG:STAT ON

DIAGnostic :AGEN :DACVoltage :AC <n>

Error: Ajlowed only when:
Vaiue out of Range 00<=n<=10
Error:

Command not aliowed DIAGISTATON

DIAGnostic :AGEN :DACVoltage :DC <n>

Errar: allowed only when:
Value out of Range 10<=n<=10
grror:

Command not allowed MAG.STATON

DIAGRostic :AGEN (EXECute

Error: Aflowed only when:
Command not allowed DIAGISTATON

DIAGnostic :AGEN :ENABle ONJOEF

Error: Allowed only when:
Command not allowed DIAGSTAT ON

DMAGnostic (AGEN :NUMBer <n>

Error: Allowed only when:
Command not allowed DIAG:STAT ON

DIAGnostic (AGEN :VALue <n>

Error: Aliowed only when:
Command not allowed DIAG:STATON

DiAGnostic :STATe ON|OFF

DISPlay :ENABle ON|OFF

DISPlay :MODE INTern|COLBothiBWBoth
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DiSPlay: PROTocol: ERRor: CHSTatus?

Error:
Command not allowed

Allowed only when:

DisPlay |:WiNDow] :TRACe[1]2]: OPERation PROTocoI

DISPlay: PROTocol: ERRor: GENeral?

Error;
Command not allowed

Allowed only when;

DiSPiay {:WINDow] :TRACe! 1{2]; QPERation PROToco!

DISPlay: PROTocol: ERRor: LCRCY

Error:
Command not allowed

Allowed only when:

DisPlay {:WINDow] :TRACe!112]: OPERation PROToco!

DisPlay: PROTocol: ERRor: LVALDIt?

Error:
Command not allowed

Allowed only when:

DisPlay [:WINDow] : TRACe[1]2]): OPERation PRCYocol

DISPlay: PROTocol: ERRar: LR?

Error:
Command not atlowed

Allowed only when:

DiSPlay [:WINDow] :TRACe{ 1121: OPERation PROTocol

DISPlay: PROTocol: ERRor: PARIty?

Error:
Command not allowed

Allowed only when:

DISPlay ['WINDow} : TRACe(1]2]: OPERation PROTocol
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DISPiay: PROTocol: ERRor: RCRC?

Error:
Command not aliowed

Allowed only when:

DEPlay EWINDaw] : TRACe{1i2]: OPERation FROTucol

DiSPlay: PROTocol: ERRor: RVALDIt?

Error:
Command not allowed

Aliowed only when:

DISPlay [:WINDow] : TRACe[1]2]: OPERation PROTocol
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DISPlay: PROTocol: FORMat BiNary | HE Xadecimal | ASCii | AES18 | FILE

Error:
Command not allowed

Allowed only when:

DiSPiay: PROTocoi: SELect LUSerdata | RUSerdata

DisPlay: PROTocol: SELect LCHanelstatus|RCHanelstatusiLUSerdatalRUSerdata

Error:
Command not aliowed

Allowed only when:

DiSPlay - WINDow] :TRaCe([1{2]: OPERation PROTocO

DiSPlay [:WINDow] (TEXT [:DATA} “string”

Error:
Command not allowed

Allowed only when:

DisPlay [:WINDow} :TRAaCe]1{2] :OPERation CURVeplot | SPECtrum

IDESPiay {:WiNDow] :TEXT :LOCate <ny> [<nx>]

Error:
Value outof range

Valid range of values:

410100

Error:
Command not allowed

Allowed only when:

DiSPlay [WiNDow] (TRACe!1]2] :QOPERation CURVepiot | SPECtrum

DiSPtay [:WINDow] :TRACe[] :AUToscale

Error:
Commandg not atiowed

Allowed only when:

DisPiay [:WINDow} : TRACe{112] :OPERation CURVeplot | $PECtrum | BARGraph

DisPlay [:WINDow] :TRACe]] :CURSor{1{2] ACTive

Errar;
Command rnot allowed

Aliowed only when:

DiSPlay [:WINDow] :TRACe{} :OPERation not OFF or not BARGraph
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DISPlay [:WINDow] : TRACe[] :CLRSor[} :DATA1?

Error:
Command not aliowed

Ailowed only when:

DiSPlay {:WINDow] :TRACe{] :GPERation nat OFF or not BARGraph

DISPlay [:WiNDow] : TRACe[] :CURScr{} :DATA2?

Error:
Command nat ailowed

Allowed only when:

DiSPlay [:WiNDow] :TRACe[] :CURSar[1]2} A(Tive and
DiSPlay I WINDow] : TRACe{] : OPERation not OFF of not BARGraph

DiSPiay [:WiNDow] :TRACe{] :CURSor{] :DATA3?

Error:
Command not allowed

Allowed only when:

DisPlay [:wWikDow] : TRACel} :CURSor{1|2] ACTive and
DiSPlay {:WiINDow] : TRACel} : OPERation not OFF or not BARGraph

| VALue [IMAXT | IMAX2

DI5Play [:WINDow] : TRACe]} :CURSor{1]2] :POSition :MODE MIN1 | MAXT| MIN2 | MAX2 | MARKer1 I NEXTmarker

Error:
Parameter not allowed

Allowed only when:

MARKert or NEXTmarker
or IMAXY or IMAX2

SENSe[1iFunction "FFT"

Error:
Command not allowed

Allowed only when:

DiSPlay {{WINDow} : TRACe]] : OPERation not OFF or not BARGraph

DISPlay [:WINDow] :TRACe[] :CURSer{1[2] :POSition <nu>

Error:
Command not allowed

Alipwed oniy when:

DisPlay [ WINDow] : TRACe[] : OPERation not OFF or not BARGraph
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DisPlay [:WINDow} :TRACe[] :CURSor! :MODE N12 | D12 | OFF

Error:
Command not aliowed Allowed only when:

DiSPlay [:WiNDow] . TRACe[] :OPERation not OFF or not BARGraph

DISPlay [:WINDow] :TRACe{] :CURSor2 :MODE N12 | D12 | HLY | HL2 | HLD1 | HLDZ | OFF

Error:

Parameter not allowed Allowed only when:

FLT|HL2JHLD1HLD2 DisPlay [[WINDow] :TRACe[] :FEED "SENSe[11:DATA[1]2]" and SENSe[1] :Function "FET" o7
function with Post-FFT switched on

Error:

Command not allowed Allowed only when:
DisPlay [:WINDow] :TRACe(] :OPERation not OFF or not BARGraph

lmsmay [:WINDow] : TRACe!1]2} :FEED “SENSe{1{3|4]:DATA[1]2] | HOLD | FILE | OFF"

Error:

Allowed only when:
Parameter not allowed ywhe

“SENSel:DATAT" SENSe1 :FUNCtion not set to “OFF” or “FFT" and
INPUt SELect CHY or CH1ANdZ or CH11s2 or CH21s1 or BOTH

"SENSet:DATAZ" SENSet 'FUNCtion notsetto "OFF” or "FFT" and
INPut :SELect CH2 or CH1ANG2 or CH1152 or CH21st or BOTH

"SENSe3 :DATAT" SENSe3 :FUNCtion FREQuency and
INPut:Stlect CH1 or CH1ANG2 or CH1s2 or CH2Is1 or BOTH

“SENSe3 :DATAZ" SENSe3 :FUNCtion FREQuency and
INPyUt :SELect CH2 or CH1ANd2 or CH1Is2 or CH21s1 or BOTH

"SENSes” SENSe3 (FUNCtion FQPHase
INPyt :SELect CH1ANd2 or CH1Is2 or CH2Ist or

DiSPlay [:WiNDow} : TRACe{] :KEEPiast

Error:
Command not allowed Allowed only when:

DISPlay EWINDow] ' TRACe{1]2] :OPERation CURVeplot | SPECtrum
{ FFT spectrum or POsSt-FET }
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!DiSNay [:WiNDow] :TRACe{1/2] :MARKer MAXimum | CURSor | OFF

Error:
Command not altowed

Allowed only when:

SENSef1l:Functian "FFT"

DISPlay [ WINDow] :TRACe[12] :MARKer :HARMonics ON | OFF

Error:
Command not allowed

Aflowed only when:

SENSe{1}: Function "FFT"

DiSPlay [:WINDow] : TRACe] :MODE DELete__bef_wr | OVERIay__maxh]| CASCade

Errar:
Parameter not allowed

Allowed only when:

CASCade

SENSel t}:FUNCtion "FFT"

Error:
Command not allowed

Aliowed oniy when:

DISPlay [:WiNDow] : TRACe| 112} :OFERation CLURVeplot] SPECtrum

DISPlay [:WINDow] : TRACe{1{2] :OPERation OFF | CURVepliot | LIST | ERRors | BARGraph | SPECtrum] PROTocol

Erros:
Parameter not aliowed

Allowed only when:

SPECtrum
PROTocol

SENSe[1]:FUNCtion "FFT" | "THD" | "Dit" | "DFD" | "MODDIST"
INSTrument2 [:SELect ] D48 und INPut {1121 : TYPE AESEbu]|SPDIf| OPTical

DiSPlay [:WINDow] :TRACe[1}2] :RLEVel CURSor1 | CURSar2

DISPlay [ WiNDow] :TRACe{1]2} : VIEW IMMediate | DELayed

DisPlay [WiINDow] :TRACe[] :X [:5CALe] :AUTQ ONCE | OFF

Error:
Command not allowed

Allowed only when:

DiSPlay ['WiNDow! :TRACe[1]2) :OPERation CURVeplot] SPECtrum | BARGraph
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DiSPlay [:WINDow] :TRACe]I :X [:5CALe] :LEFT <nu>

Error:
Command not ailowed

Aliowed only when:

DISPlay [:WINDow] : TRACe{1]2] :OPERation CURVeplot | SPECtrum | BARGraph and
DISPlay WINDow] : TRACe[] :X [:SCALe] :AUTO OFF

DisPlay [:WINDow] :TRACe([] : X {:SCALe} :RIGHT <nu>

Errar:
Command not allowed

Aliowed only when:

DISPiay [TWINDow] :TRACe[1{2} :OPERation CURVepiot | SPECtrum | BARGraph and
DiSPiay [:WiNDow] :TRACe[] : X {:SCALe] : AUTC OFF

DISPlay [:WiNDow] :TRACe[] :X [:$CALe] :RLEVel <nu>

DiSPlay [:WiNDow] :TRACe[] :X :5PALing LiNear | LOGarithmic

Error:
Parameter not allowed

Allowed only when:

LOGanthmic

DISPlay {: WiNDow] :TRACe]] - X [:SCALe} :UNIT not set to log unit (eg. dB )

Error:
Comrmand not allowed

Aflowed only when:

DiSPiay [:WINDow! :TRACe[112] :QOPERation CURVeplot | SPECtrum | BARGraph

DisPlay [:WINDow] :TRACe]] : X [:SCALe] :UNIT .......

DISPlay [:WINDow] :TRACe[1] :Y [:SCALe] :AUTO ONCE | OFF | EXECute

Error:
Command not allowed

Allowed only when:

DISPlay [:WINDow] :TRACe{112] :OPERation CURVeplot | SPECtrum | BARGraph and
DISPlay [:WINDow] :TRACe{1] (FEED not "OFF"
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DISPlay [:WINDow] :TRACe[1] :Y [:5CALe] :B0TTom <nu>

Error:
Value out of range

Valid range of vaiues

< {DISPlay [WINDow] :TRACe[1] : Y [:SCALe] . TOP <nu>}

Error:
Command not allowed

Allowed only when:

DISPlay L WIiNDow} : TRACe[112] :OPERation CURVeplot| SPECtrum | BARGraph and
DisPlay L WINDow} - TRACe[1] :FEED not "OFF” and
DISPlay [{WINDow] :TRACe[1] ¥ {:SCALe] :AUTO OFF

DiSPlay [[WINDow] :TRACe{1} :Y [:5CALe]l :RLEVel <nu>

Erraor:
Command not allowed

Allowed only when:

DiSPlay [:WINDow] :TRACef1] :FEED not "OFF"

DIsPlay [:WINDow] :TRACe[1] : ¥ {:5CALe] :RLEVel :MODE MAXimum | CURSor

gError:
Command not allowed

Allowed only when:

DiSPlay EWINDow] [ TRACe{1] :FEED not "OFF"

DISPlay {:WINDow] :TRACe[1] : Y :SPACing LiNear | LOGarithmic

Error:
Parameter not allowed

Allowed onily when:

LOGarithmic

DisPlay [WiNDow] (TRACe[1] Y [:SCALe] :UNIT not set to log unit{eg dB}

Error:
Cammand not allowed

Allowed anly when:

DISPlay [:WINDow] :TRACe[1]2] :OPERation CURVeptot | SPECtrum | BARGraph and
DiSPlay WINDow] : TRACe[1] :FEED not "QFF”

1030.7500.02

3.108

E-4



DISPlay [TWINDow] :TRACe[1] Y [:5CALe] :TOP <nu>

Ereor:
Command not allowed

Allowed only when:

DiSPiay [:WINDow] :TRACe[112] :OPERation CURVeplot [ SPECtrum | BARgraph and
DiSPlay [[WINDow] : TRACe! 1) :FEED not "CFF" and
DiSPiay [:WiNDow] :TRACe{t] Y [:SCaLe] :AUTO OFF

DisPlay [:WINDow] :TRACe[1} Y [:SCALe] :UNIT .......

Error:
Command not allowed

Allowed oniy when:

DiSPlay [[WINDow] (TRACe[1) :FEED not "OFF”

DIsPlay {:WINDow} :TRACe[] :200M ATCUrsor | BETWeen

Error:
Command not alicwed

Allowed only when:

DisPlay [WINDow] : TRACe[ 1}2] :OPERation CURVeplot| SPECtrum
{ FFT spectrum or Post-FFT }

DisPlay [:WINDow] :TRACe[] :Z0OMD | 1|1

Error;
Command not allowed

Allowed only when:

DiSPiay [:WINDow] . TRACe]1]2} :OPERation CURVeplot | SPECtrum
{FFT spectrum or Post-FFT }

DiSPlay [:WINDow] :TRACe2 1Y [:SCALe] :AUTO ONCE | OFF | EXECute

Error;
Command not allowed

Allowed oniy when:

DISPiay |:WINDow] : TRACe|1]2] :OPERation CURVeplot}SPECtrum | BARGraph and
DISPlay [[WINDow] : TRACe2 (FEED not "OFF” and
DiSPiay [:WiNDow] :TRACe2 1Y [:SCALe] :EQUal OFF
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DISPiay [:WINDow] :TRACe2 'Y [:SCALe] :BOTTom <nu>

Error:
Value out of range

Valid range of values:

< { DiSPlay [:WINDow] :TRACe2 1Y [:5SCALe] :TOP <nu>)

Error:
Command not allowed

Aliowed oniy when:

DISPlay {:WiNDow] : TRACe[1[2] : OPERation CURVeplot] SPECtrum | BARGraph and
DISPlay EWiNDow] (TRACe2 :FEED not "OFF" and

DISPlay [[WINDow] :TRACe2 1Y {:5CALe] :EQUal OFF and

DiSPlay [:WINDow] :TRACe2 1Y [SCALe] :AUTC OFF

DISPlay [:WINDow] :TRACe2 :¥ [:SCALe] :EQUal ON | OFF

Error:
Command not allowed

Adlowed oniy when:

DIiSPlay :WiNDow] : TRACe{1]2] :OPERation CURVeplot | SPECtrum | BARGraph and
DisPlay [WiNDow] : TRACe2 :FEED not "OFF”

DiSPlay [:WiNDow] :TRACe

2:Y [:SCAlLe] :RLEVel <ny>

Error:
{ommand not aliowed

Allowed only when:

DiSPlay [:WINDow] : TRACe2 :FEED not "OFF " and
DISPlay [:wWiNDow] :TRACe2 ;Y [;$CALe] (EQUal OFF

DISPlay [:WINDow] :TRACe

2 :Y [:5CALe] :RLEVel :MODE MAXimum | CURSor

Error;
Command not allowed

Aflowed enly when:

DiSPlay ! WINDow} : TRACe2 (£#EED not "OFF" and
DISPlay ' WiINDow] :TRACe2 : Y [:5CALe] :EQUa! COFF

DISPiay [:WINDow] : TRACe2 :Y :SPACing LiNear | LOGarithmic

Errar:
Parameter not allowed

Aflowed anly when:

LOGarithmic

DISPlay ['WINDow] :TRACe2 :Y [:3CALe} :UNIT notsettologunit (eg dB )

Erros:
Command not aligwed

Allowed only when:

Display [:WINDow] :TRACe!1[2] :OPERation CURVeplot | SPECtrum | BARGraph ang
DisPlay [WINDow] :TRACe2 :FEED not "OFF" and
DiSPlay [[WiNDow] :TRACe2 : ¥ {:5CALe} :EQUal OFF
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DisPlay [:WINDow] :TRACeZ 'Y [:5CALe] :TOP <nu>

Error:
Command not allowed

Allowed only when:

DisPiay [ WiNDow] (:TRACe!1{2] :OPERation CURVeplot | SPECtrum | BARGraph and
DISPlay [WINDow] :TRACe2 :FEED not “OFF"™ and

DiSPlay L WINDow! :TRACeZ : ¥ [:SCALe] ;EQUal OFF and

DiSPlay [ WINDow] - TRACe2 .Y [:SCALe) :AUTO OFF

DiSPlay [:WINDow] :TRACe2 1Y [:5CALe] :UNIT

Error:
Command not allowed

Allowed only when:

DisPlay EwiNDow] :TRACeZ2 :FEED not "OFF " and
DiSPlay 'WINDow] :TRACeZ : Y [:5CALe} :EQUal OFF

FORMat [:DATA] ASCii | REAL

HCOPY [:WINDow] :COPY :EXECute §TARt ] ABORt

HCOPy :DESTination PRINter | PLOTer | PCXFile, "name™ | HPGLEile, “name”

HCOPy [:WIKDow] JITEM ALL | GRATicule | TRACe

Error:
| Command not allowed

Aliowed aniy when:

HCOPy :DESTination PLOTter or HPGL file

HCOPy :PLADdress <n>

Error:
Command not allowed

Allowed only when:

HCOPy PLPORt IEC

HCOPy :PLPOrt 1EC| COM1 | COM2 | LPTY

Error;
Command not aliowed

Allowed only when:

HCOPy :DESTination PLOTter
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HCOPy :PRName “drivername”

Error:
Command not allowed

Allowed only when:

HCOPy 1DESTInation PRINter

INPut]] :AUDiobits <n>

Error:
Value out of Range

valid range of values

Range of values depends on
INPUt{112] :TYPE . and  INPutll :WORD ..
& INPut{1{2} :TYPE SERiai|MSERial
INPut{} :WORD tB:n=28
Li6:n=8to16
L24:n =8ta24

L32:n=8t028
& INPut{1|2] :TYPE PARallel|MPARailel: n=8tc28
INPUti 2] [ TYPE AESEDUSPDIfIOPTIcal: n= 16t 24
& INPUti12]:TYPE INTernal: n = 8to2B
Error:
Command not aliowed Allowad only when:
INSTrument 2[:SELect] DAB|D192|D768
INPut]] :8CLock RiSing{FALLing
Errar:
Command not aliowed Allowed only when:
INPut[1]2} | TYPE SERial|MSERial
INPut]] :BITOrder MSBFirst|L SBFirst
Error:
Command not allowed Allowed only when:
INPut{1]2] : TYPE SER:al{MSERial
INPut[] :FiLTer [;LPASs] :FREQuency <nu>
Error:
Value cut of Range Valid range of values:
<ny> = instrum. A22ang D4B:  2Hz{10Hz

tnstrum. D192 and D768: 10 Hz| 100z

Error:
Command not allowed

Allowed only when:

NSTrument2 [1SELect] A22
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iINPUt][1]2] :IMPedance RIOC|R600IR20K|USERdefinediRT10/R10K

Error:
Parameter not allowed

Allowed only when:

R3COIR600IR20K]
USERdefined

INPut{112] . TYPE BAlLanced

R110JR10¥

INPut[412] - TYPE AESEDu

Error
Comemand not allowed

Allowed only when:
INSTrument2 [:SELect] A22[A100/A300 and
INPUt{1]2]  TYPE BALanced
Qr
INSTrument 2{:5ELect] D48 and
INPLtE1|2) s TYPE AESbu

INPUt[1[2] :LOW FLOatIGROUNG

Error:
Comeand not allowed

Aillowed only when:

INPUt1|2] : TYPE UNBalanced

INPut]] :OSAMpling N1]N2|N&INBIN16

Error:
Parameter not allowed

Allowed only when:

Command not aliowed

N2|N4 INSTrument2 [:SELect] D132|D768
NEN1E INSTrument2 [:SELect} D768
Error:

Allowed only when:

INPut]] :SAMPle :FREQuency :MODE F32iF44[F48

INPut]] :SAMPIe :FREQuency:MODE F32|FA4IFASIVALUE

Error:
Command not allowed

Allowed only when:

INPUt]1]2) :TYPE PARallel|VPARallel|SERialiMS ERAIAESEBLISPDIf[OPTical
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INPutl] :SAMPle :FREQuenty <nu>

Error:
Value cut of Range

Vahd range of values:

<nu> forinstrum. D48 = 100 Hzto 48 kHz
D182 = 100 Mz 10 300 kH2
D768 = 100 Hzt0 1000 kHz

Error:
Commang not aliowead

Allowed only when:

INPutl] :SAMPle (FREQuency :MODE VALue

INPut[1]2] :SELect CHHCH2ICH1 And2|CH1Is2|{CH2Is1[BOTH

Error;
Param not allowed

Allowed only when;

CHIARG2JCH1s2{CH 2151
BOTH

INSTrument2 [:SELact] A22|A100lA300
INSTrument2 [:SELect] D48ID192

INPUt{1]2] : TYPE BALanced|UNBalanced|GEN 1|/GEN2[PARalelMPARallel/SERIaIMSERIalAESEbUSPDIfIOPTicalliNTern

Errar:
Parameter not ailowed

Allowed only when:

BALancedjUNBalanced|

GEN1GENZ INSTrument2 [:SELect] A22]A100/A4300

PARallet INSTrument2 [:SELect] DABID192ID768 and
INPut] :5ELect CH1 without High-speed option or
INPutl] :SELect CH2IBOTH with High-speed option

MPARailel INSTrument2 [:5ELect] DAB|D192

SERiai INSTrumentZ {:SELect] D4A8|D132]D768

MSERial INSTrument2 {: SELect] DA8|D192

AESEbLUSPOH|OPTICaI INSTrument2 {:SELect] DAB and AES option

iNTern INSTrument? [:SELect] DAB

INPutf] :WCLock RiSing|FALLing

Error:
Command not allowed

Allowed only when:

WPuti112] :TYPE PARatelfMPARallel}SERial
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INPut{} :WOFFSet <n>

Error:

Value out of Range Vahd range of values:
<n> =-16t0 16

Error:

Command not allowed

INPUt] 2} TYPE SERial|MSERial

INPutf] :WORD LE|L16/L24]L32

Error:
Command not allowed Allowed only when:

INPUt[1{2] ' TYPE SERIaliMSERial

INPUt[} :WSELect LOWIHIGH

Error:
Command not aliowed Allowed only when:

INPyt{1]2] 1 TYPE MPARalleliMSERial

INSTrument2 {;SELect] A22}A100|A300/DA8|D192|D768 eguivaient to
INSTrument2 [INSELect] <n>

Error:
Value out of Range Valhd range of values
<n> = 1106
1= A22
2= A100
3 = A300
4 =Dag
S = D192
6 = D7EB

INSTrument[1] [:SELect] A25(A110/D48[D192/D758

INSTrument[1] :NSEiect <n>

Error:
Vaiue out of Range T<=n<=5

MMEMory :CDIRectory “pathname”
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MMEMory :COPY “filenamel” “filename2™

MMEMory :DELete “filename”

MMEMory :LOAD (LIST ARBitrary, "filename”

grror
Param not aliowed

The (optional) drive-/path designation must refer to a valid drive {(A: or €:) and a valid directory;
the file must exist in the specified directory or in the working directory and be of the " ARB"-

type.

Error:
Command not allowed

SOUR:FUNC USER o
SOUR:FUNCRAND and SOUR:RAND:DOM FREQ and SOUR:RAND:SHAP ARB

MMEMory :LOAD :LIST DWELL, “filename”

Error:
Param not allowed

The {opticnal) drive-/path designation must refer t0 a valid drive {A: or C:} and a valid directory;
the file must exist in the specified directory or in the working directory and be of the ".DWL"-
type.

Error:
Cemmand not allowed

SOURIFUNC must be set to a sweepable function (SIN, BURS, SQRB, SQU, MDIS, DFD oder DiM)
and

a list sweep must be active (one of the commands SOUR:FREQ:MODE, SCUR:VOLT:MCDE,
SCURIONT:MODE or SQURIINT:MODE must be setto LIST1} and

a time-triggered generator sweep must be active (SOUR:SWE:MODE AUTG and
SQUR:ISWE:INEXT DWEL)

MMEMory :LOAD :LIST EQUalize, "filename”

Error:
Param not allowed

The {opticnal) drive-/path designation must refer to a valid drive {A: or (2} and a valid directory;
the file must exist in the specified directary or in the working directory and be of the " VEQ".
type.

Error:
Cammand not allpwed

SCUR:FUNCSIN

MMEMory :LOAD :LIST FREQuency, "filename™

Error:
Command not aliowed

Altowed only when:

SENSe[1] :FREQuency :MODe LIST and
SENSe[1] :LIST :MODE AUTO{MANual
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MMEMory :LOAD :LIST FREQuency, "filename™

Errorn
Param not aflowed

The {optional) drive-path designation must refer to a valid drive (A: or C:) and a vahd directory;
the file must exist in the specified directory or in the working directory and be of the " SPF™.
type

Error:
Command not allowed

SOURIFUNC must be set to a function allowing a frequency sweep (SIN, BURS, SQRB, SQU, MDIS
or DFD) and the frequency list sweep must be active (SOURFREQMODE LISTY or LIST2)

MMEMory :LOAD (LIST INTerval, "filename"

Error:
Param not aliowed

The (optional) drive-/path designation must refer to 2 valid drive (A: or C2) and a valid directory;
the file must exist in the specified directory or sn the working directory and be of the " SPt"-type.

Error:
Command not allowed

SOURFUNC must be set to a burst function (BURS or $QRB) and the interval list sweep must be
active (SOURINT:MODELISTT or LIST2)

MMEMory (LOAD :LIST LiMLower, "filename”

MMEMory :LOAD :LIST LiMUpper, “filename™

MMEMory :LOAD :LIST ONTime, "filename”

Error:
Param not aliowed

The (optional} drive-/path designation must refer to a valid drive (A: or C:) and a valid directory;
the file must exist in the specified directory or in the working directory and be of the " SPO"-
type.

Error:
{ommand not allowed

SOURIFUNC must be set to a burst function (BURS or SQRB) and the burst time list sweep must be
active (SOURONT: MODE L 15TY or LIST)

MMEMory (LOAD :LIST VOLTage, “filename™

Error;
Param not aliowed

The {opticnal) drive-/path designation must refer to a valid drive (A: or {:} and a valid directory;
the file must exist in the specified directory or in the working directory and be of the " Spv".

type.

Error:
Command not allowed

SOUR:FUNC must be set to a function allowing a feve! sweep (SIN, BURS, SQRB. SQU, MDiS, DFD
or DiM) and the level list sweep must be active (SOUR:VOLT:MODE LIST1 or LIST2)
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MMEMory: LOAD: LPGC ~filename”

Error:
Command not aflowed

Allowed only when:

SOURce: PROTocol: LCHanelstatus AES3 [CRC| RAW

MMEMory: LOAD: PAC "filename®

Errar:
Command not allowed

Allowed only when:

DISPtay: PROTocol: SELect LCHanelstatus | RCHanelstatus

MMEMory: LOAD: PAU “filename™

Error:
Command not allowed

Allowed only when:

DiSPlay: PROTocol: FORMat FILE

MMEMory: LOAD: PGU “filename™

Error:
Command not allpwed

Allowed only when:

SOURce: PROTocol: UMODe FILE

MMEMory: LOAD: RPGC "filename”

Errar:
Command not allowad

Allowed only when:

SCURce: PROTocol: RCHanelstatus AESI | CRCIRAW
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MMEMory :LOAD :5TATe <n, "filename”

Errorn;
Value out of Range

l<=ng=3

Error:
Param not aliowed

The {optional) drive-/ipath designation must refer to a valid drive (A: or C) and a valid directory;
the file must existin the specified directory or work:ng directory and be of the “ SCO" type,

MMEMory :LOAD :TRACe TRACe[1{2], “filename"

Error;
Command not attiowed

Allowed only when:

D1SPlay [:WINDow] :TRACe[1] :FEED "FiLE"

MMEMory:STORe: APPend:STATE ONJOFF”

Note that itis ignored with MMEM:STOR:LIST EQU "filename”

MMEMory:$TORe:FORMat BINJASCH

Note that itis ignored with MMEM:STOR:LUIST ERR” filename”

MMEMory :5TORe :LIST DWELL, ~filename"

grror:
Param not aliowed

The {optional) drive-7path designation must refer to a valid drive (A: or C:} and a valid directory;
the file must be of the " . DWL"-type.

Atime-triggered generator sweep must be active (SOUR: SWE:MODE AUTO and
SOUR:SWE:NEXT DWEL)

MMEMory :STORe :LISTEQ

Ualize, “filename™

Error;
Param not aliowed

The (optionai) drive-ipath designation must refer to a valid drive {A: or C:} and a valid directory;
the file must be of the “.VEQ" -type.

A generator tevel sweep across the frequency must be set and concluded {SOUR:FREQ:MCDE
SWE1),

The trace buffer selected under CALC:EQUIFEED {TRACY or TRACZ) must contain a voltage fist of
the same length as the sweep,

1030.7500.02

3.120 E-4




MMEMory :5TORe :LIST ERRors, "filename™

Ereor:
Param not allowed

The {optional} drive-ipath designation mustrefer to a valid drive (A: or €} and specify a valid
directory;

the file must have the type designat:on " .ERR™.

A sweep with iimst check must be set and executed completely {CALCLIMIUPPISTAT ON and/or
CALC:LIM:LOW:STAT ON); the respective limit curves must be defined (either by way of
CALCLIM: UPR/LOW: VALYe <n > or by reading the limit curve)

MMEMory :STORe (LISTLIS

T1, “filename”

Error;
Faram not allowed

The (optional) drive-/path designation must refer to a valid drive {A: or C:) and specify a valid
directory;

the file must have, according to the sweep parameter of the X-axis, one of the type designations
".SPF", ".SPV", ".SPO" or ".SPI".

The sweep the X-parameter of which matches the type designation must be set.

MMEMory :STORe :LISTLIS

T2, "filename™

Error:
Param not allowed

The {optional) drive-/path designation must refer to a valid drive (A: or C:) and specify a valid
directory;

the file must have, according to the sweep parameter of the Z-axis, one of the type designations
USER", M SRV, " SEO" or "SPIT

The two-dimensicnal sweep the Z-parameter of which matches the type designation must be set.

MMEMory :STORe :5TATe <n>, "filename”

Error:
Value out of Range

Error:
Param not allowed

{The {optional} drive-/path designation must refer to a valid drive {A: or C:) and specify a valid
directory;
the file must have the type designation " SCO™.

MMEMory :STORe :STATe :RONLyY ON|OFF

MMEMory :5TORe :TRACe

TRACe1, "filename"

Error:
Param not allowed

The (optional) drive-/path designation must refer to a valid drive {A: or C:} and specify a vaiid
directory;

the file must have the type designation ".TRC™.

Trace buffer #1 must contain measurement data of a sweep or FFT.
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MMEMory :STORe :TRALe TRACe2, “filename™

Errorn:
Param not allowed

The (optional) drive-/path designation must refer 10 a valid drive (A: or ¢} and specify a valid
directary;

the file must have the type designation " . TRC".

Trace buffer #2 must contain measurement data of a sweep or FFT.

QUTPut :AUDIobits <n>

Error;
Value out of Range

Valid range of values

Range of values depends on

OUTPut :TYPE _ and

OUTPut :WLENgth ..

-OUTPUt :TYPE SERial|MSERsa!

OUTPut :WLENgth L8:8
L16:8to 16
L24:8t024
L32:81028

-QUTPut TYPE PARallel|MPARallel: Bto 28

-QUTPut :TYPE AESEDUISPDIflOPTical: 161024

-QUTPUt (TYPE INTernal: 8t 28

Error:
Command not allowed

INST D4B{D192|D768

OUTPut :BCLock RISing|FALLIng

Errorn
Command not allowed

INST D4BID192|0768 and
OUTP:CONF SER|MSER

QUTPuUt :BCLock (FREQuency?

Error:
Command not aliowed

INST D48{D192|D768 and
GUTP:CONF SERJMSER

QUTPut :BITOrder MSBFirstiLSBFirst

Error:
Command not allowed

iNST DAB|D192iD768 and
OUTP:CONF SERIMSER

OUTPut :iMPedance R10/R30/R200/RE00|REIR151USERdefined

Error:
Param not allowed

$. Selected: R5eorR13:
OUTP:CONF UNBAL

2. Selected: RI0,R30, R200 or RE0D:
OUTP:CONF BAL|CTES

Error
Command not allowed

INST A25[At10
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QUTPut :LOW FLOat/GROund

Errar:
Cammand not allowed

INST A25)A110

OUTPut :0SAMpling N1iN2]

NAINBIN1E

Error:
Param not allowed

1. Selected: NBorNi&:
INST D768
2. Selected: N2orN4:
INST D192[D768

Error
Command not aliowed

INST D48|D192{D768 and
OUTP:CONF PARIMPARISERIMSER and
OUTPSAMP-MODE F32[F44]F48

QUTPut :SAMPle (FREQuen

cy <nau>

Error:
Value out of Range

Range of values depends on clock rate (5. 2.5.3)

Error;
Command not allowed

INST DA8|D192ID768 and
CUTS:CONF PAR|MPARISERIMSERIAES|SPDIOPT and
GUTP:SAMP; MODE EXT

QUTPut :SAMPle :MODE FI2{F44[F4B|EXTern|SYNChron

Error:
Param not allowed

1. Selected SYNC:
INST D48 and
QUTP:CONE AES{SPDIOPT and
AES/EBU-S/P DIF option must be fitted,

Error:
Command not allowed

INST D48ID192|D768 and
OUTP:CONF PARIMPARISERIMSER|AES|SPDIOPT

OUTPut :SELect CHI|CH2|CH2Is1{CH2Phase180|OFF

QUTPut :5i1GNak:LEVel <nu>

Error:
Vailue out of Range

QUTP:CONF AES: 20 mVto 5.1V
CGUTP:CONFSPD: 10 mVto 13V

Errar:
Command not allowed

INST D48 and
QUTP:CONF AESISPD and
AES|EBU-SPDIF aption must be fitted.
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OUTPut :TYPE BALanced|UNBalanced|PARalleliMPARaliel[SERialiMS ERiallAESebulSPDI|OPTicallCTEStINTern

Error:
Command not atlowed

1. Selected: BAL UNBor(TST:
INST A25(A110
2. Selected: SER:
INST D4BID192|D768
3. Selected: PAR:
INST D4BID 1592|0768 and
CUTP:SEL OFF|CHT
4. Selected: MSER or MIPAR:
INST DABID 182
5.  Selected: AES, SPCor OPT:
INST D48 and
AES/EBU-S/P DIF option must be fitted.
6 Selected INT
iNST D4R ang
OUTP:SEL OFFICH 1

DUTBUt :VALidity N1ANDZINTINZINONE

Error:
Command not aliowed

INST D4B and
CUTP:CONE AES|SPD]|OPT and
AES/EBU-S/P DIF option must be fitted.

OUTPut :WCLock RiSing{FALLing

Error:
Command not allowed

INST D48|D 1582|0768 and
OUTP:CONF PARISERIMPAR]

QUTPut :WLENgth LEIL16]L 2832

Error;
Commang not aliowed

INST DABID192|D768 and
GUTP:CONE SERIMSER

QUTPut :WOFFset <n>

Error:
Value out of Range

QUTP:WLENR < n < + QUTP.WLEN/2

Error;
Command not aliowed

INST D48{D192{D768 and
OUTP:CONF SERIMSER

QUTPut :WSELect LOW[HIGH

Error:
Command not allowed

INST DABID192|D768 and
OUTP:CONF MPARIMSER
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SENSe[1]: BWIDth [:RESoiution] :MODE PCT1[PCTI | TOCT[OCTI2|FIX
SENSel1}: BANDwidth [\RESclutian] : ...

Error:
Command not allowed

Allowed only when!

SENSe[1] :FUNCtion "RMSSelectiv”

SENSel1] :BWIDthl:RESolution] <nu>
SENSe[1] :BANDwidth[:RESclution] <nu>

Error:
Vaiue out of Range

Valid range of values:

Eor range of values, see 2.6.5.2 Bandwidth

Error;
Command not allowed

Allowed only when:

SENSe[1]:BANDwidth[:RESolution]: MODE FiX

SENSe[t] :DATA12?

Error:
Command not allowed

Allowed only when:

SENSe[1] :FUNCtion notsetto "COFF" or "FFT"

SENSe[1]:FiLTer<i> :AWEighting [:STATe] ON|OFF

Error:
Command not allowed

Allowed anly when:

SENSef 1] FUNClion "RMS|PEAK|QPEAK”

SENSel1] :FilTer<i> :CClRweight {:STATe] ON|OFF

Error
Value out of Range

Valid range of values:

<i> = 11t04

Error:
Command not aliowed

Allowed only when:

SENSel 1} :FUNCtion "RMS{PEAK|QPEAK™
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SENSe[t] :FilTer<i> :CCITt{:$TATe] ONIOFF

Errar:
Value out of Range

valid range of values:

<i> = 1104

Error:
Command not altowed

Allowed only when:

SENSelt] :FUNCtion "RMS|PEAKIQPEAK"

SENSel1] :FilTer<i> :CCiUnweight [:STATe) ON|OFF

Error
Value cut of Range

Valid range of vaiuves:

<i»> o= 1tod

Error:
Command not aliowed

Allowed only when:

SENSe[1] :FUNCtion "RMSIPEAKIQPEAK™

SENSe[1] :Filter<i> :CMESsage [:STATe] ON|OFF

Error:
Value outof Range

Valid range of values:

<i> = 1104

Error:
Command not allowed

Allowed only when:

SENSe[ 1] :FUNCtion "RMS|PEAK|QPEAK”

SENSe[1] :FiLter<i> :DCNoise [:STATe] ON|OFF

Error:
Value outof Range

Valid range of values:

<i»> = 1104

Error:
Command not aliowed

Aliowed only when:

SENSe[1] :FUNCtion "RMSIPEAKIQPEAI”
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S’

SENSe[1]:FliLTer<i> :DEMPhasis17 : STATe ON|OFF

Error:
Value out of Range

Valid range of values:

<> = 1tod

Error
Command not allowed

Allowed only when:

SENSe[1] (FUNCtion "RMSIPEAK|QPEAK”

SENSe[1] :Fitter<i> :DEMPhasis50 : STATe ONJOFF

£rror:
Value out of Range

Valid range of values:

<> =1toéd

Error:
Command not allowed

Allowed only when:

SENSe[1} :FUNCtion “"RMS[FPEAKIQPEAK"

SENSe[1] :FiLTer<i> :DEMPhasis7s : STATe ON|OFF

Error:
Value out of Range

Valid range of vaives:

<i» = 1to4d

Error:
Command not allowed

Aliowed only when:

SENSe{1] :FUNCtion "RMS|PEAK|GPEAK"

SENSef1] :FiLTer<i> :DEMPhasis5015 : STATe QN|OFF

Error:
Value out of Range

Valid range of values:

<i> w 1to 4

Error:
Command not allowed

Allowed onty when:

SENSe1} (FUNCtion "RMSIPEAKIQPEAK”
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SENSe[t] :FiLTer<i> :OFF

Error:
Valye out of Range

Valid range of vatues:

<i> = 1104

Erros:
Command not allowed

Aliowed only when:

SENSe[1] :FUNCtion "RMSIPEAKIQPEAK"

SENSe{1] :FiLTer<i> :UFiLter1 to :UFiLters [:5TATe] ON]OFE

Error:
Value out of Range

Valid range of values:

<i» o= ttoéd

Error;
Command not allowed

Allowed only when:

SENSel 1] 1EUNCtion "RMS|PEAKIQPEAK”

SENSe[1] :FiLTer<i> :URUMbIe }:STATe] ONJOFF

Erron:
Value out of Range

Valid range of values:

<> = 119

Error:
Command not aliowed

Allowed only when:

SENSe[1] :FUNCtion "RMS[PEAKIQPEAK”

SENSel1] :FilTer<i> :WRUMble [:5TATe] ON[OFF

Error:
Value out of Ranpe

Valid range of values:

<i> = 1109

Error:
Commeand not allowed

Allowed only when:

SENSe]1] :FUNCtion "RMS|PEAKIQPEAK"
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SENSe[1] :FREQuency {:FIXed|:CW] <nu>

Error:
Value out of Range

Valid range of values:

<nu> forinstrument
ANLG 22 kHz: 10Hz t0 21.74kHz
ANLG 1000 kHz:  T111H2 to 100 kHz
ANLG 300 kMz: 2133 Hz to 300 kM2

DiG 48 kMz: Lower limit to max. measurement frequency
DG 192 kHz: Lower imit to max. measurement frequency
DG 768 kHz: Lower limit to max. measurement freguency

Lower limit = sample frq/4800
Int. sample freq. = Sampl Frg. Oversamp
Max. measurement frequency = sample freq . 29/64

Error:
Unit not allowed

Allowed:

HzlkHz

Errar:
{ommand not aliowed

Allowed only when:

SENSe[1] :FREQuency :MODe CWEIXed

SENSe[1] :FREQuency :LIMit:LOWer <nu>

Error:
Valye cutof Range

Valid range of values:

<nu>
Error:
Unit not allowed Allowed:
MzikHz

Error:
Command not allowed

Allowed only when:

SENSe{t] | FUNCtion "THDNsndr"
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SENSel1] :FREQuency :LIMit:UPPer <nu>

Error:
Vaiue cut of Range

Valid range of values:

<fu>
Error:
Unit not aliowed Allowed:
HzlkHz

Error:
Command not allowed

Aliowed oniy when:

SENSe[1) :FUNCtion "THDNsndr”

SENSe[1] :FREQuency :MODe CWIFiXed!SWEep|LISTISOURce|CH1|CH2MULTisine

Error:
Parameter mot aliowed

Allowed only when:

Command not aliowed

SWEeplLIST TRiGger: SOURce iMMediate and
SOURce:FREQuency :MODE CWFiXed (no generator sweep)
SOURce SENSe{1] :FUNCtion “RMSSelectiv” and
SOURce: FUNCtion [:SHAPe] SiNusoid|BURSYSQUerelS2PULse
or
SENSe[1] :FUNCtion “"DIM” and
SOURce:FUNCtion[:SHAPe] DiM
cH INPUti1]2] :SELect CHCH 1 And2|CH11s2|CH 215 {BOTH
CH2 INPut] 2] :SELect CHHCH1And2|CH1 lsZ[CHZIsHBGTH
MULTisine TRIGger:SOURce IMMediate and
SOURce:FREQuency :MODE CW|FiXed (no generator sweep)
Error:

Allowed only when:

SENSel1] :FUNCtion "RMSSelectiviDim”

SENSe[t] :FREQuency :SQRSin DIMAIDIME

Error:
Parameter not aliowed

Allowed only when:

DIVIAIDIVE

SENSe{1]:FREQuency:MODE CWiFIXed

Error:
Command not allowed

Aliowed only when:

SENSel1] :FUNCticn "DIM"
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SENSe{1] :FREQuency :5TARt <nu>
SENSe]1] :FREQuency :STOP <nu>

Error:
Value out of Range

Valid range of values:

<nu> forinstrument
ANLG 22 kH1: 10 Hz t0 21 75kHz
ANLG 100 kHz: 7111 Hz to 100 kHz
ANLG 300 kHz: 213.3 Mz to 300 kHz
DIG 48 kHz: Lower [imit to max. measurement frequency
DIG 192 k#z: Lower imitto max. measurement frequency
DG 768 k#z Lower imit to max. measurement frequency
Lower limit = sample freq/4800
Int.sample freg. = Sampl Freq . Oversamp
Max. measurement freq. = sample freq . 2964
Error:
Unrt not allowed Allowed:
Hzjkkz

Errpr:
Command not aliowed

Allowed only when:

SENSe[1] :FREQuency :MODe SWEep and
SENSe{1] :SWEep :MODE AUTC{MANual

SENSe[1] :FUNCtion "DCIDFDIDIMIFFTIPEAK|QPEak|RMSRMS SelectivIMDISt{THD|THDNsndr{WAF|POLarity|OFF*

Error:
Parameter not allowed

Allowed only when!

De

DI
PEAKIQPEAK
WAE

iNSTrument2 [:SELect] A22|4100|A300
iINSTrument2 [:SELect] A22|048
INSTrument2 [:SELect] A22|D48
INSTrument2 [:SELect] AZ2|D48

SENSe[1} :FUNCtion :DiSTortion <n>

Error:
Parameter not allowed

Allowed enly when:

<n> = Decimal equivalent of bit combination used for harmonics, see *)

Error:
Command not allowed

Allowed only when:

SENSe{ 1} :FUNCtion "THD"

*)
d15 | d14 | d13 | d12 | d1t | G100 | d9 a8 d7 a6 ds da d3 d2 di dd
- - - - - - - - dig | i | di7 | di6 | &5 | dig | di3 | di2 | Harmonics
X X X X X X X X 61 01 [+74] 6/1 on 0n [s13] on
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SENSe[1] :FUNCtion :MMODe D2|D3

Error
Command not aifowed

Allowed only when:

SENSe[1] :FUNCuon "DED"

SENSe[1] :FUNCtion :MMODe THDH|SNDRatio|NOISe|D2|D3{SELectdi|DALLIDODDIDEVen|PPEak|NPEakIPTOPeakiPABS olut

Error:
Parameter not allowed

Allowed only when:

THONISNDratio]NCISe
D213

SELectdi| DALY
DODDIDEVen
PPEakINPEak|PTOPeak]
PABSOlut

SENSe[1] :FUNCtion "THDNsndr”
SENSe|1] :FUNCticn "DFD"
SENSe[1} :FUNCtion "THD"

SENSe{1] :FUNCticn "PEAK"”

Error:
Command not aliowed

Aliowed only when:

SENSe[1] :FUNCtion “DFDIPEAK|THD|{THDNsndr"

SENSe[1]:FUNCtion:SETTling:COUNt <n>

Error:
Value out of Range

Valid range of vaiues:

EXPonential{FLAT, 2106
AVERage: 2tc 100

Error:
Command not allowed

Allowed only when:

SENSel1]:FUNCtion:SETTling: MODE EXPonential | FLAT | AVERage

SENSe[1]:FUNCtion:SETTling:MODE OFF [ EXPonential | FLAT | AVERage

Error:
Command not allowed

Allowed only when:

SENSe]1]: EUNCtion "RMSIRMSSelectivlPEAK|QPEak{DCITHDITHDNsnd rDEDIDIMIMDIS TIW AR
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SENSe[1]:FUNCtion:SETTling:RESolution <nu>

Error:

Value out of Range

Valid range of values:

Analog instruments:

SENSe|1}: FUNCtion "RMSIRMSSelectiviPEAKIGPEaK|DC":

Digital instruments:

SENSe[1}: FUNCtion "RMSIRMSSelectiviPEAK|QPEaL|DC";

Together:

SENSe[1h FUNCtion "THDNsndr"; MMODe SNDRatio:
SENSe[1] FUNCtion "THONsndr ", MMODe NDISa:
SENSe{1}: FUNCtion "THD|DFDIDIMIMDISTIWAF ":

0pVio 10V
MinFS ta 0.5 FS
20t0 120 48

00001 % 1010 %
GO001 %1010 %

Error:
Unit not altowed

aliowed

Analog instruments:

SENSe[1]: FUNCtior "RMSIRMSSelectiviPEAKIGPEaK|DC"

Digitat instruments:
SENSe[1]: FUNCtion "RMSIRMSSelectiviPEAK|QPEaK]DC”
Together: '
SENSe{1]; FUNCtion "THDNsndr"; MMODe SNDRatio:
SENSe[1}: FUNCtion "THDNsndr"; MMODe NOISe:
SENSel1}: FUNCtion "THDDFDIDIMIMDISTIWAF":

V|dBY | dBu | W|dBm
: FSIPCTFS (%FS) | dBFS

dB

PCT (%) ]dB
PCT (%) |dB

Error:
Command not allowed

Aliowed only when:

SENSe[1HFUNCtion:SETTiing: MODE EXPunential | FLAT | AVERage

Minks; 201 * audio bits) but notsmailler than 1 pfs

SENSe{1]:FUNCtion:SETTiing: TOLerance <nu>

Error:
Vaiue out of Range

Valid range of values:

0.001 %0 i10%

Error:
Unit not aliowed

Allowed

PCT (%) | dB
Exception:
inSINAD measurement, only dB allowed

{SENSei 1] FUNCtion "THDNsndr” and SENSe[1}: FUNCtion: MMODe SNDRatio)

in Wow/Flutter measurement, only PCT {%) allowed
(SENSe{1]: FUNCtion "WAF")

Error:
Command not allowed

Allowed only when:

SENSel1]:FUNCtion: SETTling:MODE EXPonential] FLAT

| AVERage
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SENSe[1]:FUNCtion:SETTiing: TOUT <nu>

Error;
Value out of Range Vahd range of values:
0001010
Error:
unit not allowed Allowed
H
Error:
Command not aliowed Allowed only when:
SENSe[1]:FUNCtion:SETTling: MODE EXPonential  FLAT | AVERage

SENSe[1] :FUNCtion :SNSequence ONJOFF

Error:
Command not aliowed Aliowed only when:;

SENSe[1] :FUNCtion "RMS|PEAKIQPEAK"

SENSe[t] :FUNCtion :STANdard NAB|JIS[DINied/SI05|SH10

Error:
Command not aliowed Allowed only when:

SENSel1] :FUNCtion "WAF"™

SENSe[t] :FUNCtion (WEiGhting ON[OFF

Error;

Command not allowed Allowed only when:

SENSe[1} :FUNCtion "WAF"

SENSel1] :LIST :MODE AUTO|MANua]

Error:
Command not allowed Aliowed only when:

SENSe[ 1} :FUNCtion "RMSSelectiv™ and
SENSe[1} :FREGQuency :MODe LIST

SENSe[1] :LIST :FREQuency :POINts?

SENSe{1] :LIST :FREQuency <n> {,<n>}
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SENSe[1] :LIST :MODE AUTO/MANual

Errar:
Command not aliowed Allowed only when:

SENSel1] FREQuency :MODe LIST

SENSe[1] :NOTCh [:5TATe] OFFIDBOIDE12|DEI0

Error:
Command not allowed Allowed only when:

SENSe[1}:FUNCtion “RMS|FFT” and

INSTrument2 [:SELect] A22{A100lA300
or

SENSe|1]: FUNCtion "QPEak” and

INSTrument2 [:SELect] A22

SENSe[1] :NOTCh FREQuency (FiXed <nu>

Erron
Value sut of Range Valid range of values:
<nu> = 10 Hz to 110 kHz
arror;
Unitnot allowed Allowed:
HzlkHz
Errar:
Command not allowed Allowed only when:
SENSe[17 :NOTCh FREQuency :MODE FiXed
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SENSe!1] :NOTCh FREQuency :MODE AUTO|FIXed!SOURce

Error:
Parameter not allowed

Altlowed only when:

SQURce

SQURce: FUNCtion|:SHAPe} SiNusoid[BURSHSQUare|S2PUIse

Error:
Comemand not atlowed

Aliowed only when:

SENSe[11:NOTCh [:STATel ON

SENSe[] :POWer :REFerence :RESistance <nu>

Error:
Value out of Range

Valid range of values:

<nu> = Tmi to 100kQ

Error:
unit act allowed

Allowed only when:

OhmikOhm

Error:
Command not allowed

Allowed:

INSTrument2 :SELect] A22{A100/4300

SENSe[1]: SMOothing: APERture N1 | N2 [ N4 | NE|N16 |N32

Error:
Command not allowed

Allowed only when:

SENSe[1]:FUNCtion "WAVefarm™

SENSe{1} :5WEep :MODE AUTOMANua!

Error:
Command not allowed

Allowed only when:

SENSel1] :FREQuenty :MODe SWEep
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SENSe[1] :SWEep :POINts <n>

Error:
Value out of Range

Valid range of values:

<n> =2 to 1024

Error:
Command not allowed

Allowed only when:

SENSe{1] :FREQuency :MODe SWEep and
SENSe{1]:SWEep :MODE AUTOIMANua) and
SENSe!1] :SWEep :SPACing LiNear{LOGarithmic

SENSe[1] :SWEep :3PACing LiNear|LOGarithmic

Error:
Command not allowed

Allowed only when:

SENSef1] :FREQuency :MODe SWEep and
SENSe!1] :SWEep :MODE AUTOIMANuUaI

SENSe[1] :SWEep :STEP <n>

Erron
Value out of Range

Valid range of values:

<A The step size must be selected such that a maximum of 1023 single steps
{= 1024 sweep points) result. It must not be higher than the absolute
difference between SENSe[1}:FREQuency ;STOP <n> and
SENSe{1] :FREQuency :STARt <n>

Error:
Unit not allowed

Allowed:

for SENSe(1} :SWEep :SPACIng LiNear: HzlkHz
SENSe}1] :SWEep :3PACing LOGarithmic: no unit as itis a multiplier.

Error:
Command not allowed

Aflowed only when:

SENSe|1} (FREQuency :MODe SWEep and
SENSe[1}:SWEep :MODE AUTO|MANual and
SENSe[1}:SWEep :SPACIng LINeariLOGarthmic
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SENSe[1}:TRIGger:SETTling: COUNt <n>

Error:
Value out of Range

Valid range of vaiues:

EXPonential [FLAT: 2to6
AVERage: 210 100

Error:
Command not aliowed

Allpwed only when:

SENSe{1]:TRIGger:SETTling: MODE EXPonential | FLAT | AVERage

SENSe{1]:TRIGger:SETTling

:MODE OFF | EXPonential | FLAT | AVERage

Error:
Command not sliowed

Alowed only when:

TRiGger:SOURce CHiFreq | CH2Freq i CHiLevel | CH2Leve!

SENSe{1}: TRIGger:SETTling:

RESolution <nu>

grror:
Value outof Range

Vaiid range of values:

Analog instruments:

TRiIGger:SOURce CH1Freq | CH2Freq: 100 pHz to 10 Mz
TRIGger:30URce CHilevel i CHZLlevel: 10V to 10V
Digital instruments:

TRiGger:SOURce CH1Freq | CH2Freq: 100 pH2 to 10 Mz
TRiGger:SOURce CHileve! | CH2Level: MinFS to0.1FS

Error:
Unit not allowed

Allowed

Analog instruments:

TRIGger:SOURce CH1Freq | CH2Freq: Hz

TRIGger:SOURce CH1level | CH2ievel: V]daV]dBu{WwidBm
Digitalinstruments:

TRIGger:SOURce CH1Freq | CH2Freq: Hz

TRIGger:SOURce CHilevel | CH2Level: FS|PCTFS (%FS) | dBFS

Error:
Command not allowed

Aliowed only when:

SENSe[1]: TRIGger:SETTling:MODE £XPonential | FLAT | AVERage

MinFs; 201 *aUdioDItS) 4 ot emaller than 1 pFS
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SENSe[1]:TRIGger:SETTling: TOkerance <nu>

Error
Value outof Range

Valid range of values:

0.001% tc 10 %

Errgr;
Unit not aliowed

Allowed

TRIGger:SOURce CHIFreq | CH2Freq: PCT (%)
TRiIGger:SOURce CHiLeve! | CHZLavel: PCT (%) [d8

Error:
Command not allowed

Aliowed only when:

SENSel 11 TRIGQer SETThng: MODE £XPonential | FLAT | AVERage

SENSe[1} :UFiLter<i> :ATTenuation <nu>

Error:
Value outof Range

Valid range of values:

<ip>=1t09
<nu> = 31012048

Error:
Unit not allowed

Aliowed:

d8

Errar:
Command not allowed

SENSe tFiLTer <i> :LPASS|HPASSBPASS|ESTODINOTChITOCTavelOCTave [:STATe] ON

SENSe{1] :UFiLter<i> :BPASs[:STATe] ON|OFF

Error:
Value out of Range

Valid range of values:

<i> =11t09

SENSel1} :UFiLter<i> BSTOp[:STATe] ON|OFF

Error:
Valye gutofRange

Valid range of vaiues:

<i> =1ta9

“Hower limit for the instruments

A2z 24 Hz
A0 179 Hz
A300: 512 Hz

D48, 0192, 0768: Sample Freg*Oversamp/2000 (see 2.6.3)

1030.7500.02

3.139

€4



SENSe[1] :UFlLter<i> :CENTer <nu>

Error:
Value out of Range

Valid range of values:

<i» = 1109
<nu> =lower limit™ to measurement range limits, see 2.6 1

Error
Unit not aliowed

Allowed:

HzlkHz

Error:
Command not allowed

Allowed anly when:

SENSe (UFILTer <> (NOTCH|TOCTavelOCTave {:5TATe ] ON

SENSelt] :UFILter<i> :DELay <nu>

Error
Value out of Range

Valid range of values

<i» = 11t0%
Znu> =0tots

Error:
Ursit not atiowed

Altowed:

us{ = psiimsis

Error:
Command not allowed

Allowed only when:

SENSe (UFILTer<i> (FILE {:STATe] ON

SENSe[1] :UFiLter<i> :FILE "filename®

Error:
Value out of Range

Valid range of vaiues:

<iz = 1t09

Error:
Command not allowed

Allowed only when:

SENSe :UFILTer<i> :FILE [STATe] ON

SENSe[1] :UFiLter<i> :FILE {:STATe] ON|CFF

Error;
Value out of Range

Valid range of values:

<i> = 1t09
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SEMSe[1] :UFiLter <i> :HPASs{:STATe] ONIOFF

Error; ‘
Value out of Range

Valid range of values:

<> = 1109

SENSe[1] :UFiLter<i> :LPASs[:$TATa] ON|OFF

Error:
Valua out of Range

Valid range of values:

<> o= 1109

SENSe{1] :UFiLter<i> :NOTCh [:STATe] ON[OFF

Error:
Vaiue out of Range

Valid range of vaiues;

<> = 1t09

SENSe{1] :UFILter<i> :0CTave [:STATe] ON|OFF

Error:
Value out of Range

Valid range of values:

<> =119

1030.7500.02

3.141

E-4



SENSe[1] :UFILter<i> :PASSH (LOWer <nu>

Error
Value out of Range Valid range of vaiues:
<i{> = 1to9
<nu> = lower limit7) to measurement range limits, see 2.6.1
Error:
Unit not aliowed Atlowed:
HzikHz
Error:
Command not aliowed Allowed only when:
SENSe (UFilTer<i> :BPASs|BSTOR [:STATe] ON

SENSe[1] :UFilter <i> :PASSh :UPPer <nu>

Error:
Valug out of Range Valid range of values
<im = 1109
<nu> = lower limit ™ to measurementrange limits, see 2.6.1
Error:
Unit not allowed Allowed:
Hzik#z
Error:
Command not allowed Allowed only when:

SENSe :UFILTer<i> :BPASSIBSTOR [:$TATe] ON

"JLL = Ltower limit for the instruments

A22: 24z
A100: 179 Hz
A300: S512Hz

D4&8, D192, D768: Sample Freg * Oversamp/2000 (see 2.6.3)
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SENSe{1] :UFiLter<i> :PASSb <nu>

Error:
Value cut of Range

Valid range of values

<i» =1t09
<pu> = lower limit”) to measurementrange limits, see 2.6.1

Error:
Unit not aliowed

Allowed:

HzlkHz

Error;
Command not aliowed

Aliowed only when:

SENSe :UFILTer<i> (LPASS|HPASs [:STATe] ON

SENSeli]:UFiLter<i> :STOPD:?

Error:
Value cut of Range

Valid range of values:

<i> = 1t09

Error:
Command not allowed

Atlowed only when:

SENSe :FilTer<i> :LPASsIHPASS:STAT2ION

SENSe{1] :UFlLter<i> :STOPH:LOWer?

Error:
Vatue out of Range

Valid range of values:

<i> =119

Error:
Command not allowed

Allowed only when:

SENSe :UFILTer<i> :BPASs|BSTOR[:STATe]ON

SENSe[t] :UFiLter <i> :STOPh:UPPer?

Error:
Value out of Range

Valid range of vaiues:

<i> = 1109

Errar:
Command not allowed

Aliowed oniy whan:

SENSe [UFILTer<i> 1BPASS|BSTODLSTATRION
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SENSe{1] :UFiLter<i> :TOCTave[:STATe]ON|OFF

Error:
Value outof Range

Valid range of values:

<iz = 1109

SENSel1] :UFiLter<i> :WIDTh <nu>

Ereor:
Value outof Range

Valid range of values

<> =1t09
<nu> = lower imit *} to measurementrange hmit, see 2.6.1

Error:
Unit not allowed

Allowed only when:

HzlkHz

Error:
Commmand not aliopwed

Allowed only when:

SENSe (UFILTer<i> (NOTCh|TOCTave|OCTave [[STATe] ON

SENSel1]2} [:POWer] (UNIT[112] DEMIW

Error:
Parameter notaliowed

Aliowed only when:

The units allowed for the respective instruments and functions are given in Section 2.4, Units.

Error:
Command not allowed

Allowed only when:

INSTrument2 [:SELect] AZ2{A100|A300

SENSe[1]2] :UNIT{1]2] DPCTVIDVIVVRIPCTVVRIDPCTWIDWIP/PRIPCTP/PRIDERIPCTFSIDBFS|DPCTIPCTIDS

Error:
Parameter not allowed

Allowed only when:

The units aliowed for the respective instruments and functions are given in Section 2.4, Units,
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SENSe[t] :UNIT]] PCTIDB

Error:
Parameter not allowed

Allowed anly when:

Command not allowed

PCT SENSe] 1] (FUNCtion "THDIMDISHDIMIDFDIWAF"
o] SENSe!1] :FUNCtion " THD{THDNsndr|[MDISt{DIMIDFD"
Error:

Allowed only when:

SENSe[1] :FUNCtion "THD{THONsngr|MDISt|DIM|DFD|IWAF™

SENSe[1] [:VOLTage[POWer] :REFerence :MODE [CH1store|CH2store|STORe|{VALue

Error;
Parameter not allowed

Allowed only when:

Command not aliowed

CH1storejCH2store INPutf] :SELect CH1ANd2|{CH1Is2ICH2I81|CHBGTH
STORE INPutf] |SELect CHTICH2
Error:

Allowed only when:

SENSe[1] :FUNCtion "RMSIRMSSelectiv|PEAK|QPEaKIDC”

SENSe[1]{:VOLTage|POWer] :REFerence <nu>

Error:
Value out of Range

Valid range of values:

<nu> =1pV tp 1000V forthe anaiog instruments and fungtions
RMSIRMSSelectivlPEAK|QPEAK
= -1080 V to 1000 Vior the analog instrument A22 and the function DC
= 00t L.OFS:  forthe digital instruments and functions
RMS|RMSSelectiviPEAKIQPEAK
Error:
Unit not allowed Allowed:
Analog: VimViuv{ = pV)idBV|dBupwimWluw( = yWiidBm
Digital: ESIPCTFSIdBFS

Error:
Command not allowed

Allowed only when:

SENSel1] :VOLTage|POWer] :REFerence :MODE VALue

SENSe[1/2] [:VOLTage] :UNIT[1]2] VIDBV|DBU|FSIHEX

Errar:
Parameter not allowed

Allowed only when:

The units allowed for the respective instruments and functions are given in Section 2.4, Units.
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SENSef1] :WOLYage :APERture <nu>

Error;
Vaiue put of Range

valid range of values:

<nu> = 1msto10s

trror:
Unit not aliowed

Allowed:

us( = pslimsls

Error:
Command not aliowed

Allowed only when:

SENSe[1] :VDLTage (APERture:MODE VALue

SENSe[1] :VOLTage :APERture :MODE AFASTIAUTOSFASHFAST|SLOW/VALUe

Error:
Parameter not allowed

Allowed only when:

Command not allowed

AFAST SENSe!1} :FUNCtion "RMS|IRMSSelectiv”
AUTO SENSel1] :FUNCtion “"RMS[RMSSelectiv”
SEAST SENSe|1] :FUNCtion "RMS[RMSSelectiv®
FAST SENSe[1] :FUNCtion "RMS|RMSSelectiviDC”
SLOW SENSe[1] FUNCtion "RMSIRMSSelectiv®
Error:

Aliowed only when:

SENSe[1] :FUNCtion "RMS|RMSSelectiv|DC™

SENSe[1] :VOLTage :FUNDzmental <nu>

Error:
Value out of Range

Valid range of values:

<nu> =  Therange of values depends on the function selected
SENSe[1}:FUNCtion "THD":

<ny> <nyu>

ANLG 22 kHz: 10 kHz: 10 Hz 10 21.75 kHz 23.438Hz1621.75 kH2

ANLG 100 kHz: 100 Hz 1o 100 kMz 166.67 Hz to 100 kHz

ANLG 300 kHz: 250 Hz to 300 kHz 500 Hz to 300 kHz

DiG 48 kHz: 10 Hz to max. meas. freq. iower limit Hz to max. meas. freq.
DIG 192 kHz: 100 Hz to max. meas. freq. iower limit Mz to max. meas. freq.
DIG 768 kHz: 1000 Hz to max. meas. freq. iower limt Hz to max. meas. freq.

Lower limit =5Sample freq/2048
tnt.sample frequency = Sampl¥rg. Oversamp
Max, meas. freq. = sample freguency . 29/64

SENSe[1]:FUNCtion " THDNsndr”:

Error:
Unit not allowed

Allowed:

HzlkHz

Error:
Command not aliowed

Allowed only when:

SENSe[1]:VOLTage :FUNDamental VALue
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SENSel1] :vOLTage :FUNDamental :MODE AUTO|SOURce|VALue

Error:
Paramaeter not allowed Allowed only when:
SOURce SOURce :FUNCtion |:SHAPe] SiNusoid{BURStSQUarelS7PUIse
Error:
Command not allowed Allowed only when:
SENSe[1] :FUNCtion "THDI{THDNsngr"

SENSe[1] :VOLTage :INTVtime :MODE SFAStFASTISLOW|VALua

Error:
Command not aliowed Aliowed only when:

SENSe[1]:FUNCtion "PEAKIQPEAK”

SENSe[1] :VOLTage :INTVtime <nu>

Error:
Value out of Range Valig range of values:
<nu> = imsto 10s
Error:
Unit not aliowed Allowed:
us{ = ps)|msls
Error:
Command not allowed Allowed only when:
SENSe[1] :VOLTage :INTVtime VALye

SENSel] :VOLTage :RANGe{1]2] :ALITO ON|OFF

Error:
Command not allowed Allowed only when:

INPut{1]2] : TYPE BALanced{UNSalanced!GENTIGEN?
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SENSe[} :VOLTage :RANGe[1/2] :LOWer <nu>

Error:
Value out of Range

Valid range of values:

<nu> The range values must match the values given in the "Ranges” tabie
(see 2.6.2)

Error;
Unit not aliowed

Allowed:

mVjV

Error:
Command not allowed

Allowed only when:

INPUt{1]2] :TYPE BAlanced|UNBalarnced]|GEN HGEN2

SENSef} :VOLTage :RANGe[112] [:UPPer] <nu>

Error:
Value cut of Range

valid range of values:

< nu> The range vaiues must match the values given in the "Ranges” table
(see 2.6.2).

Error:
unit not allowed

Allowed:

mv[v

Error:
Command not allowed

Adtowed only when:

INPut]12) [ TYPE BALanced|uNBalancedi{GENT|GEN2

SENSe[1] :WAVeform:DURation <nu>

Error:
Value cut of Range

Valid range of values:

The upper range fimit depends on
SENSe: SMOothing: APERture N1 INZ INAINB|N16|N32:
interpol = 1/2|4/8]18|32

7424
max. Trace Len =

Abtastfrequenz » Interpol

Range of values = 1.0 pstomax. Trace Len

Error:
Unit not allowed

Allowed:

simsfus

Error;
Command not allowed

Allowed only whemn:

SENSe{1}:FUNCtion "WaVefarm™
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SENSe2 :DATAL2?

Error:
Command not aliowed

Allowed only when:

SENSe2 (FUNCtion "PEAKvoitage”

SENSe2 [:POWer] :UNITII2] DBMW

Error:
Parameter not allowed

Allowed only when:

The units suitable far the respective instruments and functions are givenin
Section 2.4, Units

Erroe:
Command not ailowed

Allowed only when:

SENSe2 (FUNCtion "PEAKvoltage”

SENSe2 :UNIT[1[2] DPCTVIDVIVVRIPCTVVRIDPCTWIDWIP/PRIPCTB/PRIDBRIPCTFSDBESIDPCT

Error:
Parameter not allowed

Allowed only when:

The units suitable for the respective sinstruments and functions are given in
Section 2.4, Units.

Error;
Command not allowed

Allowed only when:

SENSe2 :FUNCtion "PEAKvoltage”

SENSe2 [:VOLTage] :UNIT[1[2] VIDBWVIDBUIFSIHEX

Error:
Parameter not allowed

Aliowed anly when:

The units suitable for the respective instruments and functions are given in
Section 2.4, Units.

Error:
Command not allowed

allowed only when:

SENSe2 :FUNCtion "PEAKvoltage”
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SENSe2 :VOLTage :REFerence :MODE |CH1Store[CH25tore|STORe [V ALLe

Error:
Parameter not allowed

Aliowed only when:

CHstorelCH2store
STORE

INPutf] :SELect CHIAND2{CHTISZ{CHZIsTICHBOTH
INPut{] -SELect CHCH2

Error:
Command not atlowed

Allowed only when;

SENSe2 :FUNCtion "PEAKvoltage”

SENSe2 :VOLTage :REFerence <nu>

Error:
Value out of Range

Valid range of values:

<nu> for A22[AT00/A300 = 1pVio 1000V

D48ID192|D768 =00to10FS
Error:
Unit not aliowed Allowed:
Analog: VImV[uv{ = pV)dBY|dBUWmWIuW{ = pwW)|dBm
Bigital; FSIPCTFSIBFS

Error:
Command not altowed

Allowed only when:

SENSe2 :VOLTage :REFerence :MODE VALue

SENSe3 :DATA1[2?

Error:
Command not aliowed

Allowed only when:

SENSed (FUNCtion "FREQ" or "FQPHase"

SENSe3 :FREQuency :APERture <nu>

Error:
Value out of Range

Valid range of values:

<nu> = 1mstec19s

Error:
Unit not aliowed

Allowed:

us( = us)msjs

Error:
Commandg not allowed

Allowed only when:

SENSe3 :FREQuency :APERture :MODE VALue
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SENSe3 :FREQuency :APERture :MODE SFASIFAST{SLOW|VALue

Error:
Command not allowed Allowed only when:

SENSed :FUNCtion "FREQuency|FQPHase”

SENSe3 :FREQuency :REFerence <nu>>

Error:

Value outof Range Valid range of values:
<nu> = 1 mHzto 1 MHz

Error; )

Unit not allowed Allowed:
HajkHz

Error:

Command not allowed Allowed only when:

SENSe3 (FREQuency :REFerence :MODE VALue

SEMSe3 :FREQuency :REFerence :MODE CHistorelCH2store|STOReMALue

Error:
Farameter notallowed Allowed only when:
CH1storelCH2store INPUt[] (SELect CHI1ANRICH11s2[CH2151|CHBOTH and
SENSe3 :FUNCtion "FREQuency”
STORE INPut]] :SELect CH1ARGZICH 1152|CH2ISTICHROTH and
SENSe3 (FUNCtion "FQPHase|FQPOlarty"”
ar
INPut]] :SELect CHY|CH2 and
SENSe3 :FUNCtion "FREQuency™
Error:
Command not atlowed Allowed onty when:

SENSel :FUNCtion "FREQuency|[FQPHase|FQPQlarity”

1030.7500.02 3.151

E-4



SENSe:FREQuency : SETTling: COUNt <n >

Error:
Value out of Range

Vahd range of vaiuves:

EXPonential {FLAT: 2to6
AVERage: 210100

Errar:
Command not alowed

Aflowed only when:

SENSed:FREQuency:SETTIing:MODE EXPonential | FLAT [ AVERage

SENSe3:FREQuency:SETTling:MODE OFF | EXPonential { FLAT| AVERage

Error:
Command not ailowed

Allowed only when:

SENSe3:FUNCtion FREQuency or
SENSe3 FUNCtion FQPHase

SENSe3:FREQuency:SETTling:RESolution <nu>

Error;
Value out of Range

Valid range of vatues:

100 pHzto 10 Mz

Error:
Unit net allpwed

Allowed

Hz

Errgr:
Commang not allowed

Allowed onlywhen:

SENSe3:FREQuency:SETTling: MODE EXPonential | FLAT | AVERage

SENSe3:FREQuency:SETTiing: TOlLerance <nu>

Error:
Value out of Range

Valid range of vaiues:

CO01 % toi0%

Error:
Unit not allowed

Allowed only when:

PCT {%)

Error:
Command not allowed

Allowed only when:

SENSed:FREQuency:SETTiing: MODE EXPonential | FLAT | AVERage
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SEMSed:FREQuency:SETTling:TOUT <nu>

Erear:
Valye outof Range

Vaid range of values:

000110105

Error;
Unit not allowed

Allowed

Error:
Command not allowed

Allowed onty when:

SENSed:FREQuency:SETTIing:MODE EXPonential | FLAT|AVERage

SENSel :FREQuency :UNIT]

1{2] HZIDHZ|DPCTHZ|TOCTIOCTIDECIF R

Error:
Command not altowed

Allowed only when:

SENSe3 :FUNCtion "FREQuency”

SENSe3 (FUNCtion " OFF[FREQuencylFQPHase

Error:
Parameter not allowed

Aliowed only wher:

FQPHase

INSTrument2 [:SELect] A22]A100]A306 and
INPut{] :SELect CH1ARd2ICH 11s2]CH 2151

SENSel :PHASe :FORMAT POSitivelPOSNegative

Error:
Command not allowed

Aliowed only when:

SENSed (FUNCtion "FQPHase”

SENSe3 :PHASe :REFerence :MODE STORe|VALue

£rror,
Command not aliowed

Allowed only when:

SENSe3 :FUNCtion "FQPHase"
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SENSel :PHASe :REFerence <nu>

Error:
Value out ot Range

Vahd range of values:

<np> =-360°t0 4+ 360°0r-2nto + 21

Erron
Unit not atlowec

Allowed:

DEGIRAD

Error:
Command not allowed

Allowed only when:

SENSe3 :PHASe ‘REFerence :MODE VALue

SENSe3:PHASe :SETTling: COUNt <n>

Error:
Value out of Range

Valid range of values:

EXPonential |FLAT: 2t06
AVERage: 2t 100

Error:
Command not aliowed

Allowed only when:

SENSe3:PHASe:SETTling: MODE EXPonential I FLAT} AVERage

SENSe3:PHASe:SETTling:MODE OFF | EXPonential | FLAT | AVERage

Error:
Command not allowed

Aliowed only when:

SENSe3: FUNCtion FQPHase

SENSed:PHASe:SETTling:RESolution <nu>

Errgr:
Vatue out of Range

Valid range of values:

0.01°t010°
Errar:
Unit not allowed Allowed
DEG | RAD

Error:
Command not allowed

Allowed only when:

SENSe3:PHASe:SETTIing:MODE EXPonential | FLAT | AVERage
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SENSe3:PHASe:SETTHNG:TOUT <nu>

Errar:
Value out of Range

Valid range of values:

0001t010s

Error:
Unit not allowed

allowed

Error;
Command not allowed

Allowed only when:

SENSe:PHASeSETTling:MODE EXPonential | FLAT} AVERage

SENSe3 :PHASe :UNIT2 DEG/RAD|DDEGIDRAD

Error:
Parameter not aliowed

Allowad only when:

DEGIRADIDDEGIDRAD

SENSe3 :FUNCtion "FQPHase"

Error;
Command not alfowed

Allowed only when:

SENSe3 ;FUNCtion "FQPHase”

SENSed :DATA?

Error:
Command not aliowed

Allowed oniy when:

SENSe3 :FUNCtion "FGPMase"”

SOURce :BWIDth FI0/F100

SOURce :BANDwidth F30{F100

Error:
Command not allowed

Aliowed only when:
INST A25 and
SOURFUNC DIM.

SQURce:DIM DIMA|DIMB

Error,
Command not aliowad

Allowed only when:
INST A25|D48|D192 and
SOURIFUNC DI,
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SOURce[1] :EQualize :CONTrol :POINts?

SOURce[1] :EQUalize :CONTrol :DATA} <n> {,<n>}

SOURce (FREQuency[1] [:CW|:FiXed] <nu>

Error:
Vaiue cut of Range

Range of values depends on generator and function.

Error:
Command not allowed

SOURIFUNC SINIMULT{BURS{SQRBISQUIMDISIFM and
SOURIFREQ:MODE CWIFIX

$OURce :FREQuency <i> [:CW|:FiXed] <nu>;iz3to17

Error:
Vaiue out of Range

Range of values depends on generator.

Errgr:
Command not allowed

SOUR:FUNC MULT

SOURce (FREQuency :DiFFerence <nu>

Erros:
Value out ot Range

Range of values depends on generator.

Error:
Lommand not allowed

SCURIFUNCDFD

SOURce :FREQuency :MEAN <nu>

Error:
Value out of Range

Range of values depends on generator.

Error:
Command not aliowed

SOURFUNCDFD ang
SOURIFREQ:MODE CWIFIX or
SOUR:FUNC RAND and
SOURIRAND:DOM FREQ and
SOUR:RAND:SHAP TOCT
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SOURce (FREQuency :MODE CWIFIXed!SWEep1/SWEep2ILISTYLIST2

Error:
Command not allowed

SOUR: FUNC SINIBURSISQRBISQUIMDISIDFD

SQURce :FREQuency :QFFSet :5TATe ONIOFF

Error:
Command not aliowed

SOUR:FUNC SINIMDISIDFD

$OURce :FREQuency :QUALity FASTIPRECision

Error
Command riot atlowed

INST A25]A110 and
SOUR:FUNC SINIMDIS|DFD and
SOUR:LOWD ON

SOURce :FREQuency :REFerence <nu>

Error:
Value gut of Range

tmHz < n<1MHz

SOURce :FREQuerncy :STARt <nu>

Errorn:
Valye out of Range

fange of values depends on generator and function.

Error:
Command not allowed

SOUR:FUNC SiN|BURS|SQRBISQUIMDIS|DFD and
SOUR:FREQ:MODE SWET|SWE2

50URce :FREQuency (STOP <nu>>

Errgr:
Value out of Range

Range of values depends on generator and function,

Error:
Command not allowed

SOUR: FUNC SIN|BURS[SQREISQU|MDISIDFD and
SOUR:FREQ: MODE SWE1/SWE2

SOURce :FREQuency2 [:CWiFiXed] <nu>

Error:
Value out of Range

Range of values depends on generator and function,

Error:
Command not allowed

SOUR:FUNC MULT|MDIS|FM,
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SOURce :FUNCtion [:SHAPe] SINusoid[MUL Tisine|BURSSQUareiSQRBurstiMDIStDFDIDIMIRAND om{USERIPOLarity[FM

Error:
Param not aliowed 1. Selected SQU:

INST A25]D48|D192|D768
2. Selected DIM:

INST A25/DABID162 and

(with INST A25:) LDG option must be fitted.
3. Selected POL

INST A25|D48
4. Selected M
INST AZ5(D48
50URce :iNTerval [:CW:FiXed] <nu>
Error:
Value out of Range Range of values depends on generator.
Errar:
Command not aliowed SOUR:FUNC BURS[SQRE and
SOURINT:MODE CWIFIX

SOURce :INTerval :MODE CW{FiXed/SWEep1iSWEep2|LISTH|LISTZ

Error:
Command not allowed SOUR:FUNC BURS[SORB

SOURce (INTerval :STARt <nu>

Error:

Vatue out of Range Range of values depends on generator.

Error:

Command not allowed SOURFUNC BURS|SQRB and
SOURIINT:MODE SWEISWE?2

SOURce iiNTerval (5TOP <nu>

Error:

Value out of Range Range of values depends on generator.

Error:

Command not allowed SOUR:FUNC BURS|SQRB and
SOUR:INT:MODE SWE1ISWE2
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SOURce[t] :LIST

:DWELD :POINts?

SOURce[1] :LIST:

BWELI <n> {,<n>}

SOURce{1] :LIST

:FREQuency :POINtS?

SOURcef1] :LIST

:FREQuency <n> {,<n>}

SQURce[1] :LiST

[INTerval ;:POINts?

SOURcef1] :LIST

MTerval <a> {<n>}

SOURceft] :LIST

:ONTime :POINts?

SOQURce[1]:LIST

:ONTime <n> {,<n>}

SOURce[1]:LIST

‘VOLTage :POINts?

SCOURcel1] :LIST

‘VOLTage <n> {,<n>}
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SOURce (LOWDistortion ON|OFF

Errorn
Param not allowed Y. Selected ON
Option UPD-B1 must be fitted.
Error: Allowed only when:
Command not aliowed INST 42514110 and
SOUR:FUNC SINIMDISIDFD

SOURce :MuULTisine :COUNt <n>

Error:

Value out of Range T<en<=17
Error: Atlowed only when:
{ommand not allowed SOURIFUNCMULT

SOURce :MULTisine :MODE EQUalvoltageDEFinedvoitage

Error: Allowed only when:
Command not allowed SQURIFUNC MULT

SOURce :ONTime {:CW|:FiXed) <nu>

Error: Aliowed oniy when:
Command not ailowed SOURIFUNC BURSIQRS and
SQUR:ONT:MODE CWI|FIX

SOURce :ONTime :MODE CWiFiXed|SWEept|SWEep2iLISTHLIST2

Error: Altowed only whern:
Command not alowed SOUR:FUNC BURS|SQRE

SOURce :ONTime :STARt <nu>

Error:

Value out of Range Range of values depends on génerator.

Errorn Allowed only when:

Command not allowed SOUR:FUNC {BURSISQRB) and
SOUR:ONT:MODE SWE1ISWE2
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SOURce :ONTime (STOP <nu>

Error:
Vatue out of Range

Range of vaiues depends on generator,

Error:
Command not atlowed

SQOUR: FUNC BURSISQRS and
SOUR:ONT:MODE SWE 1SWE2

SOURce: PROTocol: FBLock <n>

Error;
Value out of Range

Valid range of valyes:

G 10 100000

Errorn:
Command not allowed

Altowed only when:

OUTPut: TYPE AESebu | SPDIf  OPTical

SOURce: PROTocol: FCRC <n>

Error
Valye out ot Range

Valid range of values:

0to 100-000

Eeror:
Command not allowed

Allowed onty when:

SOURce: PROTacol: LCHanelstatus ZERQ and

SOURce: PROTocoi: RCHanelstatus AES3 [CRC
or

SOURce; PROTocob: LCHanelstatus AES3 | CRC
or

SOURce: PROTocol: RCHanelstatus AES3 | CRC

5QURce: PROTocol: LCHaneistatus ZERD | AES3 | CRC|RAW

Erron
Command not aliowed

Aliowed only when:

OUTPUt: TYPE AESebu | SPD+f| OPTical
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SOURce: PROTocol: OBLlock <n>

Error:
Value out of Range

Valid range of values:

0to 100-000

Error:
Command not allowed

Altowed only when:

OUTPUt: TYPE AESebu | SPDIF I OPTical

SOURce: PROTocol:PARity ON | FAIL

Error:
Command not allowed

Allowed only when:

OUTPut: TYPE AESebu | SPDIf | OPTical

SOURce: PROTocol: PARity: FCOunt <n>

Valid range of values:

0101000

Error:
Command not aliowed

Aliowed only when:

SOURce: PROTocel:PARIty FAIL

SQURce: PROTocol: PARity: FOFFset <n>

grror:
Value outof Range

Valid range of values:

£ to 100-000-000

Error:
Command not allowed

Allowed only when:

SOURce: PROTocol: PARIty FAIL
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50URce: PROTocok: PARity: NFCount <n>

Error:
Vaiue out of Range

Valid range of valyues:

0tc 100-000-000

Error:
Command not allowed

Allowed only when:

SOURce: PROTocol:PARity FAIL

SQURce: PROTocol: RCHanelstatus ZEROILEQuallAE S3|CRCIRAW

Error:
Parameter not ailowed

Aliowed only when:

Command not aliowed

AES3 SOURce: PROTocol: LCHaneistatus ZERG | AES3
CRC SCURce: PROTocol: LCHanelstatus ZERO | CRC
RAW $CURce: PROTocol: LCHanelstatus ZERO | RAW
Error:

Allowed only when:

QUTPUL:TYPE AESebuiSPDif| OPTical

SOURce: PROTocol: UMODe ZERC | FILE

Error:
Command not allowed

Allowed only when:

OUTPUt: TYPE AESebuiSPDIf| OPTical

SOURce:RANDom :DOMain FREQuencyiTIME

Error:
Command not allowed

SCURIFUNC RAND

SQOURce:RANDom :FREQuency :LOWer <nu>

Error:
Value outof Range

Range of values depends on genarator

Error:
Command not allowed

Allowed only when:
SOUR:FUNCRAND and
SOURIRAND:DOM FREQ and
SOUR:RAND:SHAP WHIT|PINK
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SOURce :RANDom (FREQuency :UPPer <nu>

Error:

Vaiue cutof Range Range of values depends on generator, see 3.2 6.4.11
Erron Allowed only when:

Command not allowed SQURFUNC RAND and

SQUR:RAND:DOM FREQ and
SOUR:RAND SHAP WHITIPINK

SQURce:RANDom :PDF GAUSsian{TRIangle|RECTangle

Error Allowed only when:
Command notallowed SOURIFUNC RaND and
SOURIRAND:DOM TIME or
SOUR:FUNC SINIMDIS|DFD and
INST DAB|D192|D768 and
SOURISIN:DITH:STATe ON

SOURce:RANDom :SHAPe WHITe|PINKITOC Tave]ARBitrary

Error: Allowed only when:
Command niot allowed SOUR:FUNCRAND and
SQURIRAND:DOM FREQ

SQURce:RANDoOm :SPACing :FREQuency <nu>

Error:

Value out of Range Range of values depends on generator
Error: Aliowed only when:

Command not aliowed SOURIFUNC RAND and

SOUR:RAND: DOM FREQ and
SOUR:RAND:SPAC:MODE UISER

SOURee :RANDom :SPACing :MODE ATRack/USERdefined

Error: Allowed only when:
Command not allowed SOUR:FUNC RAND and
SOUR:RAND:DOM FREQ

SOURce:SINusoid :DITHer :STATe ON|OFF

Error; Allowed only when:
Commang not allowed INST DA8|D192iD768 and
SOUR:FUNC SINIMDIS|DFD
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SOURce:SINusoid :DITHer <nu>

Error:
Value out of Range

i< =n< =148

Error:
Command not allowed

Allowed only when:

INST D4§|D192{D768 and
SOUR:FUNC SINIMDISIDFD and
SQUR:ISINIDITH STATe ON

SOURce :SWEep :DWELI <nu>

Error:
Value out of Range

0.0s < n<10000s

Error:
Command not allowed

Allowed only when:

SQURIFUNC must be setto & function aliowing a sweep (SINIBURS|SGRBISQUIMDIS|DFDIDIM}
and

a narmal sweep must be active (one of the commands SQUR:FREQ:MODE, SOUR:VOLT:MODE,
SQURIONT MGDE or SOURUNT:MODE must be set to SWE 1} and

a time-triggered generator sweep must be active {SOUR:SWE:MODE AUTO and
SQUR:SWE:NEXTDWEL)

SOURce :5WEep :FREQuency :POINts <n>

Error:
Value out of Range

< 1024

Erron
Command not allowed

Allowed only when:
SOUR:FUNC SIN|BURS[SQRBISQUIMDISIDFD
SOUR:FREQ: MODE SWEHSWE2

SOURce :SWEep :FREQuency :SPACing LINeariLOGarithmic

Error;
Cammand not aliowed

AHowed only when:
SOURIFUNC SINIBURS|SQRB[SQUIMDISIDED
SOUR:FREQ:MODE SWE4|SWE?

$OURce :SWEep :FREQuency (STEP <nu>

grror
Value out of Range

Range of values depends on SOURIFREG:STAR and SOUR:FREQ:STOP

Error:
Command not allowed

Allowed only when:
SCUR: FUNC SIN|BURS{SQRB|SQU|MDIS|DFD
SOUR:FREQ:MODE SWET|SWE2
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SOQURce :SWEep :INTerval:

POINts <n>

Lrron
Vaiue out of Range

< e n< = 1024

Erron
Command not allowed

Allowed oniy when:
SOUR:FUNC BURS|SQRSB and
SOURIINT:MODE SWETSWEZ

SOURce :SWEep :INTerval :

SPALing LINearlLOGarithmic

Error:
Command not aliowed

Altowed only when:
SOUR:FUNC BURS|SQRB and
SOURINT:MODE SWESWE2

SOURce :SWEep :INTerval:

STEP <nu>

Error:
Value out of Range

Range of values depends on SOUR:INT:STAR and SCURINTSTOP

Error:
Comrmand not allowed

Allowed onily when:
SOUR:FUNC BURS|SGRE and
SOUR:INT:MODE SWE1[SWE2

SOURce :SWEep :MODE MAKual|AUTO

Error:
Cammand not allowed

Allowed only when:

SOUR:FUNC SIN[BURS[SQRBISQUIMDISIDED|DIM and

a normal sweep must be active {one of the cormmands SOUR:FREQ:MODE, SOUR:VOLT:MODE,
SCUR:ONT:MODE or SCURIINT:MODE must be set to SWED

SOURce :5WEep :NEXTstep

DWELHASYNc

Error:
Command not aliowed

Allowed oniy when:

SGUR:FUNC SINJBURS{SQRB{SQU|MDIS|DFDIDIM) and

a normal automatic sweep must be active (one of the commands SQUR:FREG:MODE,
SOUR:VOLT:MODE, SOUR:ONT:MODE or SOURINT: MODE must be settc SWE1 and
SOUR:SWE:MODE AUTO)

SOURce :SWEep :ONTime ©

POINts <n>

Error:
Value out of Range

<= n<= 1024

Error:
Command not allowed

Alowed only when:
SOUR:FUNC BURS|SQRB and
SOUR:ONT:MODE SWESWE2
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SCURce :SWEep :ONTime :SPACing LiNear|LOGarithmic

Error:
Command not atlowed

Allowed only when:
SOUR:FUNC BURSISQRB and
SOUR:ONT MODE SWE1|SWE2

SOURce :SWEep :ONTime :STEP <nu>

Error:
Value out of Range

Range of values depends on SCUR:ONT:STAR and SOUR:ONT:STOP, see 3.2.44.2

Error:
Command not aliowed

Allowed only when:
SQUR:FUNC BURS|SQRB and
SOUR:ONT:MODE SWE 1SWE2

SOURce:SWEep :VOLTage :POINts <n>

Error:
Vatue out of Range

2<=n=<= 1024

Errgr;
Command not aliowed

Allowed only when:
SOUR:FUNC SINJBURS[SQRBIEQUIMDISIDFDIDIM and
SOUR:VOLT:MODE SWE1ISWE2

SOURce :SWEep :VOLTage :SPACing LINear|LOGarithmic

Error:
Command not allowed

Allowed only when:
SOUR:FUNC SINiBURSISQRBISQUIMDISIDFDIDIM and
SOUR:VOLT: MODE SWE 1[SWE2

SOURce :SWEep :VOLTage:

STEP <nu>

Error:
Value sut of Range

Range of values depends on SQURIVOLT:STAR und SOUR:VOLT:STOP

Error:
Command not allowed

Allowed oniy when:
SCUR; FUNC SINJBURS|SQRBISQUIMDIS|DFT|DIM and
SOUR:VOLT:MODE SWE1[SWE2

SOURce :VOLTage[1][:LEVel] [:AMPLitude] <nu>

grror
Value cut of Range

Range of values depends on generator and function

Error:
Command not allowed

Allowed only when:!
SOUR: FUNC SINIMULT|BURS|SQRBISQU|POLIFM and
SOUR:VOLT:MODE CW|FiX
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SOURce :VOLTage <i> [:LEvel AMPLitude] <nu> ;i= 31017

Error:
Value outof Range Range of values depends on generator, see 3.2.4.4 4.
Error: Allowed oniy when:
Command not aliowed SOUR:FUNC MULT and
SOUR:MULY:MODE DEF

SOURce[1} :VOLTage :EQUalize :POINts?

SOURcef1] :VOLTage :EQUalize :DATA] <n> {,<n>]}

$OURce :VOLTage :EQUalize :STATe ON|OFF

Error: Allowed only when
Command not allowed SOURIFUNC SIN

SOURce :VOLTage :LIMit [: AMIPLitude] <nu>

Error: 01024V INST A25|A110
Vaiue outof Range 0to 1FS INST D4B|D192|D768

SOURce :¥OLTage :LOWLevel <nu>

Error.

Vaiue out of Range 0.0 <n < SOUR:VOLT
Error: Allowed only when
Command not allowed SCGURIFUNC BURS

SOURce :VOLTage :MODE CWiFIXed|SWEep1|SWEep2|LISTH[LIST2

Error: Allowed onty when
Command nct aliowed SOUR:FUNC SINJBURSISQRBISQUIMDIS|DEDIDIM
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SOURce:VOLTage[:LEVel] {:AMPLitude]: OFFSet:STATe ON|OFF

Error:
Param.not ailowed

135t selected ON:

INST A25[A110 and

SOURFUNC SINJMULT]BURSISGRBIMDISTIDFDIRAND|USERIPCLIFM
INST D48jD192|D768 and

SOUR:FUNC SINIMULT|BURSISQUISQREMDISTIDFD[RANDIUSER|POLIFM

or

SOURce :vOLTage[:LEVel] [:AMPLitude}: OFFSet <nu>

Error:
Param.not allowed

-5 to5 for QUTP:CONF UNBICTES
-0 w010 for OUTP:CONF BAL
-1 tel for INST D48|D192ID768

SQURce :VOLTage :RATio <n>

Error:
Value out of Range

ratmin* <= n<= 10
ratmin® = 1 {for INST D48, D192 and D768)
ratmin® depends on SOUR:IVOLT:TOT (for INST A25 and A110)

Error:
Command not allowed

Allowed cnly when:
SOURIFUNC MDIS

* see 2558 TOTAL VOLT
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SOUR¢te :VOLTage :REFerence <nu>>

Error:
Value outof Range

1pV<=n<=1MV

Error:
Command notallowed

Allowed anly when:
INST A25{A 110

SOURce :VOLTage :STARt <nu>

Error:
Value out of Range

see SOURIVOLT

Error:
Command not allowed

Allowed only when:
SOURIFUNC SINJBURS|SQRBISQUIMDIS|DFDIDIM

SOURce:VOLTage :STOP <nu>

Error:
Value out of Range

see SOURIVOLT

Error:
Command not aliowed

Aflowed only when:
SQURIFUNC SIN|BURS|SQRBISQUIMDISIDFDIDIM

SOURce :VOLTage:TOTal :RMS?

Error:
Command not allowed

Aflowed only when:
INST A25i4110 and
SCURIFUNC MULTIRANDIUSER

SOURce :VOLTage :TOTal [:LEVel] [ AMPLitude}?

Error:
Command not allowed

Allowed only when:
SOURIFUNC MULTIMDIS|DED|DIMIRANDIUSER

SOURce :VOLTage :TOTal[:LEVel] [:AMPLitude] <nu>

Error:
Value outofRange

Range of values depends on generator and function

Error:
Command not allowed

Allowed only when:
SOUR:FUNC MDIS|DED|DIMIRAND|USER and
SOURIVOLT:MODE CWIFIX
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SOURce :VOLTage2 [:LEVel]

[:AMPLitude] <nu>

Erear:

Vaiue cut of Range

Range of values depends on generator and function

Errot:
Command not allowed

Allowed only when:
SCURIFUNC FM or
SQURIFUNCMULT and
SOUR:MULT:MODE DEF

SYSTem :AHARDware :VERSion? ACH1]ACH2|MBOard|GENerator]DAC

5Y5Tem :BEEPer :STATe ON|QFF

SYSTem :COMMunicate :GPIB :ADDRess <n>

Error:
Value out of Range

O<=n<=13

$YSTem :DHARDware :VERSion? ANALyzeriGENerator

5YSTem :KEY :RDELay <nu>

Error:
Value out of Range

025<=n<=100

SYSTem :KEY :RRATe <nu>

Error:
Value out of Range

0<sng=20

SYSTem :MONitor :ATTenuation <nu>

Error:
Vaiue out of Range

Valid range of values:

<nu> = 0to70dB

Error:
Unit not aliowed

Allowed:

dB

Error:
Command not allowed

Allowed only when:

SYSTem :MONitor :5TATe ON
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$YSTem :MONitor :STATe ON|OFF

Error:
Command not aliowed

Allowed only when:

INSTrument2 [:SELect] A22{A100/4300

SYSTem :OPTions :VERSion? LOGHECBoard|AESebulAHSPeedDHSPeedlANONIGNON

SYSTem :PRINt TRACe1 | TRACe2 | EQUalize | ERRors | DWEL! | LIMLower | LIMUpper | OFF [LIST1 |LIST2{ TR1And2

S$YSTem :SOFTware :VERSion? UIHWIIEC

TRACe :DATA? TRACe}1{2]

TRACe [:DATAILISTY <n> {,<n>}

TRACe :DATA]LIST2 <n> {,<n>}

TRACe :POINts? LISTY

TRACe :POINts? LIST2

TRACe :POINts? TRACe1

TRALe :POINts? TRACe2

TRACe [:DATA] TRACe! <n> {,<n>}

TRACe [:DATA] TRACe2 <n> {,<n>]}

TRIGger :COUNt <n>

Error:
Value out of Range

Vaiid range of values:

<n> = 1t0 1023

grror;
Command nat allowed

Allowed onty when:

TRIGger :SOURce IMMediate | CH1Freq | CH2Freq | CH1Level | CH2Level
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TRIGger :DELay <nu>

Error:
Value out of Range

Vahd range of vaives:

<nu> = 1msto 108

Error:
Unit not allowed

Adlowed:

us = usHmsls

Error:
Command not allowed

Allowed only when:

TRiGger :SOURce MMediate|CH1FregiCH2FreqiCH 1 LeveliCH 2Levet

TRIGger : FREQuency :VARiation<n>

Error:
Value out of Range

Valid range of values:

<au> = >0.11050% (see 2.6.4)

Error:
Unit not aliowed

Alipwed:

PCT

Error:
Command not aliowed

Aliowed only when:

TRIGger :50URce CH1Freg|CH2Freq

TRIGger:LEVel <nu>

Error:
Value out of Range

Valid range of values:

Analog instruments: -300 V10300V
Digital instruments: -1 FSto 1 F§

Error:
Unit not atiowed

Allowed:

Analog instruments: VimviuVid8V]|dBulWimwiuwidem
Digital instruments: £5|PCTESIABES

Error:
Command not allowed

Aflowed only when:

SENSe[1]:FUNCtion "WAVeform™
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TRIGQer: SLOPe POSIitive | NEGative

Error:
Command not allowed

Allowed only when:

SENSe[ 1] FUNChion "WaVeform”

TRIGger :SOURce iMMediate [TiMer|CH1Freq | CH2Freq | CH1level [CH2Level

Error:
Parameter not allowed

Adlowed only when:

CH1FreqiCH1Level
CH2Freq{CH2Level

NPutl] (SEtect|CH1|CH1ANdZ | CH1s2 | CHBOTH
INPUth] SELect]CHT | CHIANGZ | CH1ISZ | CHEOTH

Error;
Command not allowed

Allowed oriy when:

Always allowed!

TRIGger :TIMer <nu>

Error:
Value out of Range

Vaiid range of values;

<nu> = 50msto 10s

Error:
Unit not aliowed

Allowed:

us{=ps}msis

Error:
Command not allowed

Allowed only when:

TRIGger :SOURce TiMer

TRiGger : VOLTage :VARiation<nu>

Error:
Value out of Range

Valid range of values:

<nu> = > 0.11050% {see 246}

Error:
Unit not allowed

Allowed:

PCY

Error:
Command not allowed

Allowed only when:

TRIGger :SOURce CH1ilLevel|CH2Level
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3.5 UPD Default Setup
3.5.1 Generator Default Settings

B INSTRUMENT — ANLG 25 kHz
* Channel(s} 2 = 1

With setting GENERATOR - ANLG 25 kHz (default setting) or ANLG 110 kHz, the
following is true:

© Qutput UNBAL BNC
+ Impedance 15 (600 2 with setting of output » BAL XLR)
- Common FLOAT

© Max Volt 12,000 V
+ Ref Freq 1000.0 Hz
- Ref Volt  1.0000 V

The following is true with setting GENERATOR - DIG 48 kHz, DIG 182 kHz or DIG 768 kHz:
+ Channel{s} 2 = 1

+ Qutput SERIAL

+ Sample Frq 48 kHz

+ Oversamp 1 (2 with DIG 192 kHz, 8 with DIG 768 kHz)
+ Wordlength 24 (not with PARAL MUX)

+ Wordoffset 0 (not with PARAL MUKX)

* Audic Bits 20

+ Wordcleck RISING not with SERIAL MUX and PARAL MUX}
» Wordsellhl HIGH {with SERIAL MUX and PARAL MUX)

- Bitcleck RISING {notwith PARAL MUX}

« Bit Qrder MSB FIRST {not with PARAL MUX)

+ Max Volt 1.0000 FS
- Ref Freq 1000.0 Hz

The following is true with setting Output AES/EBU [ S/P DIF | OPTICAL:
AES FPROTOCOL
+ Valid Chan KONE
« Parity TRUE
+ Block Err 0

- Sequ. Err 0

- Ch Stat. L ZERO
+ Ch Stat. R ZERO
« User Mode  ZEROD

The following is true with setting Parity WITH £RR:
- Ho Trues 100

+ No False a

+ Offset o

* Functions of all Generators

B FUNCTION— SINE

+ Frg Qffset OFF

© Low Dist  ON (Generators ANLG 25 kHz, ANLG 110 kMz. if option low dist. generator not
instatied: OFF)

- DC Offset OFF with ON: 0.0000 £S
- Dither OFF {Generators DIG 48K Hz, 0IG 192 kHz, DIG 768 kHz)
With settin&; Dither ON
0.0000 FS
- PDF  GAUSS

+ SWEEP CTRL OFF

« FREQUENCY 1000.0 Hz

- Settling  FAST {1f option tow dist. generator installed, generators ANLG 25 kHz,
ANLG 110 kMz)

+ Equatizer QFF

+ Equat.File R&S_EXAM.VEQ {If aqualizer ON)

© VOLTAGE 0.5000 v [FS]
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The following is true with setting SWEEP CTRL » AUTO SWEEP or MANU SWEEP:

- Next Step
+ X Axis

+ 2 Axis
FREQUENCY

+ Spacing

+ Start

+ Stop

+ Points

- Equalizer
VOLTAGE

* Spacing

+ Start

+ Stop

- Peoints

ANLR SYNC

FREQ

OfFf

LOG POINT "}

20000, Hz

20.000 Hz if X orZ-Axis » FREQ selected

3
ot a

LIN POINYS *1

0.0100 V [FS] if XorZ-Axis - VOLT selected
0.5000 Vv [F§]

30

The following is true with setting SWEEP CTRL = AUTO LIST or MANU LIST:

+ Next Step
© X Axis
+ 1 Axis
+ FREQ.FILE
* VOLT.FILE

1030.7500.02

ANLR SYNC

FREQ

OFF

R&S_EXAM.SPF if X or I-Axis =» FREQ selected
R&S_EXAM.SPV if X or I-Axis = VOLT selected
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R FUNCTION — MULTISINE

o Offset
+ Mode
+ No of Sin
+ Fregq Nel
- Freq Ko2
+ Volt Nol
- Volt Ne2
- TOTAL GAIN
+ TOTAL PEAK
+ TOTAL RMS

The following is true with setting "No of Sin 17"

- freq
- Freg
- Freg
+ Freq
+ Freq
+ Freg
+ Freg
© Freg
+ Freg
+ Freg
+ Freg
+ Freg
+ Freg
« Freg
- Freq
+ Freq
- Fregq
+ Volt
* Volt
* Valt
© Vol
© Volt
« Valt
» Volt
* Volt
© Voit
- Volit
+ Voit
+ Vol
- Volt
- Volit
© Volt
+ Volt
+ Vol

« TOTRL GAIN

Noi
NeoZ
Nol
Nod
No5
Nod
No?
No8
No§
Neoi
Nol
Nol
Nol
Nol
Kol
Nol
Nol
Nol
No2
No3
No4
Nob
NoB
Ro?
No§
No9
Noi
Not
Nol
Nol
Kol
Nol
Nol
Nol

oFF
BEFINE VOLT

2

1000.0 Hz
40.000 Hz
0.5000 V [F$]
0.5000 V [F$]
0.0000 dB
1.4086 V [FS]
0.7071 V [FS]

1000.G Hz
40.000C Hz
60.00C Hz
120.00 Hz
260.00 Hz
310.00 Hz
500.00 Hz
1000.0 Hz
2000.0 Hz
¢ 4000.0 Hz
1 8280.0 Hz
2 8000.0 Hz
3 10000, Hz
4 12500, Hz
5 14000. Hz
§ 16000. Hz
7 18000. Hz
0.5000
0.5000
0.6000
0.c890
g.Geo0
0.0600
0.0600
0.0800
0.0000
0 0.0000
i 0.0o00
2 0.0690
3 0.0000
4 0.0000
§ 0.0000
& 0.0000
7 0.0000
0.0600

[ S T L I i A R A A

B FUNCTION — SiNE BURST
‘ oFf

CFF

1000.9 Hz

9L Offset
+ SWEEP CTRL
- FREGUENCY
+ VOLTAGE
+ Low Leval
< ON TIME
- INTERVAL

1030.7500.02
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1

5600 v [FS]
6000 vV [FS$]
L0100 s
L0600 s

with ON: 0.0000 FS

[rs]
[Fs]
[fs]
[F3]
[Fs]
[rs]
[Fs]
LFs]
LFS]
LFs]
[Fs]
LFs]
[£s]
[Fs]
LFs]
[Fs]
[Fs]
B

with ON: 0.0000FS
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The following is true with setting SWEEP CTRL - AUFO SWEEP or MANU SWEEP:

- Next Step ANLR SYNC

- X Axis FREQ

+ I Axis OFF

FREQUENCY _]

- Spacing LGG POINT

- Start 20000, Hz if XorZAxis ~ FREG selected
+ Stop 20.000 Hz

« Ppints 30 —-—J

VOLTAGE

- Spacing LIN POINTS —|

+ Stary 0.0300 v [FS] if XorZ Axis - VOLY selected
- Stop 0.5000 Vv [FS]

+ Ppints 30 __!

INTERVAL

+ Spaciag LIN POINTS

« Start 1.0000 s if X or Z Axis - INTERVAL selected
+ Stop 02,0200 s

© Points 30 __|

ON TIME

+ Spacing LIN POINTS -I

+ Start 0.0010 s i X or Z fxis - ON TIME selected
+ Stop 0.2000 s

« Points 30 __J

The following is true with setting SWEEP CTRL - AUTO LIST or MANU LIST:

- Next Step  ANLR SYNC

X Axis FREQ

+ 2 Axis OFF

- FREQ FILE  C:\UPDA\USER\RES_EXAM.SPF if X or I-Axis FREQ selected

© VOLT FILE  C:\UPD\USER\RBS_EXAM.SPV if X or I-Axis VOLT selected

+ ONTIME FILE C:\UPDA\USER\R&S_EXAM.SPQ +if X or Z-Axis ON TIME selected
- INTV FILE  C:\UPDAUSER\RRS_EXAM . SPI +if X or 7-Axis INTERVAL selected

8 FUNCTION ~— SINEZ BURST

+ DC Offset  OFF with ON: 0.0600 FS
- SWEEP CTRL  OFF

« FREQUENCY 1000.0 Hz

© VOLTAGE 0.5000 V [FS]
+ ON TIME 0.0100 s
+ INTERVAL 1.0600 s

The following is true with setting SWEEP CTRL » AUTO SWEEP or MANU SWEEP:

+ Next Step ANLR SYKC

- X Axis FREG

- 2 Axis QOFF

FREQUENCY

+ Spacing LIN POINTS —i

- Start 20000, Hz if X orZ-Axis -» FREQ seiected
+ Stop 20.000 Hz -l

+ Points 2

VOLTAGE

+ Spacing LIN POINYS —|

- Start 0.0100 v {FS] if X or Z-Axis -+ VOLT selected
+ Stop 0.5000 v {FS8]

- Ppints 30

INTERVAL =

- Spacing LIN POINTS

+ Start 1.0000 s if X orZ-Axis = INTERVAL selected
+ Stop 0.6200 s

- Points Fd

ON TIME =

« Spacing LIN POINTS _]

+ Start 0.0010 s i XorZ-Axis + ON TIME selected
« Stop G.2000 s

- Points 30 _]
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The following is true with setting SWEEP CTRL -+ AUTO LIST or MANU LIST:

< Next Step  ANLR SYNC

- X Axis FREG

+ 1 Axis OFF

+ FREQ FILE  C:\UPD\USER\R&ZS_EXAM.SPF if X orZ Axis = FREQ selected

© VOLT FILE C:\UPDVUSERN\RES_EXAM.SPV  if Xor? Axis - VOLT selected

- ONTIME FILE C:\UPDNUSERNRAS_EXAM.SPC if XorZ Axis - ON TIME selected
- INTV FILE C:NUPDVUSERNRAS_EXAM,SPI  if Xor Z Axis = INTERVAL selected

B FUNCTION — SQUARE

- OC Dffset  OFF  with ON: 0.0000FS
- SWEEP CTRL  OFF

< FREQUENCY  1000.0 Hz

- VOLTAGE 0.5000 V [FS]

The following is true with setting SWEEP CTRL + AUTO SWEEP or MANU SWEEP:
+ MNext Step  ANLR SYNC

+ X Axis FREQ

« 2 Axis OFF

FREQUENCY _]

© Spacing LIN POINTS

+ Start 12000, Hz if X orZ Axis - FREQ selected
+ Stop 20.000 Hz

+ Points 30 _|

VOLTAGE "I

- Spacging LIN POINTS )

- Start 0.0100 v [FS] it XorZ Axis » VOLT selected
+ Stop 0.5000 v [FS]

« Points 30

The following is true with setting SWEEP CTRL -» AUTO LIST or MANU LIST:

+ Next Step ANLR SYRC

- X Axis FREQ

- I Axis CFF

» FREQ FILE C:\UPDA\USER\RZS_EXAM.SPF¥ if X or Z Axis - FREQ selected
© VOLY FILE C:\UPDNUSERVRAS_EXAM.SPV  if X or Z Axis + VOLT selected

# FUNCTION — MOD DIsT

- Frq Offset  OFF

» DC Offset aFF with ON: 0.0000 FS

+ Low Dist L (Generators ANLG 25 kHz, ANLG 110 k#z. If option low dist. generator not
instalied: OFF)

+ SWEEP CTRL  OFF

« UPPER FREQ  4000.0 Hz

« LOWER FREQ  40.000 Hz

+ Settling PRECISION (i option low dist. generator installed, generators ANLG 25 kHz,
ANLG 110 kHz)

+ TOTAL VOLT  1.0000 v

- Volt LF:UF  4.0000 :1

The following is true with setting SWEEP CTRL » AUTO SWEEP or MANLU SWEEP:
- Next Step ANLR SYNC

+ X Axis FREQ
+ I Aris GFF
UPPER FREQUENCY —]
+ Spacing LOG POINTS
+ Start 20000, Hz if X orZ Axis - FREQ selected
+ Stop 4006.0 Hz _I
+ Points 30
TOTAL VOLTAGE —!
+ Spacing LIN POINTS
+ Start 0.0100 V [FS] if XorZ AxisVOLT selected
+ Step g.8000 v [FS]
« Points 36
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The following is true with setting SWEEPCTRL » AUTO LIST or MANU LIST:

+ Next Step ANLR SYNC

X Axis FREQ

- I Axis OfF

« UPP F.FILE C:\UPDMUSER\RAS_EXAM.SPF i XorZ Axis = FREQ selected
+ TOT V.FILE C:\UPDMUSERNRRS_EXAM.SPY  f XorZ Axis = VOLT selected

¥ FUNCTION — DFD

+ Frq Dffset OFF

. DC Offset OFF with ON: 0.0000 FS

+ Low Dist ON (Generators ANLG 25 kiz, ANLG 110 kHz. If option low dist. generator not
installed; OFF}

© SWEEP CTRL  OFF

+ MEAN FREQ 12500, Hz

- DIFF FREQ 80.000 Mz

+ Settiing FAST {{ option low dist. generator instalied (generators ANLG 25 kMz,
ANLG 110 kH2)

*TOTAL VOLT 1.0080 v

The following is true with setting SWEEP CTRL - AUTO SWEEP or MANU SWEEP:

+ Next Step ANLR SYNC
© X Axis FREQ

- 1 Axis OFF

MEAN FREQUENCY

- Spacing LIN POINTS

- Stari 20000. Hz if Xorz Axis - FREQ sefected
« Stop 5000.0 Hz
« Points 30

TOTAL VOLTAGE
+ Spacing LIN POINTS

-+ Start 8.0100 V [FST  if XorZ Axis = VOLT selected
- Stop 9.5000 v [FS]
- Points ag

The following is true with setting SWEEP CTRL = AUTO LIST or MANU LIST:

- Next Step ANLR SYNC

- X Axis FREQ

+ 1 Axis OFF

© MEANF.FILE C:\UPD\USER\R&S_EXAM, SPF i X or Z Axis FREQ selected
« TCOT V.FILE C:\UPD\USER\R&S_EXAM.SPV if X orZ Axis VOLT selected

B FUNCTION — DIM

DL Offset  OFF with ON: 0.0000 F5
- Square/$in  3.15/15 kHz
- Bandwith 30 kHz {only generators ANLG 25 kHz, ANLG 110 kHz)
- SWEEP CTRL OfF
- Settling FAST {oniy generators ANLG 25 kHz, ANLG 110 kHz)

- TOTAL VOLT 1.0000 V [FS]
The following is true with setting SWEEP CTRL » AUTO SWEEP or MANU SWEEP:

© Next Step ANLR SYNC

- X Axis VoLT oniy volt possible
< 1 Axis OFF

TOTAL VOLTAGE

+ Spacing LIN PRINTS

+ Start 0.0100 V [FS}
- Step 0.5000 vV [FS}
+ Points o

The following is true with setting SWEEP CTRL » AUTO LIST or MANU LIST:

- Next Step ANLR SYNC

© X Axis VOLT

- 1 Axis OFF

« TOT V.FILE C:\UPD\USER\RES_EXAM.SPV
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B FUNCTION — RANDOM

OC Offset OFF with ON: 0.0000 3
- Domain TIME
- PDF GAUSS
© VOLT PEAK 1.0000 V [FS3
© VOLT RMS  0.2550 V only in anaicg generators

The following is true with setting "Domain FREQ™:

- Spacing USER DEF
16.060 Hz

+ Equalizatn WHITE

- Lower Freg 10,000 Mz

- Upper Freg 20000, Bz

© VOLT PEAK  1.0000 V [FS]

% FUNCTION -~ ARBITRARY

+ DC Offsat  OFF with ON: 0.6000 S

© Filename  C:\UPDAUSER\R&S_EXAM.TYF

© VOLT PEAX 1.0000 V [FS]

© VOLT RMS  1.0000 Vv ondy in the analog generators

B FUNCTION — POLARITY
. B¢ Offset OFF with ON: 0.0000 £5
© VOLTAGE  0.5000 v [F5]

B FUNCTION — FM

- DC Offset OFF with ON; 0.0000 £5
« Mod Freg 1000.8 Hz

- Carr Freq 40.000 Hz

¢ Mod Volt  0.5000 %

» Carr Volt 0.5000 vV [FS]

3.5.2  Analyzer Defauit Settings

8 INSTRUMENT ANLG 22kHz

The following is true with setting ANALYZER ANLG 22 kz ANLG 100 kHz, ANLG 300 Hz:

+ Min freg 10 Hz {only for ANLG 22kHz}
~ Ref Imped 600.00 Q

- Channet{s} 1

+ £hi Input UNBAL BNC

The foll. is true with setting Ch1 Input -» BAL XLﬂ

« Chl Imped 800 Q The same settings are true for channel 2 {if selected)
« Chi Common FLOAY
- Chl Range AUTO -J
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The following is true with setting ANALYZER DIG 48 kHz, DIG 192 kHz, DIG 768 kHz:

- Min Freq 2 Hz {10 Hz with DIG 182 kHz and DiG 768 kHz)
+ Channel{s} 1
< Input SERIAL MUX
- Sample Frg 48 kHz
+ Dversamp 1 {2with DIG 192 kM2, 8 with DIG 768 kHz)
- Wordlength 24 {notwith PARAL and PARAL MUX)
© Wordoffset O {not with PARAL and PARAL MUX)
+ Audic Bits 20
+ Wordclock RISING {not with SERIAL MiUX and PARAL MUX)
« Wordseil{hl HIGH {with SERIAL MUX and PARAL MUX)
+ Bitclock RISING {not with PARAL and PARAL M{JX)
+ Bit Grder MSB FIRST {not with PARAL and PARAL MUX)
R STARY COND — AUTD
» Delay 0.000C s

The following is true with setting START COND TIME:

© Timetick 1.00C s
+ Points 30

The following is true with setting START COND FREQ CH1 [FREQ CH2:

Delay ¢.0000 s
+ Min Volt G¢.0100 v
- Start 1000.0 Hz
< Stop 10000, Hz
+ Variation 10.0060 %
- Settling OFF

The following is true with setting Settling EXPONENTIAL [FLAT:
- Samples 3

- Tolerance 1.0000 %

- Resolution  0.0G0%10 Hz

The following is true with setting Settling AVERAGE:
. Samples 3

The following is true with setting START COND VOLT CH1 |VOLT CH2:

Detay 0.0000 s
+ Start 0.0108 Vv
- Stop 1.0000 vV
+ Variatien 10,000 %
- Settling OFF

The following is true with setting Settling EXPONENTIAL [FLAT:
- Samplies 3

- Telerance 1.000C %

- Reselution  0.001C V

The following is true with setting Settling AVERAGE:
+ Samples 3
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® Functions of All Analyzers

B INPUT — PEAK
c Unit Chl ¥ fFS]
+ Reference VALUE:
1.0000 v [FS]

R FREQ/PHASE —FREQ
« Meas Time FAST
« UYnig Chi Hz

Unit £h2 ° {if phase selected)
+ Ref Freq  VALUE:
1000.0 Hz
- Format Pha -180..+180° {if phase selected)
- Ref Phase VALUE: {if phase selected}
16.000 °

+ freq Settl OFF
+ Phas Settl OFF {if phase selected)

The following is true with setting Freq Settl EXPONENTIAL [ FLAT:
+ Samples 3

+ Tolerance 1.0000 %

+ Resolution 0.1000 Hz

- Timeout 5.0600 s

The following is true with setting Freq Seitl AVERAGE:
- Samples 3 :

The following is true with setting Phas Settl EXPONENTIAL | FLAT:
- Samples 3

- Resolution ¢.1000 *

- Timeout 5.0000 s

The following is true with setting Phas Settl AVERAGE:
+ Samples 3

® MONITOR — OFF
+ Attenyat, 0.0 dB {if MONITORON)

¢ Default Settings of the Different Measurement Functions:

B FUNCTION — RMS & S/N
+ S/N Sequ  (FF
- Meas Time AUTO FAST
S unit Cht Vv [FS]
» Unit Chz [Fs] {if channel 2 activated)
- Reference VALUE:
1.0000 v [f5]
- Notch {Gain) OFF

- Filter OFF
- Filter QOFF
+ Filter QFF
- Filter OFF

« Fnct Settl OFF

The following is true with setting Fnct Sett! EXPONENTIAL [FLAT:
- Samples 3

- Tolerance 1.000C %

+ Reseolution 0.0610 V

The following is true with setting Fnct Seft! AVERAGE:
- Samples 3
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K POST FFT ~0FF
FFT Size 4085 (I POST FFT ON)
- Window RIFE VINC 2 (i POST FET ON)

¥ FUNCTION — RAMS SELECT
- Meas Time AUTD FAST
- Urit Chl  V [¥s]
« Unit Ch2 v [FS] {if channel 2 activated}
- Reference VALUE:
1.0000 V [F$)]

Bandwidth 1 % with bandwidth FIX: 100.00 Hz
I SWEEP {TRL ==0FF

The following is true with setting SWEEP CTRL AUTO SWEEP, MANU SWEEP:

- Spacing L0G POINTS

- Start 180,00 Hz
- Stop 20000, Hz
- Points 30

The following is true with setting SWEEP CTRL AUTO LIST, MANU LIST:

- Filename  {:\UPD\USER\RES_EXAM,SPF
® FREQ MODE = GEN TRACK with FREQ MODE FiX: 1000.0 Hz
- Fnet Settl  QFF

The following is true with setting Fnct Settl EXPONENTIAL [FLAT:
- Samples 3

+ Tolerance 1.0000 %

- Resolution 0.0010 V

The following is true with setting Fnct Settl AVERAGE:
+ Sampies 3

L FU NCTION — PEAK &5/N  (oniyinanalyzers ANLG 22 kHz and DiG 48 kHz)
S/N Sequ  OFF
- Meas Mode PK+
+ Intv Time FAST
- Unit Cnt v [FS]
©Umit £h2 Vo [FS] (if channel 2 selected)
- Reference VALUE:
1.8000 V {FS]

© Filter OFF
« Filter OFF
- Filter GFF

+ Fnct Settl OFF

The following is true with setting Fnct Sett! EXPONENTIAL /FLAT:
- Samples 3

- Tolerance 1.0000 %

- Resolution £.0010 V

The following is true with setting Fnct Settl AVERAGE:
- Samples 3
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B FUNCTION — QPK & S/N {only in analyzer ANLG 22 kHz and DIG 48 kHz2)
- §/N Sequ  OFF
« Intv Time SLOW
< Unit Chl v [F$]
s Unit Ch2 v [FS] {if chaanel 2 activated)
+ Reference VALUE:
£.0000 vV [FS]
+ Notch (Gain) OFF

« Filter OFF
+ Filter OFF
+ Filter OFF

« Fact Settl OFF

The following is true with setting Fnct Settl EXPONENTIAL [FLAT:
- Samples 3

- Tolerance 1.0000 %

- Resolution 0.0010 V

The following is true with setting Fnct Sett! AVERAGE:
- Samples 3

®| FUNCTION — DC {only in analyzers ANLG 22 kz, ANLG 100 kHz, ANLG 300kMz)
+ Meas Time FAST
- Unit Chi v [F5]
- Unit Chz v [F5] {if channel 2 selected)
- Refergnce VALUE:
1.0000 v [FS]
+ Fnct Settl OFF

The following is true with setting Fnct Settl EXPONENTIAL | FLAT:
« Samples 3

« Tolerance 1.0000 %

- Resolution 0.,0010 V

The following is true with setting Fnct Settl AVERAGE:
- Samples 3

& FUNCTION — THD
- Meas Mode Al di

© Unit ¢B

- Fundamentl AUTO

- Fnet Settl OFF

The following is true with setting Fnct Sett! EXPONENTIAL [FLAT:
+ Samples 3

+ Tolerance 1.0000 %

- Resolution 0.0CG10 %

- Timeout 5.0000 s

The following is true with setting Fnct Settl AVERAGE:
- Samples 3

B FUNCTION — THD + N/SINAD
© Meas Mode THD+N

- Unit 4¢8

+ Fundamentl AUTO

+ Frglim Low 100,00 Hz

< Frqlim Upp 20000. Hz

« Fnet Settl OFF
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The following is true with setting Fnct Setti EXPONENTIAL [FLAT if Meas Mode THD + N | NOISE
has been selected:

+ Samples 3

+ Tolerance 1.0000 %

- Resolution 0.0010 %

- Timeout 5.0060 s

The following is true with setting Fnct Sett! EXPONENTIAL [ FLAT if Meas Mode SINAD has been
selected:

- Samples 3

- Tolerance ©.0864 dB

- Reselution 20.000 dB

+ Timeout 5.0000 s

The following is true with setting Fnct Sett! AVERAGE:
- Samples 3

« POST FFT  OFF

The following is true with setting POST FFT ON:
« FFT Size 81082
< Window RIFE VINC 3
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¥ FUNCTION — MOD DIST
© Unit dB
+ Fact Settl {OFF

The following is true with setting Fnct Sett! EXPONENTIAL [FLAT:
+ Samples 3

» Tolerance 11,0000 %

+ Resolution 0.0010 %

- Timeoyt 5.0000 s

The following is true with setting Fnct Settf AVERAGE:
« Samples 3

¥ FUNCTION -~ DFD
+ Meas Mode d2

+ Unit dB

+ Fnet Settl OFF

The following is true with setting Fnct Settl EXPONENTIAL [FLAT:
« Samples 3

- Tolerance 1.0000 %

+ Resolution 0.0010 %

- Timeout 5.0000 s

The following is true with setting Fnct Settf AVERAGE:

- Samples 3
B FUNCTION — DIM {only in analyzers ANLG 22 k#z and DIG 48 kHz)
© Unit dB

- FREG MODE FIX:
Square/Sin 3,15/ 15kHz
- Fret Settd QOFF

The following is true with setting Fnct Sett! EXPONENTIAL | FLAT:
- Samples 3

+ Tolerance 1.0080 %

* Resolution 0.0010 %

+ Timeout 5,0000 s

The following is true with setting Fnct Sett! AVERAGE:
+ Samples 3

8 FUNCTION — WOW & FL (only in analyzers ANLG 22 kHz and DIG 48 kz)
+ Standard  DIN/IEC

© Waighting ON

< Unit *

+ Fnot Settl OFF

The following is true with setting Fnct Sett! EXPONENTIAL |FLAT:
+ Samples 3

- Toterance 1.0000 %

+ Resolution 0.00:10 %

- Timeout 5.0000 s

The following is true with setting Fnct Sett! AVERAGE:
« Sampies 3
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- POST FFT  OFF

The following is true with setting POST FFT:
- FFT Size 8182
+ Window RIFE VINC 1

® FUNCTION — FFT

« Noteh (Gain} OFF

« FFT Size 4098

- Window RIFE VINC 2
- Rverage 1

- Looming OFF

The following is true with setting ZOOMING ON:
« Looming ON (2...288)
» Center 10000 Kz
© Span 21.75 kHz (ANLG 22 kHz }
154,87 kHz {ANLG 100 kHz)
484,00 kHz {ANLG 300 kHz)
With the digital analyzers, the value depends on the sample rate selected
+ Zoom Fact 2

E FUNCTION— POLARITY (there are no further parameters)

® FUNCTION — WAVEFORM
+ Trig Level ©£.0000 V

+ Trig Slope RISING

- Interpol 1

- Trace Len G.0100 s

3.5.3  Filter Panel Default Settings

® Basic Parameters of the Individual Types of Filters:

Lownpass filter:

- Passband 20000. Hz
« Attenuat. 60.000 oB
- Short Name 1:LFP20.0kHz

Highpass filter:

+ Passband 400,00 Hz
- Attenuat. 60.000 4B
- Short Name 2:HP400.0Hz

Bandpass filter:

+ Passb Low 900.00 Hz
« Passh Upp 1100.0 Hz
+ Attenuat. 60.00C dB
- Shert Name 3:BP8CO.0H:z

Bandstop filter:

+ Passb Low 800.00 Hz
+ Passbh Upp 1100.9 Hz
+ Attenuat., B60.00D dB
+ Shprt Name 4:BSS800.CHz
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Notch filter:

« Center Frq 16000, Hz
+ Width §00.00 Hz
« Attenuat, 60.000 dB
- Short Mame 5:NO16.0kHz

Octave filter:

+ Center Frg 12500. Hz
- Attenuat. §0.000 dB
+ Short Name 7:0012.5kHz

File-defined filtz - (FILE DEF):

© File name  C:\UPDVUSER\RES _EXAM.CGE
- Belay 0.3886 s
© Short Name 8:R&S_EXAM

® Standard Types of Filters of the Individual Filters:

B FILTER 01  LOW PASS

B FILTER 02  HIGH PASS

W FrITER 03 BAND PASS

B FILTER 04  BAND STOP

B OFILTER 05 NOTCH FLT

B FIiTER 06 1/3 OCT FLT
M oFTIITER 07 OCTAVE FLY
M FILTER 08  FILE DEF.

B FILTER 09 FILE DEF.

3.5.4 Display Panel Default Settings

¥ OPERATION ~— BARGRAPH
8 BARGRAPH 1 — FUNCCH1
- Unit v [FS, Hz, dB, %]

- Reference VALUE:
1.0000¢ v [FS, Hz, 48, %}

- Scale AUTG  ONCE
- Spacing LIN
¥ BARGRAPH 2 — OFF

(Basicynit of the selected analyzer or bargraph function {cf.
Section 2 .4)}

(Basic unit of the selected analyzer or bargraph function (cf.
Section 2.4)}

if the same function has been sefected for BARGRAPH 2 and BARGRAPH 1:

Scate B EQUAL A

If = NOT EQUAL A has been selected for Scale B:

- gnit v [FS, Hz, d8, %}

+ Reference VALUE:
1.0600 v [FS,Hz, dB, %}

+ Scale AUTO ONCE
+ Spacing LIN
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K BARGRAPH3 VOLT

Unit vV [F5]

Reference 1000.0 vV [1.0000 FS)
« Scale AUTO
- Spacing LIN

B BARGRAPH 3 FREQ

+ Unit Hz
Referance 1000.0 Hz
- Scale AUTO
« Spacing LIN
8 BARGRAPH3 ONTIME|INTERVAL
© Unit S
- Scale AUTO
- Spacing LIN
LIMIT CHECK
- Mode OFF

VOLT, FREQ, ON TIME and INTERVAL are

values displayed depending on the setting under

"X Axis"with a generator sweep.

With a sweep of the center frequency of the
remsselective bandpass filter in the analyzer with
measurement function RMS SELECT, FREG is displayed.

The following is true with setting "Mode LINM LOWER, LIM UPPER, LIM LOW&UP ;

- Check TRACE A

« Lim Upper VALUE:
0.5000 V

« Lim Lower WVALUE:
0.050C Vv

3.5.5

- UPD TECadr 20

» Beeper ON

SCREEN HARD Copy =

+ Destin PRINTER
Printname R&SPDN

+ Abort NG

{notwith LiM LOWER}

(notwith LM UPPER)

Standard Settings of the Option Panel

If Destin - PLOTTER, PCX FILE or HPGL FILE is selected, the following is true:

- Lopy SCREEN
+ Filename SCREEN
* Plot on IEC BUS
© IEC Adr 4

PRINT

-« Type OFF

PANEL KEYS

- Repin Rate 10.000 Hz

Rep Delay 0.5000 s
DISPLAY

+ Extrn Disp BOTH B/W
HELP LANGUAGE

Language GERMAN
CALIBRATion ANL
- lero Auto N
CALIBRATion  GEN
+ LBG Auto QFF

1030.7500.02

{with HPGL FILE and PLOTTER)
{with HPGL- and PCX-FILE)
{with PLOTTER)

{with PLOTTER)

3.190



3.5.6

1030.7500.02

Standard Setting of the File Panel

LOAD INSTRUMENT STATE -——
© Mode COMPIL. SETUP

. Filename LASTSAVE

STORE INSTRUMENT STATE =meee
' Mode COMPL SETUP

c Attrib READ/WRITE

- Filename LASTSAVE

STORE TRACE/LIST

+ Store OFF

UTILS

+ Delete TO_DELET

« Work Dir C:\UPDAUSER
. LoPY SOURCE

- To DEST

3.9
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3.6 Automatic Control of the UPD with R&S-Basic

Important note: The software described below can be obtained as an accessory for the UPD
with the designation UPD-K1 and is not supplied with the UPD.

3.6.1 Use

Executing frequent test sequences in a fast and repeatable way, summing up the results and creating a
valuable documentation, these are the applications of the automatic UPD control with R&S Basic.
These automatic complete measurements, consisting of generator and analyzer functions of the UPD,
are used for entire characterization of instruments and components in production or in the test shop
and for ensuring and monitoring the characteristics of operating and transmission devices.

A universal automatic control for the automatic complete measurement does not only have to control
the instrument functions, but must also be able to evaluate the measurement results and branch in the
program. Besides, operator prompting with confirmations and indications is expected. Furthermore,
synchronization with a time base or external events may be required. Thus, some pregramming is
sometimes required, but it should be as easy as possible. Therefore, a complete BASIC interpreter with
optimally integrated commands is used for operation of the measuring instrument, A simple keystroke
permits to change between normal operation of the measuring instrument and BASIC. The command
extensions for the instrument control feature the same structure as the IEC-bus commands, which in
turn comply with the international SCP| standard. For reasons of speed, however, the SCP1 short form
is always used.

3.6.2 Scope of Functions

The UPD provides about 600 elements of operation (ie functions in the programming language) and
almost that much key words as parameters. Therefore, not only the users who actually do not want 1o
be involved with programming, but also the experts will appreciate the integraled program generator.
Every input via front panel or keyboard for setting the UPD is recorded in logging mode and added to
the program as a complete program line! Simple test sequences are thus completely programmed
without having typed a single line. There is no need to check the correct syntax, the created program
can be easily read due to the standard SCPI notation and can thus be easily modified and
supplemented.

R&S Basic with easy to handle IEC-bus commands that are optimally incorporated into the syntax can
also control further IEC-bus devices without the need for an external controller (This requires option
IEC-bus interface UPD-B4). Likewise, it is easily possible o operate the seria} interface and write and
read files for connection with peripheral devices or other programs.

For graphicat output, BASIC can fully make use of the UPD software: Graphs with sophisticated scaling
and labelling, bargraphs, bargraphs with trailing pointers, all of them also with automatic scaling
depending on the measured value, are still available. in addition, the graphics commands belonging to
Basic can also be used.

If the UPD is to be controlled by an external controlier in a test system, two REPLACE commands can

be used to conver all UPD IN/OUT instructions into IEC commands { [EC INJOUT). This constitules
the basical program for controlling the UPD.

1030.7500.02 3.192 E4



3.6.3 Preparation for Use

Thsequently, a memory model for Basic can be selected by calling UPDSET. The user indicates how
much memory he wants to reserve for the Basic program and Basic data (variables). Since the UPD
cannot simultanesously be remote-controlled via the IEC bus and the automatic control, the user must
choose between the two possiblilities by means of UPDSET. The files CONFIG.8YS and UPD.BAT are
thus changed. -UPDSET contains a menu through which the user is guided.

e Enter "UPDSET" and "4" after the prompt ¢:>.

The operating mode selected is maintained even after the instrument has been switched off.

To estimate the required memory, the following rough values are given: A typical Basic line requires
about 25 bytes, 13k program memory is thus sufficient for about 500 lines or 10 pages of program. The
remaining empty memory can be polled in Basic with FRE(1). -A variable in Basic requires about 15
bytes {depending on the length of the name}, and a field with floating-point numbers requires 8 bytes
for each index. FRE(0) indicates the remaining storage area.

The memory should not be oversized, since the program may be limited in its speed from a cerlain
size onwards (see also Appendix UPD/Basic memory management). If the preselected values are not
exceeded, the floppy disk supplied permits to install the automatic control with R&S Basic on the UPD.
For this purpose

» Switch off UPD.

» Connect exiernal keyboard {compatible with AT} to the UPD.

» Switch on UPD.

» Quit the UPD program by pressing the keys "SYSTEM®* and "ENTER" ( front panel) or “Strg F9" and "
-J* (external keyboard)

« Insert UPD CONTROL floppy (Automatic Control).

» Enter "A:" and "" to change 1o drive A,

e Enter "ACINST" and “.1* afier the prompt A:>.

« After the installation, take the UPD CONTROL floppy disk out of the drive.

¢ Enter "C;" and ".1" to change fo drive C.

Important note: The Automatic Control UPD-K1 assumes the UPD software version 2.0 or
greater. If an earlier version is installed, ACINST will output an appropriate error message and
request reinstaliation {see UPD Manual 1.3 Reinstallation of the UPD Software).

Suhe UPD operates at full speed.
In the case of first installation, the UPD must boot anew; otherwise this is only necessary when the
memory model is changed. UPDSET can also be called in order to inquire about the currently active

memory allocation. If the UPD is to operate again as a measuring instrument contrelled externally via
{EC bus, UPDSET can alsc be used to return to this mode.
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3.6.4 Operation

in the following, a distinction is made between Basic and the UPD program, the latter including all
routines except Basic (i.e. the test, readout, graphics output and input routines).

3.6.4.1 Connection Basic-UPD

The function key F3 switches between the UPD and the Basic input mode. 1f Basic is in the input mode,
the fields for output of measured values appear at the upper edge, irrespective of whether picture
graphics is selected in the UPD or not. The field below down to the softkeys is available to Basic.
When returning io UPD operation, the panels are first completely built up again in order to exactly
indicate the instantaneous settings, since they may have been changed from Basic. Basic becomes
inactive, but its last status is maintained.

While Basic is walling for a line entry (as after pressing of the “.’"-key), the UPD program continuous to
run in the background, and the measurement results are indicated. The effects produced by the
settings made by Basic can thus be observed immediately,

Possible error messages after pressing of the F3 key: In the case of the message “stringx.sys device
driver not loaded", Basic has not been instalied correctly, with *memory not available™ a memory size
has been selected with UPDSETior which the available space is not sufficient.

3.6.4.2 Logging Mode

The function key F2 switches the "logging mode” on and off. The respective mode is indicated in the
bottomn right corner above the softkeys. in the case of "on", all entries used for setting the UPD are
appended to the Basic program as command line, After switching to the Basic mode, these new lines
are displayed automatically and can be modified, if necessary.

The Basic commands for automatic contro! of the UPD differ only slightly from the commands for
remote control via the 1EC bus. The program can easily be converted into the other commands using
the Basic command REPLACE {e.g. for controlling the UPD using an external controfler). See also
UPD-specific modifications of the Basic manual, paragraph REPLACE.

3.6.4.3 Basic Extensions

R&S Basic for the UPD is extended by the following commands {they are described in detall in the
following). For comparison, equivalent IEC-bus commands are indicated in parentheses.

UPD QUT <string> (IEC OUT <adr>, <string>)
UPD IN <string variable> { IEC N <adr>, <string variable)
UrPD GTL (IEC LAD<adr>:IEC GTL}

UPD BLOCKIN <array variable>
UPD BLOCKOUT <array variable>, <count>
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UPD OUT <string>

transfers a string {constant in quotation marks, variable marked by $ or string expression) to the UPD
program.
Example:
100 UPD OUT “SOUR:FREQ 1000HZ"
sets the frequency of the generator.

The syntax of the strings is summed up further below.
UPD IN <v>$

accepts a string from the UPD program. This may be a measured value, a block of measured values
or a polled setting. What is to be read in must be indicated before by means of a query provided with a
question mark.
Example:
100 UPD QUT *SENS:DATAZ?*
110 UPD IN AS
applies the measured value of the 2nd channel to variable A$ for further processing.

UPD GTL [B 1 Ui G]
Switches back to UPD mode under program control.

Without parameters given, the UPD input mode is selected again {as with the F3 key in Basic mode or
the EXIT instruction). Pressing of the F3 key permits to return to Basic again. However, Basic remains
in the RUN mode {contrary to first pressing of the F3 key or EXIT} and continues the user program with
the line following UPD GTL after pressing the F3 key.

The appended "U" temporarily switches to the UPD mode in order o build up all displays, in particular
the graphics window set and the trace(s) or FFT. However, no entries can be made in the panels. Basic
also remains in the RUN mode, only waiting for entries if intended in the program. This is illustrated in
the following example, where the Basic program i$ only continued after the user has pressed a key:

100 UPD GTL U :* Update graphics

110 PRINT *Press any kKey to continue...*®
120 INKEY AS

130 IF As="" THEN 120

970 UPD GTL B :' Restore Basic screen
$80 END

The "B" as parameter permits to restore the Basic display to the status visible before calling of UPD
GTL U.

The "G" parameter is used 1o switch over to UPD mode in order to build up all panels and immediately
back to the Basic mode. Especially the graphics panel is drawn (if it has been made aclive using
DISP:CONF) so that the data transmitted by Basic can be displayed, for example.

if the Basic program is stopped or aborted by means of a STOP instruction or by pressing the Unibr,
key {together with the Sirg key), the F3 key acts differently when switching back to Basic mode,
depending on the GTL parameter: After “B", the Basic display is restored, "U" restores the display built
up after RUN (e.g. with UPD graphics output),
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UPD BLOCKIN <array{i}>

Loads block data (ie lists or series of measurements) from the UPD program into a data field (indexed
variable) for further processing. As with UPD IN, a query mus! indicate before what to read in. The
number i indicates the index starting from which the first value of the block is stored. The length of the
complete list is always used, which is why the data field must have been defined large enough before
with DIM.

Examples of block_commands:

SO0 DIM A(200)

100 UPD QUT “sour:list:freg?*

110 UPD BLOCKIK A(0)

120 UPD QUT “sour:list:freg:poin?*
130 UPDIN AS: Count = VALI(AS)

for transfetring the data from the UPD to Basic into the fiekt A{ ) and the current length to Count.
UPD BLOCKOUT <array(i}> [,n)

Stores block data (like UPD BLOCKIN) in a reserved communication area of the UPD so that they can
subsequently be transferred from Basic 1o the UPD program using a UPD OUT "...." command.
Possible applications are the transfer of lists or values for subsequent graphical representation.

The index i indicates the value starting from which the data field is transferred. n determines the
number of values; without this value, the size defined by DIM is used.

Example ( note the sequence):

100 UPD BLOCKOUT a(0},20

100 UPD OUT *"trace tracl"

for transferring the data from Basic to the UPD, e.g. for graphical display.

3.6.4.4 Differences from the IEC-bus Syntax

The syntax of the SCP1 commands ( strings ) is basically the same as the one used for IEC bus
control(see UPD 1EC-bus description), except far a few differences:

1. Only the short form is always accepted (in general 4 letters indicated in upper-case notation in the
description).

2. The suffix 1 ( equivalent with the case without suffix) must be omitled with the headers, but not with
the parameters.

Example:

10 UPD GUT *inp:type bal"
not
(10 UPD OUT *inpl:type bal®}
but

20 UPD OUT "inp2:type bal*®
30 UPD OUT “"inp:sel chl*®
not
{10 UPD OUT “inp:sel ch"}
3. Optional key words ( in square brackets [] in the description } must not be used.

3.6. Only the following “** commands are currently available: *RST and "WAI.
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3.6.4.5 UPD specific Modifications to the Basic Manual

There are only little medifications to the supplied standard Basic manual resulting from different
condiions. In the part of the manual depending on the computer, the Basic manual of the version for
the controllers PSA and PAT is valid.

Softkey labelling and function keys
Compared with the standard Basic manual, the function keys are shifted by 4 keys, because F1i to F4
are assigned different functions in the UPD. The softkey labelling has been adapted accordingly for the
UPD. Switchover between alphanumeric and graphics mode ( F8) is not provided in the UPD.

BYE
is a synonym for EXIT; description see under EXIT.

COLOR
should not be modified in order in order not to affect the UPD graphics output. The colors are assigned
as follows:

Pen UPD colar mode UPD b/w mode E
] while white (background)
1 black : dark grey  (preselected color)
2 white grey
3 red black
4 grey grey
5 yellow light grey
6 black dark grey
7 yellow dark grey
8 grey black
9 green black
10 blue black
11 green black
12 yellow dark grey
13 dark green dark grey
14 black black
15 black black
COPYOUT

is not supported, See GSAVE "LPT1".

EXIT (synonym for BYE)
leaves the Basic mede and returns to the UPD input mode and not to MS-DOS.

GRAPHIC
The interface name for putting out graphics on the screen is no longer GRAPH but GRAPX with the
UPD.

GSAVEon LPT
is not supported. Instead, the HCOP:DEST <> remote-cantrol command should be used for printed

output of the display.

HELP
is not supported as a command; instead, the F1 key permits to ask for context-related help if the cursor
is positioned on a key word (not yet in UPD Version 2.0).

HOLD
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Note: During the wait time, the routines are not continued; therefore, with long times, it is better
implemented with a loop with TIME.

REPLACE
in order to allow for the comma to be also contained in the REPLACE command as part of the string
(and not as separator between the new and the old string), it can be used with preceding backslash (\)
within the string. Example1:

old program: 100 UPD OUT 4%
REFLACE UPD OUT, IEC QUT 20,

new program: 100 IEC OUT 20,48

Example2;
old program: 100 IEC IN 20, a$
REPLACE IEC IN 20\,, UPD IN
new program: 1006 UPD IN AS

SCREEN
is not supported; SCREEN 18 ( VGA mode with 16 colors/grey shades) is always set.

SET
The color of the pen is selected from the colors described above under COLOR.

SHELL
is only supported with restrictions, since the remaining memory of approx. 60 bytes is too small; the
MS-DOS command interpreter together with the program called must not exceed this memory size.
However, this is the case with the internal and a few external MS-DOS commands { dir, del, md, cd
ete, see MS-DOS manual).

VIEWPORT
The upper limit for y2 should be 294 so that the upper field remains vacant for readout of the measured
values. In principal, there are no restrictions to the Basic graphics commands, it is up to the user
whether the area used by the UPD graphics is overwritten.

WINDOW
The preselected values are 0,639,0,293,

ZOOM
is not supported
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3.6.5 Appendix
3.6.5.1UPD/Basic Memory Management

Since the memoy available to MS-DCS programs is limited, the overlay technique is used in the UPD
program, Furthermore, Basic requires memory for the user program and #s data (variables). These
memoryareas are assigned the parameters

-bp<n> for the program memory and

-bd<n> for the data memory,

Example:
upd_ui -bplée -bds

reserves 16k main memory for the program and 8k for the data, Basic itself needing about 3k for its
own management.

The minimum values are about 8k program and 4k data. Basic can manage a maximum of 84k
However, with a size of about 2 times 32 K, the overlay memory for the UPD program is decreased,
reducing the program speed. More detlailed specifications are not possible, since the avaiiable total
memoty, which may be occupied by resident programs and device drivers, may vary to a great extent.

The memory management of the UPD program is to be briefly explained in the following so that an
expertized user can optimize his own configuration. The program and data memory used for Basic is
first reserved in the UMB area. If this is not possible {because the line DOS=HIGH,UMB is missing in
the CONFIG.SYS, or too may other programs have been loaded infc this area by LOADHIGH or
DEVICEHIGH), the space in the conventional memory (below 640k) is used. If the remaining memory
for the UPD program becomes too small then, no memory is reserved for Basic at all. The attempt o
switch to Basic then produces the error message "not encugh memory for BASIC®,

If space in the conventional memory is to be used, the overlay memory is decreased. The UPD
program may be restricted in its speed from a cerain size onwards, which also depends on the
meamory required by other resident programs.

When executing Basic, other instruments can also be controlled via the IEC-bus interface. In this case,
the UPD is the system controller via Basic, ie it can no longer be remote-controlled by an external
controtter, The parser program UPD_IEC.EXE is no longer needed and must nol be leaded any mora
when starting the UPD. Instead, Basic requires the following device drivers:

STRINX.8YS  as Basic editor

IECX.SYS as IEC-bus controller

GRAPHX.8YS for the Basic commands for graphics output

BEEPX.8YS for audio outputs,
The user need not be familiar with the details, because, with the program UPDSET described in 3.6.3,
he is automatically supplied with the CONFIG.SYS to be used and the associated batch files,
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Annex A IEC/IEEE-bus Interface

The UPD can be equipped with an IECIEEE-bus interface according to standard IEC 625.1/I1EEE 488. The
mating connector is at the rear of the instrument. A controller for remote control can be connected
via the interface. Interconnection is made via a shielded cable.

Al Characteristics of the Interface
» B-bit parailel data transfer
¥ bidirectional data transfer
» threeline handshake
» high data transfer rate of max. 350 kBy‘te/s
» upto i5devices can be connected
¥ maximum iength of interconnecting cable 15 m (single connection 2m)
¥ wired OR if several instruments are interconnected in parallel
IFC NEAC NRFD oav £0t D04
SRQ DI 3
SHIELD
noommaCAEA™
I;;UULJHUULJLJULJEJ
<Q 24 12
InEalnEmkolininlcEalnlnksl
L]UI.ILIULIULJL%UUU
LOGIC i e 13164 5
GND
GND (11 % \\ DICs
GHD (1D o107

GND(3)  GNDI8) GND{7) GNDIB} REN jelie}:}

Fig. A-1Contact Assignment of 1EC-bus connector

A2 BusLines

1.

2.

Data bus with 8 lines DIO 1 to DIO 8.
The transmission is bit-parallel and byte-serial in the ASCH/ISO code. DIOY is the bit of lowest order,
DIO8 the bit of highest order.

Control bus with 5 lines,
1FC (Interface Clear),
active low resets the interfaces of alf connected instruments to the default setting.

ATN {(Attention)},
active low signals the transmission of interface messages
inactive high signals the transmission of device-dependent messages.
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SRQ (Service Reguest),
active iow enabies a device connected to send a service request to the controller.

REN (Remote Enable}, .
active low permits the switchover to remote control,

EOI (End or identify),

has two functions in connection with ATN:

active low marks the end of data transmission with ATN = HIGH
active low triggers a paraliel poll with ATN = LOW.

3. Handshake bus with three lines.
DAV (Data Valid),
active low signals a valid data byte on the data bus.

NRFD (Not Ready For Data),
active low signais that one of the devices connected is not ready for data transfer.

NDAC (Not Data Accepted),
active low as long as the instrument connected is accepting the data present on the data bus.

A3 Interface Functions

Instruments which can be remote-controlied via IEC-bus can be equipped with different interface
functions. Table A-2 lists the interface functions appropriate for the UPD.

Table A-2 Interface functions {max. for module NEC7210)
f:::;:: ar Interface function
SH1 Handshake source function (source handshake)
A1 Handshake drain function (acceptor handshake)
L3/LE3 Listener function.

TSTES Talker function, ability to respond to serial poll
SR1 Service request function {Service Reguest)

PP1 Paraliel poll function

RL1 Remote/local switchover funttion

DC1 Resetting function (Device Clear)

DT Trigger functicn (Device Trigget)

1.5 Controfler function (with optional software only)
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A4 Interface Messages

interface messages are transmitted to the UPD on the data lines, with the attention line being active
(LOW). They enable the communication between instrument and controller.

Common Commands
The common commands are encoded in the range t0 through 1F hex. They are effective for all
instruments connacted to the bus without addressing them before,

BASIC command

Command for R&S Effect on UPD
controilers
DCL  (Device Clear) ECDCL Abarts the processing of the commands just received and

sets the command pracessing software to 2 defined initial
state. Does nat change the instrument setting.

IFC  {Inferface Clear) 1ECIFC Resets the interfaces 10 the default setting.
W0 (Local Leckout) ECLLO The LOUIEC ADDR key 15 disabled.

SPE  {Serial Poll Enable} {ECSPE Ready for serial polt

SPD  {Serial Poli Disable) {ECSPD End of serial poit

BPYU  ({Parallel Poii Unconfigure) {ECPPU End of the parallei-poll state

Addressed Commands
The addressed commands are encoded in the range 00 through OF hex. They are only effective for
instruments addressed as listeners.

BASIC command

Command for R&S Effect on UPD
controllers
SDC (Selected Device Clear} IECSDC Aborts the processing of the commands just received and

sets the command processing software to a defined initial
state. Does not change the instrument setting.

GTL {(Gotolocal) IECGTL Transition to the "Local” state {manuai control)

FRC {Parailel Poll Configure) 1ECPPC Configure instrument for paralled polt
{requires follow-up command)
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Table 3-3 ASCIASO- and HEC character data set

Control characters Numbers and Upper-case letters | Lower-case letters
special characters

O | NUL 16 i DLE 32 1 5P | 48 0 64 @ 30 P 96 ) 1124 p
1 jsoHjoeTL) 17 Ipctluof 33 t a5 1 1 65 | A | 8% v v a 13| q
2 | sTX 18 | D2 34| " so | 2 | & | B 82 R {98 | b |14l r
3 | ETX 19 | DC3 5| # ] 5 3 {eri C 83 s | 99 ¢ J115d s

4 TEQOTiSDC] 20 [ DCA | DCL ) 36 5 52 4 68 D 84 T 100 d 116 t

5 JENQ| PPC ] 27 [NAK PPUL 37 % 53 5 69 £ 85 U 161 ] LAY IR

6 | ACK 22 | SYN 38 & 54 3 70 F 86 v 02 H 118 v

7 BEL 23 | ETHE 39 $5 ? 71 G 87 W 1103 g 119 | w

8 BS | GET § 24 |CAN | SPE § 40 { 56 8 72 H 88 X G4 ] h 120 | x

g | Y [Tev) s femfseobar l oy sy oo 73l fes oy fwosy i jan oy
16 | LF 26 | suB 42 | * §sa |+ |74l 4 Jo0| 2z Jo6| j J122) z
1Vt 27 | Es¢ a3 |+ Jsof : bos ik o]t Qo] w frazl g
12 FFF 28 | #S aa |, Fesl ¢ 178 v fFo2] v Qo) 1 fi2a] |
13§ CR 2% | 6§ a5 | - Ier ] =) imypos | ¥ Lwegmfbiast }
14§ SO 30 | RS a6 | . Fex iy brm | owm loeal ot jue| n jras| -
15 | sl 31 | us ar | ¢+ Ve v/ {79} o les | - bt o |27 0EL
UNL

Addressed Universal Listener addresses | Talker addresses Secondary
commands commands addresses and

commands

Control character code:

eg 9 |HT |rCT

interface message (" Take Control”)

ASCli character ("Horizontal Tab”™} -

Decimal
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Annex B List of Error Messages

The following fist contains error messages which can be obtained via IEC-bus or in manual operation.
Negative error numbers are SCPI-defined and are given in full length although the UPD does not use
all of them. Positive error numbers mark device-specific errors.

The table contains the error number in the left-hand column. In the right-hand column, the error text
being entered into the errorfevent queue or being displayed is printed in bold face. Below the error
text, there is an explanation as to the respective error.

B.1 SCPl-specific Error Messages

NoError

£rror number

Error query response
Explanation

‘No error

This message is output if the error queus is compietaly empty.

Command Error — sets bit 5 in the ESR register.

Error number Error qugry response
Explanation
-100 Command Error
The command is faulty or invalid.
-101 invalid Character
Asyntactic element contains a character which is invalid for that type,
Example: A header containing an ampersand, "SOURCE&”
-102 Syntax error
Anunrecognized command or data type was received.
Example: A string was received when the device does not accept strings.
-103 invalid separator
The device was expecting a separator and received an illegai character.
Example: The semicoion was omitted after a program message unit.
-104 Data type error
The device recognized a data element different than one allowed.
Example: Numeric or string data are expected byt block data was received.
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Command Error {cont.)

Error number

Error guety response
Explanation

<1035

GET not allowed
A Group Execute Trigger (GET) was received within a program message.

-108

Parameter not allowed
More parameters were received than allowed in this command.

-108

Missing parameter
Fewer parameters were received than required for this command.

-110

Command header error
Faulty header.

-111

Header separator error

A character which is not a legal header separator was encountered.
Example: Nowhite space foliowed the header, “*ESE255”

-112

Program mnemonic toc iong
The header contains more than 12 characters.

-113

Undefined header

The header is syntactically correct, but it is undefined for the UPD.
Example; E*XYZ is not defined for any device.

-114

Header suffix out of range
A nonheader character has been encountered in the header element parsed by the device.

-120

Numeric data error
Faulty numeric data.

-121

Invalid character in number

A number contains an illegal character.
Example: An "A" in a decimal numericor 8 9" in octal data.

-123

Exponent too large
The magnitude of the exponentis larger than 37,

-124

Too many digits

The mantissa of a decima! numeric date element contains more than 235 digits {exciuding leading
2eros).

-128

Numeric data not atlowed

A iegal numeric data element was received, but the device does not accept one in this position for the
header.

-130

Suffix error
Faulty suffix.

-131

Invaiid suffix
The sutfixis inappropriate for this device.

-134

Suffix too long
The suffix containg more than 12 characters,

-138

Suffix not aliowed
Asuffix was received after a numeric element which does not allow suffixes,
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Fortsetzung: Command Error
Errgr query response
Error number query resp
Explanation
-140 Character data error
Faulty character data
-141% Invalid character data
Either the character data eiement contains an invaiid character or the particular element received is not
valid for the header.
~144 Character data too long
The character data element contains more than twelve characters.
-148 Character data not allowed
Adegal character data element was encountered where prohibited by the device.
-150 String data error
Faulty string data.
153 Invalid string data
A string data element was expected, but was invalid for some reason.
Example: An END message was received before the termmal quote character.
-158 String data not allowed
A legal string data element was encountered where prohibited by the device.
-160 Block data error
Faulty block data.
-181 invalid block data
X A biock data element was expected, but was invalid for some reason.
) Example: An £END message was received befare the length was satisfied,
-168 Biock data not allowed
Alegaiblock data element was encountered where prohibited by the device.
-17¢ Expression error
Faulty expression data.
-171 Invalid expression
Invalid expression data element, for example, unmatched parentheses or an illegal character.
-178 Expression data not allowed
A tegal expression data elementwas encountered where prohibited by the device.
-180 Macro error
A faulty macro was defined, or an error occured when exetuting a macro.
-181 invalid outside macro definition
A macro parameter placeholder ($ <number) is outside the macro definition.
-183 invalid inside macro definition
The program message unit sequence, sentwith a *DOT or *OMC command, is syntactically invalid,
-184 Macro parameter ersor
A command inside the macro definition had the wrong number or type of parameter.
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Execution Error — sets bit 4 in the ESR register

Error query response
Error number queryresp

Explanation

-200 Execution error
Anerror occurred when executing a recerved commang

-201 invalid while in local
A command is not executable while the device 15 1 local due to a hard local control; for example, 2
device with a rotary switch receives a message which would change the switches state, but the device 15
in iocal so the message cannot be executed.

-202 Settings lost due to rtl
& setting associated with a harg iocal control was lost when the device changed to LOCS from REMS or
o EWLS from RWLS.

-210 Trigger error

-211 Trigger ignored
Get, *TRG or triggering signal was received and recognized by the device but was ignored because of
device timing considerations; for exampie, the device was not ready to respond. Note: A DT0 device
always ignores GET and treats *TRG as a command error.

-212 Arm ignored
An arming signal was received and recognized by the device but was ignered.

-213 tnit ignored
Arequest for a measurement initiation was ignored as another measurement was already in progress.

-214 Trigger deadiock
The trigger source for the initiation of a measurement is set to GET and subsequent measurement guery
is received. The measurement cannot be started until a GET s received, but the GET would cause an
interrupted error.

215 Arm deadlock
The arm source for the initiation of a measurement is set to GET and subseguent measurement guery is
recerved. The measurement tannot be started until a GET is received, but the GET would cause an
interrupted error.

-220 Parameter error
Aprogram data element related errer occurred.

-221 Settings conflict
A fegal program data elerment was parsed but could not be executed due to the current device state.

-222 Data out of range
The received data element was syntactically correct but could not be executed because the value was
outside the legal range as defined by the device.

=223 Too much data
A legat program data element of block, expression, or string type was received that contained more
data than the device could handle due to memory or refated device-specific requirements,

-224 illegal parameter value

-230 Data corrupt or stale
Possibly invalid data; new reading started but not completed since last access.

=231 Data questionable
Measurement accuracy is suspect.

1030.7500.02 B3.4



S—

Error number

Error query response
Explanation

-240

Hardware error

A legat program command or query could not be executed because of a hardware problem in the
device.

-241

Hardware missing

A legal program command or query could not be executed because of missing device hardware; for
exampie, an option was not instalied.

250

Mass storage error
A mass storage error occurred.

-251

Missing mass storage

A legal program command or query couid not be executed because of musing mass storage; for
example, an option was not installed.

-2532

Missing media

& legal program command or gquery could not be executed because of a missing media; for example, no
disk.

-253

Corrupt media

A legal program command or query could not be executed because of currupt media; for example, bag
disk or wrong format,

-254

Media fuli

A legal program command or query could not be executed because the media was full; for example,
there is no room on the gisk,

-255

Directory full
A legai program command or query could not be executed because the media directory was full.

-256

File name not found

A legal program command ar query couid not be executed because the file name on the device media
was not found; for example, an attemnpt was made to read or copy a nonexistent file,

-257

File name errror

A legal program command or query could not be executed because the file name on the device media
was incorrect; for example, an attempt was made to copy te a duplicate file name,

-258

Media protected

A legal program command or query could not be executed because the media was protected: for
exampie, the write-protect tab on a disk was present.

-260

Expression error
Arn expression program data element related error occurred.

=261

Math error in expression

A syntactically legal expression pragram data element could not be executed due to a math error; for
exampie, a divide-by-zero was atternpted.
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Error number

ErTor uery response
Explanaton

<270

Macro error

A macro-related execution error oLcurred.

-2

Macro syntax error

A syntactically legal macro program data sequence could not be executed due to a syntax error within
the macro definition.

-272

Macro execution error

A syntacticalty legat macra program data segquence could not be executed due to some error in the
macro defimtion.

=273

llegal macro label

The macro label defined in the *DMC command was a legal string syntax, but could not be accepted by
the device; for example, the label was 100 long, the same as a common command header, or contained
invalid header syntax.

<274

Macro parameter error
The macro defintion improperly used a macro parameter placeholder.

=275

Macro definition too iong

A syntacticaily iegal macro program data secuence couid not be executed because the string or block
contents were too long for the device to handle.

-276

Macro recursion error

A syntactically tegal macro program data sequence tould not be executed because the devite found it to
be recursive.

=277

Macro redefinition not aliowed

A syntactically legal macro labed in the *DMC command couid not be executed because the macro labe!
was already defined.

-278

Macro header not found

A syntactically legal macro fabel in the *GMC query could not be executed because the header was not
previously defined.

-280

Program error
A downloaded program-related execution error ocgurred.,

-281

Cannot create program
An attemnpt to create a program was unsuccessful,

-282

lHegal program name

The name used to reference a program was invalid; for example, redefinig an existing program,
deleting a nonexistent program, or in general, referencing a nonexistent program.

-283

lliegal variable name
An attempt was made to reference a nonexistent variable in a program.

-284

Program currently running

Certain operations dealing with programs may be illegal while the program is running; for exampte,
deleting a running program might not be possible.

-285%

Program syntax error
Syntax error in a downloaded program,

-286

Program runtime error
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Device-specific Error — sets bit 3 in the ESR register.

Error query response
Error number query resp
Expianation
-300 Device-specific error
Generic device-dependent error for devices that cannot detact more specific errors.
-310 System error
Anerror termed “system error” by the device has occurred.
-3 Memory error
An error was detected in the memory of the device.
-312 PUD memory lost
The protected user data saved by the *PUD command has been lost.
-313 Calibration memory lost
Non-volatile calibration data used by the *CAL? command has been iost.
-314 Save/recall memory tost
MNon-volatile calibration data saved by the *SAV command has been ost.
-318 Configuration memory lost
Nor-volatile configuration data saved by the device has been lost.
-330 Seif-test failed
-350 Queue overflow
This error code is entered into the queue instead of the code that caused the errar. This code indicates
that there is no room in the queue and an error occurred but was not recorded. The queue ¢an contan S
entries.

Query Error — sets bit 2 in the ESR register.

Error number Error qugry response
Explanation
-400 Query error
Generic device-dependent query error for devices that cannot detect movre specitic errors.
-410 Query INTERRUPTED
A condition causing an iINTERRUPTED query error occured.
Example: The device received data after a guery before a response was completely sent.
-420 Query UNTERMINATED
A condition causing an UNTERMINATED query error octured.
Exampie: The device was addressed to talk and an incomplete program message was received.
-4390 Query DEADLOCKXED
A condition causing an DEADLOCKED query error occured.
Exampte: Both input buffer and output buffer are full and the device cannot continue.
-440 Query UNTERMINATED after indefinite response
A query was received in the same program message after a query requesting an indefinite response was
executed.
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B.2 UPD-specific Error Messages

Device-dependent Error — sets bit 3 in the ESR register.

Error query response
Error number 4

Explanation
301 Error white saving SETUP!
302 Data format otfset binary notimplemented!
304 Not enough XMM memory for spooler
305 No printer driver for spooier
306 Printer not ready
367 Cannotopen arbitrary waveform file!

Check file name and directory.
Default path and extension = CAUPDAWSER.AWD

308 ile format error in arbitrary waveform File!
{(empty!) Check file name and directory.
Defauit path and extension = CAUPDIUSER AWD

309 File format error in arbitrary waveform file!
(No header!} Check file name and directory.
Defauit path and extension = CWPDWSERY™ AWD

317 Error while reading measurement data
with hw__guery!

319 Cannot lcad defauit-iS0
CAUPDASETURDEFAULT SET!

320 Cannot create fite CWPDASETURUPD SET!

321 File CAMIPDASETURUPD SET does not exist:
creating...!

322 Can't find sustable Ref.L.P! No filter designed!

Possible reasons: - filter specification too hard.
- CAUPDAREFREF 1P RLP modified.

323 Cannot find filter coefficient fite
{e.q. CWPDWSERWxx.COE! No fiiter designed!

324 Error in file format of filter coefficient file
or pole zero file (e.g. CAUPDAUSERwxx .COE or xxx.ZPZ}!
No filter designedt

325 Sample frequency smailer than 30 kHz selected!
No tilter designed!

326 Error in filter specification:
Passband out of frequency measuring rangel!
Choose a faster analyzer!

366 Device error reported from DOS!

361 Write protectondrivext (0 2 A1 2 B,..}
362 Unknown unitondrivext 0 = A1 £ B,..)
363 Drive x notready! {x: 0 = A,1 = B,..}
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Error guery rasponse
Error number query

Explanation
364 Unknown commandondrivex! (x:0 2 A1 28,..)
385 Dataerror {CRClondrivext (0 2 A1 = 8,.)
366 Bad reguestondrivex! D0 2 A1 = 8,
367 Seek errorondrivex! (x: 0 = A1 = B,..)
368 Unknown media typeondrivexi (i 0 = A1 # B,..}
369 Sector not found endnivex! (x: 0 2 A1 2 8,.)
370 Printer cut of paper
n Write faultandrivex! (x: 0 = A1 5 B,..)
372 Read faultondrivex!{x: 0 = A1 = B, )
373 General fadure ondrivex! {(x: G = A,1 = 8,..)
376 Invalid disk changeondnvex!{(; 0= A1 28,..)
377 Notch frequency too high
378 Sweep already selected in generator panal

{SWEEP (TRL) o analyzer pane! (SWEEP CTRL or START COND).
Turn OFF active sweep before selecting another!

379 Trace selection in display panei is forced to HOLD!
3 380 Low distortion generator not instalied!?
38 Cannottrack on Analyzer;

Function FFT must be selected

382 Cannot open calibration file for generator
383 Cannotopen catibration file for LDG

384 Cannet open calibration file for analyzer
385 Function FILT SIM. not yet implemented!
386 Generator function invatid!

For FREQ MOQDE -> GEN TRACK, either SINE, SINE BURST, SINE = BURST
or SQUARE must be used, or switch back to FREQ MODE . > gnd

387 Cannot open file!

388 Generator function invalid!
For FREGQ MODE -> GEN TRACK, DIM must be used
o7 switch back 1o FREQ MODE - > FIX!)

390 Cannot delete file!
File ist write protected!

N Cannot copy source file to destination!t

392 Directory, declared in "Work Dir”,
does not exist!
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Error number

Error query response

Explanation
393 Wrong SETUP-Versionsnumber!
The current setup wilt not be changed!
394 Errar while reading filet
395 tHegal command while reading file!
396 Cannotopen dectared SETUP- Fite!
387 Error while reading file.
H does notcontain a valid header!
398 file not compatible
with current store mode!
399 DAC Board: Errorin board |1D.
400 Qutput Circuit: Error i board (D
401 No analog generator boards detected.
402 ADC-board: Error in board iD
L4632 Analog motherboard: Error in board 1D.
404 No analog analyzer boards detected.
406 Incompatible IEC version no. x.y! Version no. x.y requited!
407 No heap memory left; cannot load file,
408 No heap memory left; cannot store file,
40% Incompatible file format
410 Regquested file has no SWEEP trace format.
To load this file, please select FUNCTION FFT and GPERATION SPECTRUM
411 Requested Fite has no £FT trace format.
To load thus file, piease select OPERATION CURVE PLOT
413 Analog notch AUTO mode only valid with frequenicy measurement active!
Piease select FREQ or FREQ&PHASE.
814 Cannotopen disp. TRACE A file.
415 Cannot open disp, TRACE 8 file.
416 Cannot open gen, EQUALIZATION file.
417 Cannot opendisp. UPPER LIMIT file.
418 Cannot open disp. LOWER LIMIT file.
419 Cannot open gen. sweep FREQ file.
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Error Query Response

Error number
Explanation
420 Cannotopen anir. sweep FREQ hite.
421 Cannotopen gen. sweep VOLTAGE file.
422 Cannotopen gen. sweap ONTIME fite.
423 Cannot open gen. sweep INTERVALL fite.
424 Cannot open gen, sweep DWELL file.
425 FFT average is imited to 1 because OVERUMAX H
is selected in DISPLAY panel!
426 Wrong keyword
inline ¥ 1n AES Protocol File.
427 Wrong parameter
inline x in AES Protocol File.
428 Missing colon after 817
inline x in AES Protocol File.
429 Too many bits defined for value
inline x in AES Protocol File.
430 File toolong
in line x in AES Protocot £ile.
431 Line teolong
inline xin AES Protocol File.
432 X coardinate out of valid range
in line x in AES Protoco! File.
433 ¥ coordinate aut of valid range
inline x in AES Protocol File.
434 Last bitis greater then first bit
inline x in AES Protocoi Fiie.
435 Pararneter RATE is zero
in line x in AES Protocal File.
438 Parameter RATE missing
in fine x in AES Protocel File.
437 Cannot apen AES Protocol Filet
Check filename, directory and Work Dir.
442 Syntax error (wrong keyword}
in Generator AES User File
443 Cannot open Generator ARS User File.
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Error number

Error Query Response

Expianation
L4448 Cannot create destination setup file (UPD 7Y
445 Cannotopen default setup file (DEFAULT.??7}
446 Cannot open converter file {* CNV).
447 Error while reading converter file.
A48 Error while reading setup file.
451 Auto conversion failed; please use manual converter.
453 Caiibration setup not found,
calibration data unchanged.
454 Tolerance file not found or data invalid;
calibration data unchanged.
458 {alibration Measurement failed,
calibration data unchanged.
4586 Calibration data out of tolerance;
calibration data unchanged.
See file LDG__ER.CAL in directory REF
457 £rror in CMOS calibration data;
ali{Faresetto1.0.
458 Stringlength out of valid range!
G .4 characters allowed.
459 Missing key AES__ CHAN__STAT
inline xin AES Protoce! File.
460 Cannotopen AES PanelFile!
Check filename, directory and Work Dir.
461 Wrong keyword
inline xin AES Pane! File.
462 Max. count of SELECTION commands exceeded
inline xin AES Panel Fie.
463 Max. count of VALUE commancds exceeded
in line x in AES Panel File.
464 Max. count of TEXT commands exceeded
in line x in AES Panel Fite.
465 Missing colon after BIT
inline x in AES Panel File.
466 Last bit is greater than first bit

inline x in AES Panel! File.
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Error number

Errar query response

Explanation
467 Too many bits defined for value
inline x in AES Panel File.
468 Code out of valid range
in line x i AES Panel File.
469 MULT factor < 0
th hine x in AES Panel File.
470 Sweep already selected in generator panel,
Look at SWEEP CTRL.
Turn OFF active sweep before selecting another!
471 Sweep already selected in analyzer panel.
Look at START COND.
Turn OFF active sweep before selecting another!
472 Sweep already selected in analyzer panel.
Look at SWEEP CTRL in RMS selectiv function,
Turn OFF active sweep before selecting another!
4748 Requested File has incompatible X axis.
Toload this file, please turn OFF active sweep
2000 No DSP Board found!
Turn Power off, wait a few seconds, turn power on to retry!
2041 Cannotopen file CAUPDADSPAGENQUT.QUT!
Check installationt
2002 Cannot boot DSP x!
Turn Power off, wait a few seconds, turn power on to retry!
2003 Generator DSP not available!
Turn Power off, wait a few seconds, turn power on tG retry!
2004 Analyzer DSP notavailablel
Turn Powaer off, wait a few seconds, turn power on to retry!
2006 XMM not found or not encugh memory
2007 Error while initialising Filter!
Filterror = x,
Check instaitation?
2008 Panel x not defined
or cannat open file CAUPDRSETURUPD SET!
2009 Suspicious value for Ref TP-Poie!
Check installation C:AUPD\RERREF __LP.RLP!
2010 Suspicious value for Ref. TP-Zero count!

Check installation C:AUPD\RERREF__LP RLP!
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Error number

Error query response
Explanation

2011 Cannot find file CAUPDARER® BPZ!
Check installationt

2012 Cannot find file CAUPDANREFREF__LP RLP!
Check instaliation!

2013 Cannotread file CA\UPDARER\REF__LP.RLP!
Check instaliation!

2014 Cannot open file CAUPDWRER™ BPZI
Check installation!

2015 Cannotopen file CAUPDADSPAVAES __OUT!
Check instaltation!

2016 Cannot open file CAUPDADSPVANAIN,_ OUT!
Check instaliation!

2017 Filter notimplemented!
Check installation!

2018 Cannot find file CAUPDARER™ BPZ!
Check instaliationt

2019 GEN-Digital-Board not instalied!

2620 ANL-Digital-Board not installed?

2021 Cannet load DSP overlay (x}! Check instaiation!

2141 Noname Board {Generatar) not present;
hardware setting impossible

2144 Noname Board {Analyzer) not present;
hardware setting impossible

2280 Insutficient disk space! Cannot write file!

2327 Not enough memory for malloc!

2328 Makefilt notinitialised!

2330 Undefined Filter type?

2333 Notenough memaory to allocate copy__buffer!

2235 Cannot open destination fite!

2236 {annot open source filet

2272 Source file: Path or file not found!

2273 Source File: Too many open files!

1030.7500.02
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Error number Error query response
Expianation
2274 Source fie: Permussion dented!
File 1s write protected!
2275 Source Fie: Invalid access code!
2276 Destination file: Path or file not found!
2277 Destination file: Too many open files!
2278 Destination file: Permission demed!
File is write protected!
2279 Destination file: Invalid access code!
2332 Cannot make WOW __FL-Filter.
Check CMUPDNREFREE _ LP RLP!
1030.7500.02 83.15
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4 Maintenance and Troubleshooting

4.1 Maintenance

4.1.9 Mechanical Maintenance

¢ Ciean the front panel and keys using a soft, damp cloth soaked with aliquid detergent, if required.

® Cleaning the LC display: do not use any acid solutions or abrasive cleaners {otherwise the anti-
refiecting coat is damaged)! We recommend that standard cleaners as are used for optical devices
such as glasses, objectives and the like or water mixed with some rinsing liquid be used for cleaning.

4.1.2 Electrical Maintenance

The UPD requires no electrical maintenance.

4.2 Function Test

Upon switch-on of the UPD the following self-tests are performed:
® Self-test on the computer. On the detection of any error the AT warning tone codes {see Table 4-1)

will be audible. The system start is aborted, the UPD cannot be operated. With an external
keyboard connected, the subsequent memory test can be aborted by pressing the “£5C” key.

Table 4-1 AT warning tone codes

AT warning tone Meaning
1 ORAM refresh failure
2 parity circuit falure
3 base 64KB RAM failyre
4 system timer faijure
5 processor failure
6 keyboard contreller - gate A20 error
7 virtual mode exception error
8 display memaory RAV test fatlure *)
S ROM-BIOS checksum failure

*) non-fatal error

¢ Self-test on all boards of the measurement hardware including all options installed {recognized by
the UPD itseif). The self-test is carried out while the switch-on picture is being displayed on the
screen and also during normal measurement procedures - however to a limited extent. On the
detection of an error a message is displayed, which specifies the type of error, the name of the
defective board and, if possibie, a hint for the user how to eliminate the defect.
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4.3 Troubleshooting

Error messages displayed after the self-tests or during a measurement usually contain a hint as to the
cause of trouble and its elimination (see Section 2.3.5 Error Messages). if the cause is a defective board,
it should be replaced (see 4.4, Replacing the Boards). For more details on the theory of aperation of
the measurement hardware boards and instructions on further fault Jocating, please refer to the
Service Manual {order designation 1030.7551.24).

Other possible causes of trouble;
Fault symptoms:
# The real-time clock or the data are incorrect upon switch-on of the UPD.

¢ The UPD does not run up.

Cause:
Lost setup, flat PClithium battery

The UPD contains a lithium battery for backing up the CMOS memory containing the computer setups
when the UPD is switched off. The setups include operating parameters such as disk drives, memory
organization etc. which the computer requires during system start. The instrument may fail
completely when this setup or parts thereof are missing. Battery life is about 6 vears,

Error recovery:

Replace the battery and reset the setup:

Replacing the battery

& Remove the Digital Generator board {(designation A12, see identification on rear panel), see Section

4.4 Replacing the Boards.

¢ Unplug the battery cable from connector i6 {on the main board directly in front of the rear pane! at
the position of the replaced board).

® Remove the battery (mounted to side pane! of the analog power supply unit chamber)
The following type can be fitted instead:
* TADIRAN TL-5742/W, lithium 3.4 Volt {R&S order no. 0632.7893.00)

® Fixthe new battery using a cable tie and connect it.

# Refit the board, close the instrument.
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SETUP Setting (for UPD 1030.7500.02, 80386 CPY)
# Connectexternal keyboard.

& Turn UPD on, press "DEL" key, when the message "PRESS <DEL> IF YOU WANT TO RUN
SETUP/EXTD-SET"is displayed, hold down the key until the selection menu "EXIT FOR BOOT, RUN
CMOS SETUP, RUN XMOS SETUP” is displayed.

® Select "RUN CMOS SETUP"using the ¢ key, press ENTER, the menu shown in Fig. 4-1 will be
displayed.
Note: The drive parametersin Fig. 4-1 are valid for 41 M8 hard disk,; parameters for further
hard disks, see the following table 4-1.

® Change all parameters to the value given in the figure {date and time to the current value,
however) using the keys specified in the menu (see last line), exit the menu using ESC and Y (YES).

SETUP Setting {for UPD 1030.7500.04, B0486 CPL)

® Select setup (as with 80386 CPU) and set according to Figures 4-6, 4-7, 4-8,
® Store setup again (as with 80386 CPU)

Note: Perform the following settings correctly, otherwise the instrument may fail completely! If
so, switch the UPD off, press and hold the INS key, turn the UPD on, release the key as soon
as the memory test starts. The setup thus assumes its default settings,

& Select "RUN XMOS SETUP"using the ¢ key, press ENTER, Fig. 4-2 will be displayed, select the first
line, 2 page with hints will be displayed, press ENTER, Fig. 4-3 will be displayed.

® Change alf parameters to the value given in the figure using the keys specified in the menu, exit the
menu using ESC.

® Proceed with the next two lines of Fig. 4-2 in the same manner, the appertaining parameters being
givenin Figures 4-4 and 4-5.

# Select the line "WRITE CMOS REGISTERS AND EXIT", press ENTER. The new setup is stored, which is
followed by a system start. Now, the operator environment is displayed again on the UPD.

CMOS SETUP . (C) Copyright 1985-1990, American Msgatrands Inc.,

Data (mn/date/year): Tue, Aug 11 1992 Base memory siza : 640 XB

Time (hour/min/sec): 14 : 44 : 28 Ext. memory siza 1 3072 KB
Floppy drive A: T l.44 MB, 24w Kumaric processor : Not Installad
Floppy drive B: t Not Installsd

Cyln Head WPcom' LZone Sect Siza
Hard disk C: type : 47 = USER TYPE 980 5 65535 G982 17 41 HB
Hard disk D: type ¢ Not Installad
Primary display : VGA or EGA
Keyboard : Not Installed SunMon|Tue|Wed|Thu|Fri|sat

Scratch RAM option 1 1 26 27f 28| 29 30] 31 1

2 3 4 L3 6 7 a

9§ 10§ 11} 12f 13{ 14| 15

Honth : Jan, ¥Feb,.....Dac 16§ 17§ 18| 1%l 20| zi| 22
Date ¢ 01, 02, 03,...31
Year : 1901, 1902,...20%9 231 24} 28! 28] 27) 281 29

ESC = Exit, | = t = Selact, PgUp/PgDn = Hodify [30 |33 {1t 2] 3] 4| s

Fig. 4-1
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EXTERDED CHOS SETUP

PROGRAM Ver =« 1.51 (C)1988, Americen Megatrends Inc.

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REGISTER SETUP
ADVANCED NEAT CHIPSET REGISTER SETUP
ENABLE/DISABLE VIDEC ARD MAIN BIDS SHADOW

WRITE CMOS REGISTERS AND EXIT

DO HOT WRITE CMOS REGISTERS AND EXIT

Fig. 4-2

EXTENDED €HMOS SETUP PROGRAM Var « 1,51 +(C)1ro88, American.Hegatrends inc,

Mamao

Bank Enabled/Di

ENABLED

DISABLED

o
A ENABLED
2
3

DISABLED

Processgsor Clock

e . S e T

CLK2IN

Shadow RAM/Interleave

BIOCS Shadow

FODOOH,64%

e s . s i 2 o

ry Configuration

rabled DRAM Type Waitatate
1HEG 0 WAIT STATE
1HEG O WAIT STATE

0 WAIT STATE
0 WAIT STATE

Clock Scurces Selected

Video Shadow Hamory
COGO0H, 16K C4AO00H,16K Interleave

Bus Clock DHA Clock

i e 2 s - e T e e -

CLK2IN/2 BCLX

ZERO WAIT STATE
CNE WAIT STATE

HMOVE BAR~<PgQUp/PgDn>
CHARGE WIHDOWS 14~
EXITw<ESC>

ENABLED ENABLED ENABLED ENABLED
Fig. 4-3
Table 4-1
Drive parameter (to be entered in BIOS)
Drive Cyln |Head |WPcom [LZone |[Sect]Size
CP 3044 980 |5 65535 }982 17 141 MB
CP 30104 762 |8 0 0 39 | 116MB
CP 30254 895 {10 0 0 55 |240MB
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EXTENDED CMOS SETUP PROGRAM Ver ~ 1.51 ,{C)1988, Amarican Megatrends Inc.

Go to Prev/Hext Register -ti
Go to Prev/Next Entry
Scroll Bit value - PqUp/PgDn

Return to MAIN MENU - <PESC>»

- -

PROCCLK Register RAO

82C811 Revision number

BITS 7 -0
82CB11 60 «» 00 Q0 QO RORO
61H -> 1 R 00 01 01
62H ->» RR 10 01 00
azce12 E4H =->» & 00 RRERR
65H «> 0 0 0 C 1110
G66H -> 1 6 O RRRER
67H -> D OO D O OO
68H -> 1 11111400
69H -> 0 0 0 0 21 1 1 1
6AH -> 11 1 RRRRR
6BH -> 1 0 0 0 00 11
6CH «> 00 1] RRRRR
6DK -> 0100 0000
6EH =>» 00 00 00 O©0
6FH =-> 000 O R 0 O R
B2C2086 OlH «> 01 00 ©0 @ 1
Fig. 4-4

EXTENDED CHCS SETUP PROGRAM Var -

1.51 ,(C)1988, American Megatrends Inc.

SETUP SHADOW RAM FOR 812

MAIN BIOS SHADOW AT FOOOOH,64K
VIDEO BIOS SHADOW AT COOQOH, 16K
VIDEO BIOS SHADOW AT C4000H,l6K

->1
-y
-y

Go to Prav/Next Register =-ti
Go to Prev/Naxt Entry
Scroll Bit value ~ PgUp/Pghn

Raturn toe MAIN MENU - <ESC»

-

Fig. 4-5
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BIOS BETUP PROGRAM ~ STANDARD CMOS SETUP
(C)1991 American Magatrends Inc., All Rights Reservad

Date {mn/date/ysar): Wed, Nov 10 1953
Time (hour/min/sec)s 14 : 52 1 23

Hard disk C: type 11 47 = USER TYPE 895§ io
Hard disk Dt type 3 Not Insta)led

Floppy drive Ax t 1.44 MB, 3%

Floppy drive B: 3 Not Installed

Primary display 1 VGA/PGA/EGA

Keyboard

Kot Installed

Bage mamory 1 640 XB

Ext, mamory ¢ 3072 KB

Cyln Head WPcom LZone Sect Size

o 0 55 240 MB

H i H £ 1] ¥
Sun [Mon]Tue [Wed | Thu |Pri|sat

] £} A L 4 )

3 1 i 1 ¥ 1
31} 1] 2| 3] 4| 51 &

L l ] | ] L

¥ I |13 1] ] 1
T 8] 9 10f 11| 12} 13

i3 i i i H 1
¥ L i i i E

Month r Jan, Feb,.....Dhec
Date 1 Gi, 02, 03,...31
Year : 1981, 1502,...209%

14} 1S{ 16} 27} 16 18} 20

4 I i i Il ]

[l I ¥ i { ¥
21| 22| 23] 24} 25| 26} 27

Ed ] L 1 ) ]

[ i 1 ¥ 3 Ll

{ ESCiExit Select F2/F3:Color PU/PDiModify

Fig. 4-6

28} 29| 30| 1] 2} 3} 4

3 ] ] i i

3
T H L) 1 L} L4

5 &t 1] 8] 9] 1ein

BIOS SETUP PROGRAM - ADVANCED CMOS SETUP
(C)1991 American Megatrends Inc., All Righte Reserved

Above 1 MB Memory Test t Disabled
Hard Disk Type 47 REM Area 1 0:300
System Boot Up Num Lock 1 Off
Cache Memory 1+ Both
Password Checking Option 1 Setup
Video ROM Shadow C000,16K: Enabled
Video  ROM Shadow C400,16K: Enabled
System ROM Shadow F000,64K: Enabled

Focmmnced  F5101d Values F6:BI0S Setup Defaults

Fig. 4-7

1030.7500.02

e ESC1Exit  Sel (Ctrl)PufPdiModify Fil:Help F2/F3:C0l07 |jememescmemmmio
F7:Power-On Defaults e

4.6




BIOS SETUP PROGRAM - ADVANCED CHIPSET SETUP
(C)1991 american Magetrends Inc., ALl Rights Reserved

Auto-Configurstion t
DMA Address/Pata Hold Time @

AT BUS Clock Selact t

I/0 Recovery Tima Dalay 1

Cache Resd Hit Burst 1 2-1-1=1
Cache Write Hit Wait State @

DRAM Read Walt State 3

DRAM Write Wait Stata 1

Memory Remapping H

HMemory above 15MB Cacheable: Ho
CGO00-CIFFF, 16K Cacheable 1 Mo
C4000-C7FFF,16K Cacheabls : No
FO000-PPEFPF,64K Cacheabls : Ho
Hon-Cacheable Blockl Ensables Disabled
Non-Cachesble Block-l Size : iMB
Non-Cacheable Block.i Bawe : OKB
Non-Cachaable Block2 Enables Disabled
Non-Cacheabla Block-2 Sizs : 16MB

Enabled § Non-Cacheable Block-2 Base @ OKB

-2 7 Local Bug Ready# Dalay 1 Digabled
CPUCLK/S
8BCLK

1Ws
s
ivs
Enabled

frw—mwmed ESCiExit Sal {Ctrl)Pu/Pd:iModify FliBalp F2/F31C0lOr |
beoeerd F5:01d Values. #6:BIOS Setup Defaults F7;Power-On Defaulte rwmeencassonsend

Fig. 4-8

Fault symptom:

-

After switch-on, the UPD is not in the same state as It was before switch-off. The last entries have
been omitted.

The following error message is displayed:
"CMOS CHECKSUM ERROR. CHECK BATTERY"

Cause:
Flat lithium battery of measurement hardware

The UPD contains a CMOS memory where all settings of all active panels and the data of the
measurement traces are stored. The settings of the other panels and the previous states of the active.
panels are additionally stored to the hard disk, ensuring that these data will be avaiiable when the
battery fails. A lithium battery is used for backing up the CMOS memory when the instrument is
switched off. Battery life is approximately 10 years,

Error recovery:

Withdraw the Digital Generator board (designation A12, see identification on rear panel), see
Section 4.4, Replacing the Boards).
Solder out the flat battery.

The following battery types can be fitted instead:
* Saft LS3 CNA, lithium 3.4V, 1 AH (R&S order no. 0565.1687.00)
* Electroche QFC8S5 172 AM 3B960-AX

Fit the new battery by way of soldering, check for carract polarity (see battery labeliings), fix the
battery using a cable tie.

Refit the board, ¢lose the instrument.

Turn the UPD on. It automatically loads the complete setup most recently stored to the hard disk
{see above).
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Fault symptom:

¢ The UPD does not respond in a sensible way or not at all on key depressions or IEC bus commands.

Cause:
The combination of previous settings resulted in an inadvertent program run causing the software to
"crash”.

Error recovery:
Restart the UPD!

Depending on the desired instrument setup take the following steps:
Restart the UPD with the instrument setup most recently stored in the CMOS-RAN.

This setup may be correct despite the faulty response of the UPD. To avoid having to enter again the
settings most recently made, have a try at starting the UPD with this setup.

& Turn power switch off and on. (No further action possible).

In case the procedure stated above fails, restart the UPD with its default setup.
& Connect external keyhoard {see 2.16 Connecting External Devices).

& Turn power switch off and on.

& When the UPD switch-on logo is displayed, abort the UPD program by pressing ESC and enter the
DOS operating system level, where you can restart the UPD with its default setting by entering the
command

UPD-d-c <ENTER or-—f >

-d: The setup "DEFAULT.SET" in the "c:\updisetup” directory supplied together with the UPD is
toaded.

LOAD INSTRUMENT STATE in the FILE panel allows the loading of a setup which was stored by the user
{see 2.9.1.1).
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4.4 Replacing the Boards

important!
All boards are sensitive to efectrostatic charge. Handle them inline with the ESD-regulations!

The following applies to the replacement of ali boards:

# Disconnect the power connector the from UPD,

® Unscrew the feet from instrument rear (four Phiilipps screws),
# Slide the upper panelling slightly to the rear and withdraw.

® After having fitted the new board remount all covers, brackets and ¢clamps in reverse order to that
of removal. Fit the paneliing and the instrument feet.

Turnthe UPD an.

4.41  Piug-in Cards of AT Computer Board -

Applies to the following boards:

Digital Generator 1030.8706.02
Digital Analyzer 1020.8506.02
AES/EBU-S/P DIF Option  {UPD-B2) 1030.2001.02
Highspeed Option {UPD-B3) 1033.2301.02

IEC B25/IEEE 488 Option  (UPD-B4) 1030.2901.02
@ Remove the cdlamp from the board to be replaced.

® Remove the appertaining bracket (2 screws on instrument rear) and withdraw the rear-panel
section, ‘

® Disconnect afl cables of this board or led via this board,

& Withdraw the old board, fit the new board at the same position.

® Reconnect all cables which have been removed.

A label with the designations of the board (eg A12) and of the connector is adhered to each cable
;?Jr;rgsctor. The board designation is on the instrument frame, the connector designation on the

To provide for proper laying of the cables insert the cables in the following order (stots are counted
from left to right, when seen from the front):

Cable Plug-in card Connector
VW35 A1S (into slot no. 8} | X30 {first from rear}
W31 AT (intoslot no. 7) | X30 (first from rear)
W32 A12 (into slot no. 6) | X30 {second from rear)
W93 A12 (into slot no. 6) | X306 (first from rear}

Jumper W71{ A1 {ntoslotno. 7) | X71 (second from rear)
Jumper W71] A15 intosiotno. 8 | X71 (second from rear)
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4.4,.2 Analoyg Generator

The analog generator consists of the following beards:
DACBOARD $030.9460.02
OUTPUT CIRCUIT 1030.9290.02
LOW DIST GEN (UPD-B1option) 1031.2601.02

These boards are located behind the output connectors in the analog unit of the UPD and are inserted
into the analog motherboard.

® Remove the cover plate from the analog unit (to the right, when seen from the front).

Caution:

None of the three boards of the analog generator can be replaced independently of the other boards
without any adjustment or calibration required. Frequency response and DC offset is to be adjusted,
fevel accuracy and DC offset to be calibrated.

For adjustment and calibration of the analog generator, refer to the Service Manual (R&S order no.
1030.7551.24).

4.4.2.1 Replacing the DAC BOARD

® Rernove the cover plate from the analog unit (to the right, when seen from the front).
¢ Unscrew the board holding device from the center pane!.

® Tiltthe lever to the top and withdraw the board. '

& Insertthe new board.

& Turn the UPD on,
Adjustment and calibration:
Generators ANLG 25kHz and ANLG 110kbz:

Adjust frequency response and DC offset. Calibrate leve% accuracy and DC offset. For adjustment and
calibration of the DAC board refer to the Service Manual (R&S order no. 1030 7551.24).

4.4.2.2 Replacing the LOW DISTORTION GENERATOR (UPD-81 Option)

& Remove the cover plate from the analog unit (to the right when seen from the front).

® Unscrew the board holding device from the center panel.

Tiit the lever to the top and withdraw the board.
& [nsertthe new board.
e Turnthe UPDoRn. - el Coewtd

Adjustment and calibration:
See Section 1.2.1 Fitting the LOW-DISTORTION GENERATOR Option (UPD-B1)

No external measuring equipment is required for this purpose. However, be sure the other two boards
of the analog generator and of the analog anaiyzer have been adjusted and catibrated, too.
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4.4.2.3 Replacing the OUTPUT CIRCUIT

# Remove the cover plate from the analog unit (to the right when seen from the front),
e Tilt both levers to the top and withdraw the board.

® Insert the new board.

Adjustment and calibration:
The QUTPUT CIRCUIT board influences the signals of the other two boards.

Therefore, after replacement
# first adjust and calibrate the DAC BOARD and

¢ then adjust and calibrate the LOW DISTORTION GENERATOR .

Stick to the above order! S : e

4.4.3 Analog Analyzer

The analog analyzer consists of the following boards:

Channel 1
ANALOG ANALYZER  1030.9102.02
ADCBOARD 1030.9260.02
Channef 2
ANALOG ANALYZER  1030.9102.02

ADC-BOARD 1030.9260.02 (Part of UPD-B3 option)

The boards of the analog analyzer are located behind the znput femaie connectors in the anatog umt
of the UPD and inserted in the analog motherboard . i

With the UPD-B3 option fitted, the ADCBOARD is mctuded in each of the ANALOG ANALYZERS

4.4.3.1 Replacing the ANALOG ANALYZERCH1orCH2 ~ ~ 7 77 v
# Remove the upper panelling and shielding cover (tb the right when seen from the -ﬁon"c-)."" "

® Withdraw the Analog Analyzer CH1 or CH2 board using the levers and remove the coaxaai
connectors from the bottom. L &

@ Complete the new analog analyzer with the ADC BOARD, if required (see 4.4.3.2) and fit into the . -
instrument.

® Startupthe UPD.

Adjustment and calibration: :
Proceed in line with Service Manual, R&S order no. 1030 7551.24



4.4.3.2 Replacing the ADCBOARD

@

&

Remove the ANALOG ANALYZER.
Withdraw the smaller one of the two shielding covers on component side.
Unscrew the two screws on rear side.,

Withdraw the ADC board to the top hoiding it as straight as possible in order to avoid bending the
connector pins,

Insert the new board.

Adjustment and calibration:

Proceed in line with Service Manual, R&S order no. 1030.7554.24,

When retrofitting the ADC BOARD into the ANALOG ANALYZER CH2 1o complete the UPD-B3 option,
calibration and adjustment can be performed in line with Section 1.2.1, Fitting the Options without
any further measuring equipment being required. Be sure the other boards of the analeg analyzer
have already been adjusted and calibrated.
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