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Supplement to Data Sheet
354300 E-2 of
ESVP

in the frequency range 1020 to 1300 MHz the image rejection differs from the value in the Data
Sheet:

interference rejection, nonlinearities

image frequency rejection

1020 1300 MHZ ©oooeenneiaieaneeinnenss >70dB, typ. 100 dB







Supplement A
to the Operating Manual
Test Receiver
ESVP

Bug report for ESVP firmware

The ESVP firmware, version 1.85, contains the following bug:

The receiver's IF Bandwidth will not be set correctly after a RCL O (default setting),
if IF Bandwidth has been changed before RCL 0 and Indication Mode after RCL 0.

For example:

After sequence

-RCL 0

- IF-Bandwidth 1 MHz
-RCL O

- Indicating Mode A3

IF Bandwidth will not be set to 120 kHz but to 1 MHz.

This bug will be corrected in the next firmware version.

1007.8003.15 A
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ESVP Test Receiver ESVP ¢ 20 to 1300 MHz

384.30060.

-20 to +137 dBuV

® Programmable test receiver for selective
voliage measurements and twopor! meas-
uremenis in laboratories and test depart-
ments

@ Field-strengil measurements with test an-
tennas

® RFl measurements to CISPR, VDE and
FCC

& [nlererence measurements to MIL and VG
standards (with modet 56)

#® Radiomoenitoring
@ AC supply and ballery operation

IEC65Bus

The Test Receiver ESVP measures and demoduiates AM
doubie-sideband, single-sideband, pulse-modulated and
FM signals as well as narrowband and broadband interter-
ence in the frequency range 20 to 1300 MHz. High overload
capacity, a wide dynamic range and numerous evaluation
capabilities make the ESVP suitable for

seiective voltage and twoport measurements — in aute-
matic test systems (oo —

and all applications in the field of radicmonitering and
EMC measurements.

in its frequency-related characteristics and application
capabiiities the ESVP is very similar {o the ESV (data sheet
PD 756.4514), in measurement convenience, intelligence
and sysiem compatibility to the ESH 3 (data sheet
P 756.4414). His frequency range overlaps and extends
that of the ESH 3.

Different ESVP models are available for the main fields of
application:

Application

Mot

Spacial featuras of ESYFP

# Synthesizer; frequency resolution 1 kHz,
with S8B 100 Hz

% High measurement accuracy {error <1 dB)j

& Wide dynamic range:
noise figure typicaily 8 dB {(preamplifier on}
3rd-order IP typically +20 dBm (preamplifier off}

]

Automatic frequency scanning with consfant and
frequency-proportional step sizes; automatic scanning
with up to 50 preset fixed frequencies

@ Automatic gain correction in the whole frequency range
after calibration (sinewave calibration as well as pulse
calibration for broadband interference measurements)

& Measurement of voltage, fleld strength, current, spectral
pulse density and twoport attenuation with display of
physical units; automatic consideration of probe and

IEEE 488
¢ ow . !
| dBpy e
; ; E
V. oso bt i
! i i
i H i 1
T
: ; 1
40 - <
> 80|06 : > 80{d8
; Lo
20 i — e e
| L
i i 1
U I
— .
T " [ S
b 20 WH2 b 20 kHz —ea- 20 kHz —w=
-20
134870 134.990 135,010 135,630 135,066 Mz 135.071
Two-tone measurement on Test Recejver ESVP o

bandwidth correction factors, input of any frequency-
dependent correctionfactors (current probes, antennas)
as well as of frequency-dependent attenuation or gain
possible

% Additional evaluation capabilities for radiomeonitoring:
modulation-depth and frequency-deviation measure-
ments, remote frequency and frequency-offset measure-
ments with the aid of built-inIF counter, recording of band
occupancy, SSB demodulator, AF filter and squelch with
programmabie response threshold, built-in loud-
speaker, indication of date and time of day

% Fastautomatic field-strength recording in moving vehicle
{fietd-strength statistics)

» Faciliies for connection of XY, YT recordersand up to 5
Radiomonitoring Recorders Z8G 3 from Rohde &
Schwarz

g IEC-bus interface with listener and talker function; talk-
only mode for data recording without controller

& Non-volatiie storage of 10 compleie device seitings, 5
data sets for automatic frequency scanning, one data set
with 50 fixed frequencies and fwo data sets for correction
factors

@ Full compatibility with Test Receiver ESH 3 {9 khz to
30 MHz) with respect to operational conceptand IEC-bus
commands

» Connectors for AC supply and 24-V battery




netar  With its measurement range from
sz to +137 dByV the ESVP does not need any add-ans o
operate as an automatic high-precision selective voltmeter
for iaboratory, testing and servicing applications. RF
currents in the frequency range 20 to 300 MHz can be
measured in conjunction with the VHF Current Probe
ESVY-Z1. Excellent receiver selectivity permits the measure-
ment of adjacent-channel power, non-harmonic spurious
signals of generators, intermoduiation and cross-modula-
tion and distortion, as well as the determination of noise
tigures. The ESVP is capabie of performing low-noise and
low-distortion measurements both with and without RF
preamplifier (10 dB} and of distinguishing any inherent non-
linearily from that of the test Hem by means of an automatic
linearity test.

Galibration gengrator  The output of the calibration gene-
rator {90 dBpV 0.3 dB Inte 50 Q) is ideally suited for
frequency-respense measuremenis on amplifiers and
filters; attenuation can be measured up to 110 dB and gain
up to 47 dB. The VHF Current Probe ESY-Z1 and the Absor-
bing Clamp MDS-21 facilitate measurement of screening
affectiveness of cables and connectors and the VSWR
Bridge ZRB 2 can be used for measuring the return loss of
two-terminal networks (e.g. antennas) and twoports.

Thanks o the reconversion method internally used in the
" REM. FREQ. measurement mode, the generator output is
-suitable for connection of a frequency counter for accurate

(remote) frequency measurement of the signal received.

With this kind of frequency measurement, the measuring

accuracy depends on the accuracy of the external fre-
quency ceunter, whereas when the buili-in IF counter is

used the accuracyis determined by the internal ESVP refer-

‘ence pscillator,

Remotecontrol ThelEC/IEEE-businterface possessesali
standard listener and talker capabilities. Commercial
controliers without paraliel poll capability can he used.

Typical dynamic selectivity of ESVP
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Hignatl evalustion
Four switch- seiected IF bandw:dths

Modet 52: 7.5/12/120/1000 kHz

Modet 53: 200 kHz instead of 1000 kHz

Model 58: 10 and 100 kHz instead of 7.5 and 12 kHz
Average and peak indication, pulse weighting to CISPR 16
and VDE 0878, Part 1, with programmable measuring times

Demodulation of classes of emission NON (AD}, A1A (A1),
A3E (A3), J3E {A3J, USE and LEB) and F3E (F3); built-in
loudspeaker and headphones connector; switch-selec-
table AF filtersfor AGAand F3E; squeich with programmable
threshoid level

Analog indication of level and frequency offset in addition to
digital readout

Indication ofoverioad in essential stages and swich-selact-
able linearity test

Broadband 10.7-MHz IF output for panoramic display and
spectrum analyzer

MNarrowband 10.7-MHz IF output for oscilioscope
AM and FM demoedulator outputs

Recorder outputs for level and frequency offset
Generator ouiput for signal frequency measurement

Digital measurement of modulation depth, frequency, fre-
guency offset and frequency deviation

Trigger input for level and frequency measurement of short-
time signais

Fiecording  Harmonic and non-harmenic spectra as well
as gain and attenuafion characteristics can readily
be plotted on an XY recorder. The recorder writing area
iz defined by entering the start/stop frequency and
the maximum/minimum level. The frequency axis can be
lingar or logarithmic. Chart paper complying with
VDE/FCG/MIL/VG can be used.

Ouen-controiled Crysial Sscillator Option ESVP-BT The
oven-controlled crystal oscillator reduces the setting error
and the frequency measurement error of the ESVP down to
<P % 1077, This is mainly important when the ESVP is used
for frequency measurements in radiomonitoring. A 10-MHz
output of this option can be brought out onthe rear pane! of
the ESVP and used for connection of a secondrecelver, e.g.
ESH 3.

Ingertion and return Joss of a bandpass filter




TYPICAL APP

interference measurements  Thankstothe programmable
automatic frequency scanning with direct contro! of printer
and XY recorder for data togging, the ESVP features consi-
derabie advantages over conventicnal test receivers in this
fieid of application. For measurement of interference volia-
ges, currents, power and field strengths to the relevant stan-
dards {CISPR, VDE, MIL, VG), the following accessories are
available (see also accessories for ESV and ESVP, data
sheet PR 756.4520 and test antennas for near-fieid mea-
surements and measuremenis to MIL-8TDs, data sheet

PD 758.4337):

-Nenetwork (S pH IS0 L L ESH 3-Z6
- VHF Current Probe (20t 300 MMz} .. ... ... ... ... .. ESV-21

- Absorbing Clamp (3010 1000 MH2Y ... L MOS 214

- Broadband Dipole (200 BO MMz ... L L L L HUF-Z1

- Biconical Antenna (2010200 MHz) . . . ... ... ... ... HUF-Z2
- Log-periadic Antenna (200 to 1000 MMz) ... ... ... ... . HUF-Z3
- Comical Log-spirat Antenna (200 to 1000 MK .. .. ... ... HUF-Z4

~ Log-periodic Broadband Antenna (80 to 1300 Mkz)

togarithmic frequency axis for data logging on XY
recorder permitting directracording of measured dataon
tolerance charts

Since pure broadband noise spectra exhibit a continuous
characteristic, frequency scanning in constant or
frequency-proportional steps which are greater than the IF
bandwidth, is possible and recommendable. Automatic
frequency scanning of the ESVP with 50 programmed fixed
frequenciesisidealinfree-field measurements, e.q. measu-
rement of ignition inierference from motor vehicles to VDE
0879 and SAE J551, For this purpose the frequencies are
selected so that they do not fall within the channels ocou-
pied by radio services.

Radiomonitoring, propagstion and coverage measure-
ments  Thanks to its cutstanding RF characterisiics, such

as high setting accuracy, high overload capagity and overall
selectivity, its switch-selected IF bandwidths and types of
demodulation, the wide range of available testantennas and
its programmability, the ESVP is ideal for use in radiomoni-~
toring with remoie frequency measurement, modulation-
depth and frequency-deviation measurements, recording

interference field strength of a molor vehicle: automatic frecgufency -
scanning of ESVP with 50 fixed frequencies

Further advantages of ESVP in interference measure-

ments:

@ Automatic consideration of correction factors of any
probes and indication of physical unit (e.g. dBuA, dBuv,
dBuV/m, dBpwW)

& Suitable bandwidths for measurementsto ML STDs pro-
vided by model 56 {also in ling with SAE draft for MIL STD
462 B}, British DEF STAN 59-4 and VG standards

@ Bandwidth correction factors considered in measure-
ment of spectral pulse density to MiL and VG: readout of
measured data in dBuV/MHz, dBuA/MHzZ, dBuV/m MHz

Freguency range 20 Hz to 1.3 GMz together with ESH 3

and EZM (see interference measurement system for
20 Hz to 1.3 GHz, dala sheet PD 756.4920).

Programmable measuring times for optimum adaptation
of automatic measurements to time-dependent varia-
tions of the interference:

@

@&

Peak indication with programmable hold time for narrow-
band and broadband interference measuremenis to MIL
and VG standards

Average indication with programmabie integration time
for narrowband interference measurements

Indication conforming o CiSPR with determination of
maximum within the programmed measuring time

% 60-dB operating range ideally suited for measurements
to MiL and VG standards

% 10-dBoperating range for measurements to CISPR: auto-
ranging with consideration of settling times for error-free
results, CISPR standards being fully complied with even
for single pulses

of band and channel ocoupancy, as wel as for propagation
and coverage measuremenis, i offers the following capabi-
lities:

& Graphical representation of field-strength results in

particular frequency bands, in the form of line spectra or
continuous curves, on an XY recorder, with additionat
output of field-strength levels and, for instance, fre-
quency offset on a printer

& Measurement of the TV vision carrier

% Measurement of the range of field-strength variations
within a preset time (1 t0 1000 9)

@ Recording of field strength as a function of time for plot-

ting antenna radiation patterns, e.g. in helicoptersandfor
channel ccocupancy measurement

@ I panoramic display in conjunction with Spsctrum

Monitor BEZM {data sheef PD 756.5356)

& Recording of band cccupangy as afunction of time, using

the Radiomonitoring Recorder Z5G 3

@& Reduction of data volume in automatic scanning mode:

orly signat levels above the preset threshoid are trans-
ferred to the computer

@ Trigger functions:

1. "internal” for automatic monitoring of intermittent
carriers;

2. "attime x" and

3. every xseconds, minutes, hours for exactobservation
of the occupancy and of levei fluctuations

% Use in automatic field-strength test sets {see next page).

24 s

Recarding of band occupancy in VHF range




The ESVP offers the following possibilities for optimum
system operation: The controller instructs each ESVP to
permanently scan a particutar frequency range and fo issue
a Service Request when the programmed level is exceeded
- whereupon the controlier identifies the caifing receiver by
a Serial Poll and accepts the measured data—orto answera
Parallel Poll of the controlier. Thus the controller and two test
receivers form together a multiprocessor system{or diversi-
fred tasks.
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Automatic field-strength test sets furnish the data for
statistical evaluation of spatial and time-dependent field-
strength variations thus providing fundamental data for
transmitter planning. In an industrial environment it is
necessary to permanently check the coverage by all radio
communication services {scund and TV broadcasting, car
telephong, Eurcpean radiopaging and non-public
services). The fast field-strength measurement in moving
vehicles with statistical evaluation {(ESVP with special func-
tion Fast A/D, with or without internal classification} is parti-
cutarly important for mobile radio networks in the VHF-UHF
range, where strong spatial field-strength variations may
occur due to scattering, diffraction and reflection, A pulse
displacement generator triggers each individual measure-
ment in the ESVP {trigger rate up to 1 kHz), whereupon the
measurement raile is independent of the speed of the
vehicle. In computer-controlied in-flight measurements on
transmitting antennas {usuaily from helicapter) the high
measurement speed of the ESVP is a great advantage: it
‘takes only 0.2 s for one measurement at three different
frequencies. Vertical patterns are determined in an ascen-
ding flight, horizontal patterns in a circular flight. The
graphical representation of the resuits — circular diagram,
standardization of the fieid strength in the direction of
maximum radiation etc. — is carried cut by the computer
immediately on compietion of the measurements, the time-
consuming point-by-point evaluation of YT recordings
being no longer required.

Recording of field-strength spectrum in VHEF range from 88 to
108 MHz

Logging of frequency scanning with 24 frequencies selected on
ESVP (ESVE in conjunction with Universal Ink-jet Printer PUD 3
and IEC-bus Interface Option PUD 2-B4;

Channel occupancy: automatic
manitoring al one frequency with
intermitient carriers; channel
o occupancy documented by lime
BT information
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The tropt-panel controls are clearly arranged in functional
groups; all settings are indicated by LEDs.

:-DAMPFUNG IF-BANDRR. ANZEIGE
ATTERUATION. I BANDWIDTH ENBIEATION

1 a2n: _._SFEC.EUNC,
GPE [

Front-panel detall with operating controls for demoduwlation,
attenuation, IF bandwidth and indication

Geoeration is backed up by the foHowing indicators and
responses of the ESVP; when a logically inhibited key is
pressed, the LED of the inhibiting function blinks; when the
demodulator operating range is exceeded or essential
stages are overicaded {even with pulses), the dispiay blinks;
when illegal data is input or an essential module fails, a
coded error message appears together with an acoustic
signal. The end of lengthy, time-consuming measurements
is also indicated audibly.

The 15-digh alphanumeric display of the ESVF cutputs the
measured data complete with physical unit and is also useg
for checking the formatted input of setling data.

Non-volatiie memaory A battery-buffered memory in the
ESVP can store the last and another nine compiete device
settings, ltalso stores all correction values obtained framan
automatic calibration process for frequency response, IF
bandwidths and demodulator characteristic and thus
ensures maximum accuracy at all times,

Frequency setiing s facilitated by a tuning aid (offsetindi-
cation with gentre calibration) and is possible in varicus
ways:

2 guasi-continuous in steps of 1 kHz or 100 kHz (swich-
selected) and of 100 Hz or 100 kHz in S5S8 mode, using
rotary knob

@ in steps of any preset size, e.q. corresponding to channel
spacing, or in steps of the fundamental frequency for
measurement of harmonics

& by digital entry via the keyboard

@ by automatic frequency scanning over a maximum of five
subranges with programmable start/stop frequencies
and step sizes.

The tevel measuremaent range 1s selected either manuaily
by separate spttmg of RF and |F attenuation or by automatic
setting of the RF attenuation with the IF attenuation setting
being determined by the selected IF bandwidih and indica-
tion mode. A 1-dB and a 4-dB attenuator are provided for
additional linearity festing. The use of probes with the ESVP
does not cause any exira work in the performance of
measurements, since the physical unitis selected automati-
cally and correction factors are taken into account. Reading
errors are practically done away with.

The frequency-dependent correction factors of the Test
Antennas HUF-Z1 and HiL 023 A1 are also automatically
taken into account when a special function is selected.
Furthermore, the correction factors of ancther two probes
or correction values of test setups can be entered into the
hattery-buifered CMCS RAM of the ESVP for permanent
storage and called up via a special function.

Trerrs v opersting yanges BDepending on  the
measurement task, one of three demodulaior operating
ranges can be selected: 20/40/60 dB. Accordingly, the
automatic attenuation setting is in steps of 10, 20 or 30 dB.

Like the Test Receiver ESV, the ESVP also fullills the CISPR
linearity requirements with a valid operating range of 10 d8,
which considerably speeds up CISPR interference measu-
rements. The operating range aiso determines the range of
the analog level indication which consists of a row of 31
LEDs. The range limits and RF attenuation are digitally
displayed,

tiare By a short or long push of the calibration key,
%wo dlfferent processes can be triggered;

1. Adjustment of IF gain and frequency offset to the rated
value of 100 MHz, with subseguent checking of the level
measurement at the ariginal frequency.

2. Measurement and storage of all caliration correction
values that are consiant over a long time: frequency
response, gain differences hetween IF bandwidths and
demodutator linearity.

During operation the IF gain is adjusted whenever a new
frequency and IF bandwidth is set, so that the rated levels
are also obtained at the IF and recorder ouipuis,

Thanks to this method, calibration of individual functions is
very seidom necessary, and automatic measurements take
much less time than would be required if a calibration were
performed at each new frequency.

.%.




tiperating principie  The Test Receiver ESVP provides for
double conversion of the test signal. tfeatures the following
characteristios:

RF attenuator switchable in steps of 10 dB from O to 140 dB;
a 1-dB and a 4-dB aitenuator being provided for linearity
testing.

Low-noise preamptlifier with high linearity can be switched
on to increase the measurement senskivity.

High-linearity diode mixer following 10 fracking bandpass
filters, providing extremely wide dynamic range.

TestIF bandwidth can be swilched from 7.510 12/126/1000
kHz on model 52; model 53 200 kHz instead of 1000 kHz;
modei 56: 10/100 kMz instead of 7.5/12 kHz; additional
2.4-kHz filter for 888 demodulation in all models.

Signal evaluation with average and peak indication as well
as pulse weighting tc CISPR Publ. 16 and VDE 0878, Part 1.
Programmable measuring times {5 ms 1o 100 8) {0 suit the
test requirements.

MIL display mode, peak indication with automatic conside-
ration of IF bandwidth correction values for the measure-
ment of broadband interference.

MAX-MIN display mode for measuring the input signal
variation range in a sequence of single measurements of
100 ms duration each.

Display time separately programmable; 1o ensure suffi-
clently long indication and monitoring of signals excesding
a programmed threshold in automatic frequency scanning
mode.

Rear view of ESYP

=

DESCRIPTION

All oscillators using synthesizer technigue

1st IF 810.7 MHz or 310.7 MKz

2nd IF 10.7 MHz

Active, high-linearity demodulator with subsequent
average- and peak-value derivation and CISPR weighiing.

Demodulator circuits for FM and AM and with BFO for NON
{AQY ad ATA (A1), 2.4-kMz filter in S8B demodulator for
upper and lower sideband; automatic IF gain controi for all
AM demoduiators; built-in loudspeaker; switch-selected
squelch with threshold programmable in terms of the RF
input level: FM demodulators are also used as signal
sources for frequency deviation measurement.

Calibration generator with highly stable sinewave source
{tracking generator) and pulse generator for CISPR and
speciral pulse density calibrations.

12-bit A/D converter with extremely short conversion time;
digital averaging and fast-acting RF level switch ensure
rapid autoranging.

Design  The modular design, signature analysis capability
and self-test routines afford great ease of searvicing. All
modules are independently exchangeable; all RF and uP
modules are of stale-of-the-art cassette design ensuring
excellent RF screening and minimum EMIL
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Preparation for Use and Operating Instructions

{See Figs. 2-1 and 2-2 1n appendix. The Ref.No's In the following
table are the call~out numbers in these illustrations.)

The values specified in this section are not guaranteed, Only the
specifications given in the data sheet are binding.

2.1 Legends for the Front- and Rear—-panel Views
Ref.| Labelling Function
No.
1 NF-AF AF output socket with switching contact
for loudspeaker 3.
Zout = 10 &;
Pout max = 0.4 Wo
2 ﬂ7 Volume control for 1 and 3.
3 Built~in loudspeaker, which is switched
off when a phone jack PLS55 is inserted
into 1.
4 DEMODULATION LEDs for indicating the selected form
of AF demodulation.
F3 JL + For FM signals (F3E)
(AF filter 0.3 - 3 kHz switched in).
F3 I + for FM signals (F3E)

A3J Jlj_
A3J J]Ju

a3  _Ju
a3 L
Al
a0

{AF filter switched out).

+ for SSB signals
{J3E, upper sideband).

+ for S8SB signals
(J3E, lower sideband).

+ for AM signals (A3E)
{(af filter 0.3 - 3 kHz switched in).

+ for AM signals (A3E)
{AF filter switched out).

» 1~kHz beat note.

+ for fregquency tuning to zero beat.
RKey for stepping the AF demodulaticn.
Upper key for next higher function.

Lower key for next lower function.
AF out: no LEDs lit.
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Ref,.
No.

Labelling

Function

fuv

IF BANDWIDTH

1 MHz (mod. 52)
200 kHz{mod. 53)
120 kHz
100 kHz (mod. 356)

12 kHz

{mod. 52,53)

10 kHz (mod. 586)

7.5 kHz
{mod. 52,53}

LED indication and key for stepping the
selected IF bandwidth.

The 120-kHz bandwidth is always switched
in for indicating mode CISPR. With the
88B demodulation modes (A3J), a 2.4-kHz
I¥ bandwidth is switched in the audio
channel, the measurement IF bandwidth is
7.5 kHz.

fon

BUSY

LED for indicating extended measuring
and calibration processes and internally
controlled frequency scanning.

|~

OVERLOADED

LED for indicating an overload condition

a) when the overload detection circuit
in the 2nd mixer responds.

b) when nonlinearity is detected by
means of LIN TEST 43 and AUTO 41.

oo

PREAMP. ON

LED lights when the 10-dB preamplifier
(with special function 17} is switched
in.

lwo

dB
RF ATTENUATION

3-digit 7-segment display of the RF
attenuation set.

4B

Key for setting the RF input level dis-
play to dBuV, etc. (see section 2.3.8j.

dBm

Rey for switching the RF-input level
indication to dBm. (Only when AV or PEAK
is set at 37; and not if a test antenna
or probe is connected to 47 or if the
mode switch 40 is set to TWO PORT.)

15-digit alphanumeric LED display for
readout of measured values, input and
output of setting values, and output of
error messages. The readout blinks when
the operating range is exceeded at
either end or when an overload condition
exists.

SPEC.FUNC.

Key, used in conjunction with keypad 33
and ENTR key, for entering the special
functions (modulation~depth, frequency-
of fset, frequency-deviation measure-
ments, etc.) and calling such entered
functions. The function codes are listed
in section 2.3.14.

354.3000.52




Ref,
No.,

Labelling

Function

vV, A

Key for switching RF input level readout
to desired unit: uV, mV, V, etc. (see
gsection 2.3.8).

OPER,.RANGE
es. dBuV

Analog level indication over selected
operating range (with 34).

LED array consisting of 31 LEDs, with
one individual LED each for indication
if the operating range is exceeded at
either 1iimit, and three 3-digit 7-seg-
ment displays marking the beginning,
centre and end of the selected demodu-
lator operating range. The LED.row dis— |
plays the voltage level at input 30 in
dbuV in all cases.

CAL

Rey for initiating calibration
processes:

+ pressed momentarily (< 3 s): testing
and, if necessary, correcting level
and frequency—-offset calibration;

> held down (> 3 s): measuring and
storing the RF frequency response,
IF bandwidth corrective values and
demodulator characteristics.

During the calibration processes, ‘the
BUSY LED 6 is on.

For details see section 2.3.7.

STO RCL

Keys for storing (8TO) and recalling
(RCL) complete device settings.

SO 1 to 5 and RCL 1 to 5 cover the
device settings and data for automatic
fregquency scanning.

STO 6 to 9 and RCL 6 to 9 cover only
device settings (no frequency scanning).

STO @ is not possible; RCL @ selects the
basic setting of the receiver.

For details see section 2.3.14.

18

CLR

Key for clearing the last numerical _7
entry via 33.

R4 INNN.AR2
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Ref.
Nol

Labelling

Function

ENTR

e p—

Key for lissuing a transfer command after
completion of the data entry {key
functions 13, 27, 28, 30, 31, 32, 35,
36, 39, 46 engraved in red).

TALK

Key for initiating data output to a
printer if the automatic frequency scan-
ning mode of the ESVP is not switched
on. The printer must be set to LISTEN
ONLY. It is connected to the IEC-bus
output 60. The ESVP must be set to TALK
ONLY by means of special function 81
(IEC-bus address > 32, see section
2.3.14}.

MHZz

6-digit display of current receiver
frequency.

Analog display of frequency offset of
sinusoidal input signal which lies in
the IF passband from the receiver centre
frequency.

LED array consisting of 16 LEDs plus a
LED for indication of centre frequency
tuning (positive offset: indication to
left of centre). The centre of this ana-
log display is calibrated as part of thne
automatic calibration process initiated
by key 16.

TUNING

DISABLED

Knob for guasi-continuous setting of re-
ceiver frequengy in 100~ and 1-kHz steps
(in $SB demodulation in 0.1-kHz steps).

This knob is disabled if the DISABLED
LED lights (disabled by means of the
keys 26 and 29 and in remote operation:
LED 25 lights up).

24

POWER

Power switch for switching ESVP on and
off in network or battery operation.

354,3000.52
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Ref.
No.

Labelling

Function

25

SRO
REMOTE
LOCAL

 —

The REMOTE LED is lit whenever the ESVP
is remote~controlled via the IEC-~bus
connector 60.

Unless a Local Lockout command has been
issued, the REMOTE state can be inter-
rupted during the program by pressing
the LOCAL key. The next addressing
operation by the IEC-bus controller re-
stores the REMOTE state.

The SRQ LED is 1lit, so long as the SRQ
line is true, i.e. until the bus con-
troller has executed a serial poll.

PR, —— Y

SCAN

On/off key for automatic scanning. The
LED lights up to indicate that the en-
gravings on the left~hand side {(dark
background) apply to the entire row of
keys 27, 28, 2%, 30, 31 and 32.

27

MAX.LEVEL

Key with two functions:

a) The SCAN LED 26 is not on. The re-
ceiver freguency is increased at
each push of the key by the amcunt
selected with key 30. If the key is
held down, the key function is re-
peated automatically.

b} The SCAN LED 26 is on. The upper
level limit for automatic scanning
which is essential for setting the
output to an XY recorder can be
called up and entered (see section
2.3.20). For data transfer, ENTR
key 19 is pressed.

MIN.LEVEL

Key with two functions:

a) The SCAN LED 26 is not on. The re-
ceiver frequency is decreased at -
each push of the key by the amount
fixed with key 30. If the key is
held down, the Key function is re-
peated automatically.

b) The SCAN LED 26 is on. The lower
level limit essential for the detec-
tion of signals and for setting the |
output to an XY recorder when using
automatic scanning can be called

"up and entered (see sections 2.3.17
and 2.3.20), For data transfer, ENTR
key 19 is pressed.

- s oo emind
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Ref.
No.

Labelling

Function

25

FAST TUNING SLOW

RUN STOP

Keys with two functions:

a} The SCAN LED 26 1is not on. The keys

b)

frequency scanning.

are used for selection of the step
size of the pulse from the pulse
generator 23. If the same key is
pressed again, the pulse generator
is switched off.

The SCAN LED 26 is on. By pressing
the RUN key, frequency scanning in
accordance with the current data
setting is initiated,

A digit 72 (1 to 5) + RUN initiates
the scan stored under STO Z and seve-
ral digits + RUN initiate the succes-
sive scans of several subranges. A
single push of the STOP key stops

Data settings can be changed and
scanning resumed by pressing the RUN
key again.

If the STOP key 1s pressed twice,
frequency scanning is discontinued.
If the RUN key is then pressed,
scanning is resumed at the start
frequency.

STEP SIZE

Key with two functions:

a)

b)

The SCAN LED 26 is not on. By pres-
sing this key, the step size of the
frequency variation (by means of 27
and 28) is called up and keyed in.
For data transfer, the ENTR key 19

is pressed.

The SCAN LED 26 is lit. By pressing
this key, the step size in automatic
scanning can be called up and en-
tered. For data transfer, the ENTR
key 19 is pressed.

354.3000.52




Ref
No.

.| Labelling

s s ke el

Function

31

FREQ.

fgrop

——— o

Key with two functions:

a) The SCAN LED 26 is not on. By
pressing this key, the receiver fre-
quency can be keyed in via the nume-
rical keyboard. For data transfer,
press ENTR key 19.

b) The SCAN LED 26 is on. By pressing
this key, the stop frequency of the
automatic scan can be called up and
entered., For data transfer, ENTR key
19 is pressed.

fsrarT

Key with two functions:

a} The SCAN LED 26 is not on -
no function.

b) The SCAN LED 26 is on. By pressing
this key, the start freguency of the
automatic scan can be called up and
entered. For data transfer, ENTR key
19 is pressed.

[ R |
[N e+
I Wovw

————— p— —

Keyboard for entry of numerical values
for the functions of 13, 17, 27, 28, 28,
30, 31, 32, 35, 36, 39 and 46.

-

OPER.RANGE
20 dB
40 dB
60 dB

J

N -

LEDs plus selector switch for the ope-
rating range of the analog indication
15. The steps of automatic attenuation
setting by means of 41 are set together
with the operating range {(see section
2.3.6).

CLOCK
DATE

—— i v,

Key for calling up and entering time of
day and date via display 12. With the
first push of the key, the time is read
out, with the second push, the date.

DISPLAY TIME

Key for calling up and entering the time
the measured data ist displayed on 12.
If the display time is different from
the measuring time, the associated LED
lights up. The display time is always
greater or egual to the measuring time

set using 39.
S e o]
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|Ref., Labelling
No.

- [T —— s

Function -

37 | av
PEAK
CISPR
MIL

cating modes:

T —— v o i o]

LEDs pius switchigé key for the indi-

+ average value

+ peak value

+ interference measurement according to
CISPR

+ broadband interference measurement
according to MIL standards.

In the MIL indicating mode, the peak
value in 4dBuV/MHz is read out.

MIN.

On/off switch for special indicating
mode MAX. MIN., which permits the range
of variation of the RF input level to be
determined., Maximum and minimum are de-
termined from individual measurements
within the measuring time fixed by means
of 39, and indicated side by side. The
individual measurements are carried out
in accordance with the mode of demodula-
tion selected by means of 37. For de-
tails see section 2.3.4.

39 MEA3. TIME

Key for calling up and entering the mea-
suring time = time of average- or peak-
value measurement with steady-state rec~
tified voltage at the A/D converter in-
put. LED lights to indicate difference
from basic setting. For details see
section 2.3.9.

40 MODE

TWO PORT

REM. FREQ.

GEN. OFF l

— o —

LEDs plus key for the ESVP operating
mode:

a) Gain measurement on twoport networks
(=110 to +47 dB). The generator out=~
puts 48 with an EMF of %6 dBuV at the
receiver centre frequency is switched
on.,

b} Remote frequency measurement. The
ESVP operates as a tunable, active
filter. The generator output 48 de-
livers the RF input signal which is
filtered according to the selected
IF bandwidth and has an EMF of 96
dBuvV for connection of a freguency
counter. The receiver otherwise
functions as in the GEN. OFF mode.

c) The generator output 48 is switched
off.

- P -
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Reg.
No.

Labgzling

- v e — —— et o e o

Function

AUTO

LOW
NOISE

LOW
DIST.

e e e - o mtin s

Key for switching over from manual to
automatic RF attenuation setting with
low~noise or low-distortion IF attenua-
tion setting depending on 42,

— L e i n o e

Key for selecting low—-noise or low-
distortion measurement.

For low-distortion measurement, the IF
attenuation is always 10 dB less. For
details see section 2.3.6.

LIN.
TEST

——— - — L

On/off key for linearity test,

To check the linearity of the RF and IF
stages of the ESVP, the RF attenuation
is increased by 1 dB for average- and
peak-value indication and by 4 dB for
CISPR and MIL indication. The actual RF
attenuation is always read out on dis-
play 9.

If automatic attenuation setting is se-
lected by means of 41, the difference is
automatically 1ndlcated after two con-
secutive measurements.

If manual RF and IF setting is selected
by means of 45, only the result is indi-
cated. The additiopal attenuation can be
switched off or on by pressing key 43.

o s s s it -, ]

RF

Key w1th two functions for manually set-
ting the RF and IF attenuation:

a) Switches over from the automatic at-
tenuation setting mode (41} to manual
RF attenuation,

b} Switches over from manual RF to
manual IF attenuation setting and
vice versa, The LEDs indicate whether
the RF or IF attenuation can be va-
ried by means of 45. The RF attenua-
tion is read out on display 9. The
IF attenuation can be determined in
accordance with section 2.3.6.

— - - B —

Keys for manual increase (+} and de-
crease {~) of RF or IF attenuation se~-
lected by means of 44. If the key is
held down, the keying is repeated auto-
matically.

~ L W Walal ~n
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Ref.| Labelling Function
}-qo L -

— —

46 _HTH“ Key for call-up and formatted input of

the squelch level, in dBuv.

SQUELCH The left LED indicates that the squelch
LEVEL function is in operation (special
function 13).
The right LED lights when in squelch
operation the AF is suppressed because
of the low RF level. Therefore: Careful
when adjusting the volume with head-
phones!

R .

47 ANTENNA CODE 12-pole supply and coding socket for
connection of active or passive test an-
tennas or probes, attenuation elements
or amplifiers.

Cutputs: +10 Vv, -10 V {(max. 50 ma}.
Coding inputs to set conversion factor

and quantity to be measured, see section
2.3.16.

- . - - e e

48 EMF GEN, Generator output (N-socket} for two-port
or remote frequency measurements. This
96 dBuvV function is selected with the operating
mode key 40.

b -

49 l Socket (4 mm diameter) for ground con-
nection. '

-

50 _{52) RF . RF input (N-socket, not adaptabie)
50 Q

A Do not exceed the maximum input voltage
<3 V specified in section 2.3.1!

. . i

51 10.7 MHz BNC output socket for the narrowband 2nd
IF (10.7 MHz). The bandwidth is the same
as the selected IF bandwidth (3).

64EZ> !l EMFs {rms value) in the range of the

level analog indication (Zgyyty = 50 8#):
Operating range 20 dB: 10 to 100 mV
Operating range 40 dB: 10 to 1000 mVv
Operating range 60 dB: 1 to 1000 mV
BNC output sccket for the broadband 2nd
IF (10.7 MHz) for connection of an IF=-
panorama adapter. The bandwidth is about
2 MHz, Zout = 50 Q.

$4E:> —r—l- Amplification compared to RF input

{RF attenuation 0 dB}):
without preamplifier: 7.5 dB typical
with preamplifier: 17.5 dB typical

52 10.7 MHz

354.3000.52 2.10 E-3




[Ref.
No.

Labelling

FPunction

53

AM

)

BNC output socket for the demodulated

AM signal; DC-coupled out of AGC demodu—~-

lator.

Zout = 330 a2, 1 V for 1003 modulation
depth.

FM.

)

BNC socket for the FM discriminator out-
put voltage, DC-coupled.
EMF for IF bandwidth (3)
7.5 kHz, 12 kHz (mod. 52, 53)

10 kHz {(mod. 56}:

+1 V for 1 KHz

100 kHz (mod. 586)
120 kHz (all med.)
200 kHz (mod. 53)
1 MHz (mod. 52, 53): 1 V for +£100 kHz

55

FREQ.
CFFS.

BNC output socket for the frequency off-
set (Zout = 10 k&, EMF as for 54).

CISPR (ZE}%

BNC output socket Ffor level recording
voltage weighted in accordance with
CISPR; output circuit includes a lowpass
filter for simulation of panel-meter
response.

Zout = 10 k@; EMP at maximum analog
’ reading: +2 V.

AV/PX (EE}%

BNC output socket for level recording
voltage in the indicating modes AV,
PEAK, CISPR and MIL.

Zout = 10 XQ; EMF at maximum analog
reading: +4 V.

[ &

EXT.TRIGGER

BNC input socket for an external trigger
signal, Zin *» 3 k%. Triggering thres-
hold: TTL-level (high » 2 V, low < 0.8 Vv
with hysteresis). Selector switch for
positive~ and negative-going edge.

EXT.REF. (:59_9

INT. 10 MHz

EXT. 5 MHz

BNC input socket for external reference
frequency of 5 or 10 MHz.
BNC output socket for internal reference
fregquency: see section 2.3.19.
Dual switch for
Internal reference:
left-hand switch up
External reference:
5 MHz: left-hand switch down
right-hand switch down
10 MHz: left-hand switch down
right-hand switch up

L

354.3000.52
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[Ref. Labelling Function
No.
680 24-pole socket for remote control of the
ESVP in accordance with IEC 625-1
(IEEE 488). See section 2.3,22.
The IEC-bus address is set by use of
special function 31. See section 2.3.14.
61 X-Y RECORDER 24-pole socket for controlling XY or YT
recorders or up to five Radiomonitoring
Recorders 2SG3. See section 2.3.20.
62 | BATT. Connection for an external battery via
22...32 V the battery cable provided.
63 | F2 Battery fuse.
M4E
64 47... AC~supply connector.
420 Hz
65 Ft AC voltage selector with fuse.

100/120 Vv T2.5
220/240 Vv T1.6

La Ll | b Na¥alal [~ |




2.2 Preparation for Use

2,2.1 Setting up the Receiver

The following sections describe the environmental conditions re-
quired or to be avoided.

2.2.1.1 Operating Position and Ambient Light

The normal operating position of the ESVP 1is horizontal. When
using the receiver in the laboratory, it is advisable to set it
up on the legs provided on its bottom cover, for easy operation
on the work bench and reading convenience. Operation in any other
position, however, does not affect its performance. Bright am=-
bient light, in particular sunlight, naturally makes reading the
LED displays on the front panel more difficult. The front panel
should therefore be screened off from bright ambient light.

Reasons for using LED displays rather than LCD displays are:

+ LED displays require no illumination,

+ LED displays respond faster to the data inputs - even at low
ambient temperatures,

+ Multiplexed LCD displays would strongly restrict the viewing
angle. :

2.2.1.2 Temperature and Condensed Moisture

The ESVP complies with the provisions of the IEC 359 safety class
I regulations. The temperature range within which the performance
specifications of the ESVP are valid is +5 to +45°C. The receiver

- despite its complexity -~ is a low-power design so that special

cooling measures are not called for. Nevertheless, adequate con-
vection of the surrounding air should be ensured when the recei-
ver is rackmounted, by means of a plug-in ventilator unit. Also,
the receiver should not be exposed to strong sunlight for any
length of time. High temperatures increase the failure rate of
the instrument components and also the self-discharge rate of the
lithum battery, which provides for continued data storage in the
CMOS RAMs.

Since the ESVP contains high-impedance circuits, it should not be
used in the presence of condensed moisture. Condensation cannot
always be avoided =~ for example, when the cold instrument is
brought into a warm room with a high relative humidity. In such
cases, the measurements must be delayed until the molsture has

evaporated.

ImA INNN 8D 2.113 E-3




2.2.1.3 Vibration and Low~frequency Magnetic Fields

The ESVP contains severad varactor-tuned phase-locked oscilla=-
tors. Strong magnetic fields and heavy vibration may cause the
sideband noise of these oscillator® to worsen. Prolonged exposure
to vibration will also increase the failure rate of the instru-
ment. Receivers used permanently or frequently in land vehicles
or aircraft should therefore be supported on shock-absorbent
mountings,

2.2.1.4 RF Fields

The ESVP has been tested for field strengths up to 3 V/m. The
following cases must be distinguished:

a) Measurement of field strengths with antenna

The RF immunity of the ESVP is sufficient for correctly mea-
~suring field strengths up to 3 V/m. The indication with ter-
minated RF input is less than 0 dBuV. In cases of doubt, the
IF attenuation should be as high and the RF attenuation as
low as possible, in order to maximize the measured signal at
the output of the RF attenuator.

b} Field-strength measurements in the presence of strong inter-
fering fields at other frequencies
For such measurements, the data sheet must be consulted in
regard to RF immunity and nonlinearity.

c) Voltage measurements in the presence of strong fields
Field strengths up to 10 V/m (140 dBuV/m) have a negligible
affect on the measurement accuracy of the ESVP. This assumes
the RF tightness of the RF cable, which should be a double-
screen, solid-jacket type.

d) Pield strengths of the order of 10 V/m
The overall calibration c¢ould possibly be influenced. For

such calibration, the ESVP should be brought to an area of
lower field strength.

2,.2.1.5 Grounding

For normal requirements, the grounding provided by the protective
conductor in the AC-supply connector 64 or the chassis connection
in the battery connector 62 is sufficient. If a better ground is
required, an earthing cable can be connected to the connector 49
or to the milled spot (Philips screw) to the left of the RF in-

put.

354,3000.52 2.14 E-3




2.2.1.6 Rackmounting

The ESVP can be mounted in a 19" rack. To do so, the cover panels
of the receiver must be unscrewed, which is best done in the fol-
lowing order: ‘

» Unscrew the upper and the lower cover of the cabinet.

» Remove the side strips (with the recessed grips) from the
front and the rear panel.

The front-panel screws which held the side strips can be used for

fastening the ESVP in the rack. Adequate cooling of the instru-
ment in the rack must be provided for.

2.2.2 Power Supply

2.2.2.1 AC Supply Operation

The ESVP complies with the safety regqulations for instruments of
safety class I of VDE 411. Safety class I specifies that the AC
supply circuits must be insulated during operation and all acces-
sible conductive parts of the device which may immediately carry
voltage in case of a failure must be reliably and permanently
connected to each other and to the non-fused earthed conductor.

The power plug should, therefore, only be connected to an
‘earthlngwcontact type power outlet. If a separate earth terminal
is provided, it must be permanently connected to a non-fused
earthed conductor.

The ESVP is designed for operation from AC supply voltages of

100 Vv, 120 Vv, 220 Vv and 240 V. It is aéjusted at the factory for
operation from 220 V. To adapt it for operation from another AC
supply voltage, the fuse holder in the AC voltage selector 65
(Pig. 2-2) is taken out and with the SQEleled fuse so inserted
that the AC supply voltage marked on the cap is positioned under
the arrow in the plug fuse housing.

The instrument is then ready for operation with the new voltage.
The fuses for all permitted AC voltages are included in the ac-
cessories supplied.

for 100 Vv and 120 V: fuse type T2,5 DIN 41571,
for 220 V and 240 V: fuse type T1,6 DIN 41571,

The connection to the AC supply is made via the AC-supply connec-
tor 64. AC supply voltage variations of between -10% and +10% of
the Tiominal value do not affect the performance. If greater va-
riations cannot be avoided, a transformer or regulator must be

connected ahead of the test assembly.
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2.2.2.2 Battery Operation

The ESVP can be operated from a 24-V battery. A cable for this
purpose is supplied with the instrument. The required. input volt-
age, to connector 62, 1s +22 to +32 V. If the input voltage falls
below +21 V, the Instrument automatically switches off. The cur=-
rent drain is typically 3 A. The input circuit is fused (63) {see
marking on rear panel). o

2.2.2.3 AC-supply and Battery Operation

If the AC-supply and battery are connected at the same time, the
instrument selects the AC supply. The battery is not charged in
this case.

If the AC supply fails, the battery is-automatically switched in,
if its output lies over +22 V, At switchover, transients may
cause an error megsage to appear briefly, but any frequency scans
in process are not interrupted.

2.2.3 Ingtrument Switch-on

After the instrument has been adjusted for the available AC sup-
ply and connected to the AC supply and/or battery, it is switched
on with the power switch 24 (Fig. 2-1). After switch-on, the in-
strument setting at the time of the last switch-off is restored
(assuming that the lithium back-up battery for the CMOS RAM of
the ESVP is properly charged), except that a minimum RF attenua- -
tion of 10 dB is always set. . : s

During the switch-on process, the following information is read
out in succession on the display 12:

1st phase: R&S ESVP

2nd phase: Version (Veréion of the built-in
firmware for the I/0
1.n/1.m or M/E processor).

3rd phase: BUS ADDR#18 (The IEC~bus address set
by means of special
function 91;
for TALK ONLY, the readout
is BUS ADDR ton.)

During the first minute after switch~on, calibration by means of
the key CAL 16 or the corresponding IEC-bus instrucciuns is not
possible. "WAIT FOR WARMUP" is displayed.




2.2.4 Short Punctional Check

With entry RCL® (keys 17, 33), the ESVP 1is reset to its basic
setting:

Demodulation 4 3T L

Attenuation 4T, 42 AUTO, LOW NOISE

IF bandwidth b5 120 kHz

Mode 40 - GEN. OFF

Readout 16 dB ...

SPEC., FUNC. 13 (All special functions

are 1ln the basic setting,
see section 2.3.14)

Indicating mode 37 AV.

MAX.MIN. 38 “‘ Switched off

Meas. time 39 ¢.1 s

Operating range 34 60 4B

Time of day, date 35 not affected

Display time 36 = 0.1 s

Scan 26 Switched off

Freguency 100,000 MHz (adjustable by

means of 23
in 1-kHz steps)

The basic setting also replaces IEC-bus instructions {(see section
2.3.22.4). By pressing the CAL key 15 for a short time (< 3 s),
level and freguency offset indications are calibrated. Instead of
a measured value, "CAL, CHECK" is displayed. The analog level in-
dication reaches the right-~hand end of the LED row 15 and the
offset indication 22 is in the centre of the LED row. The calib=-
ration process is completed in about a second 1f it proceeds
without finding a fault. If not, an error message is output,

Settings stored with the STO key are not affected by the RCL®
entry.

By pressing key 16 for a longer time (» 3 s), the level measure-
ment over the entire frequency range, and all the IF bandwidths
and operating ranges 34 are calibrated. This calibration process
takes about one minute, Here too error messages are output in the
case of any malfunctions.

For checking the level calibration, the ESVP can be switched to
the operating mode TWOPORT 40. A short connecting cable between
the generator output GEN. 48 and the RF input 50 introduces an
attenuation of < 0.4 dB over the entire frequency range. The in-
dication of small attenuation values may deviate slightly from
the actual value, but the error will generally be less than

0.3 dB.

A thorough performance check can be carried out as described in
section 3.
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2.3 Operating Instructions

2.3.1 Connection of the Voltage to be Measured

The RF voltage to be measured is connected to the RF input 50 via
a 50-2 coaxial cable. The input impedance of the receiver is

50 Q. The ESVP permits sinewave and pulse voltages to be measured
over the 20 to 1300 MHz fregquency range. The maximum permissible
sum voltage of all the signals applied to the RF input socket
that will not cause permanent damage, depends on the RF attenua-
tion, the RF bandwidth and the freguency (see data sheet).

2.3.1.1 Sinewave Signals and DC Voltages

With an RF attenuation of 0 dB, the sum veltage must not exceed
3 V into 50 9. Since no DC voltage isolation is provided at the
input to the RF level switch, no BC voltages above 7 V may be
applied.

2.3.1.2 Pulse Signals

With an RF attenuation of 0 dB, the pulse spectral density must
not exceed %6 dBuvV/MHz (measured with a 100-V x 0.5-ns pulse) in-
to 50 2. An RF attenuation of 10 4B can be switched in manually
{(see section 2.3.6) to prevent the RF attenuation of 0 dB from
being switched in by the action of the autoranging circuit.

Wwith an RF attenuation > 10 dB, the maximum permissible pulse
energy 1is 1 mWs (milliwatt~second) into 50 ®. This means, for
example, that a 100-V surge must not last any longer than 5 us.

The exceeding of these wvalues may result in the destruction of
the input attenuator, preamplifier, RF filter, or input mixer.
Appropriate measures (such as the insertion of a power attenuator
ahead of the input) must be taken to prevent this.

When the ESVP is connected to artificial mains networks, the
switching on or off of connected test items 'may result in high-
energy pulses on the test-receiver input. Meant here are artifi-
cial mains networks simulating motor-vehicle or shipboard net-
works and artificial networks in accordance with MIL standards,
which in general can be used up to 100 MHz. The R&S artificial
mains network ESH2-75 together with the ESH3 can be used up to
30 MHz. The pulse limiter ESH3-Z2 provides protection of the RF

input.
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2.3.2 Frequency Setting

The freguency of the ESVP can be set in three different ways, not
including automatic scanning:

.

+ With the control knob 23 in 100- or 1-kHz steps

For demodulation types A3J and A1 (4), the fine-tuning step
size 1is automatically set to 0.1 kHz. This fine-tuning step
size is only effective in the audio branch. For this reason,
the detuning can be heard in these types of demcdulation - the
analog offset indication however Jjumps every 1 KkHz. The
switching between coarse and fine step size is determined by
the pair of keys 29. If the same key 1is pressed twice, the
tuning knob 1s switched off; the DISABLED LED. 23 lights.

+ By pressing the keys 27 and 28
At each push of these keys, the receiver freguency is in-
creased or decgreased, respectively, by the amount fixed by the
STEP SIZE key 30. If 27 or 28 is held down, the keying is re-
peated automatically.

+ By numeric entry
By pressing the FREQ. key 31, the current frequency is read

out on the alphanumerlc dlsplay 12 in MHz. A new freguency can
then be entered via the keypad 32.

The recalling of front-panel settings stored by means of the STO
key can be considered as a fourth way to set the frequency.

The switch~in of AFC is accomplished with special function 15.

2.3.2.1 Automatic Frequency Scanning

A special feature of the ESH 3 and ESVP is automatic frequency
scanning.

By pressing the SCAN key 26, the engravings to the left of the
keys 27 to 32 {darker background) are applicable. The start and
stop frequencies and step size for automatic scanning can then be
selected.

The MIN. LEVEL Xey 28 determines the lower level limit from which
51gnal$ are scanned, The MAX. LEVEL key 27 permits scalzng of the
Y axis for output to an XY recorder. Automatic scanning is trig-

gered by pressing the RUN key 29.

To interrupt automatic scanning, it is only necessary to press
the STOP key 23.
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The front-panel settings can then be altered. Automatic scanning
is continued from where it has been interrupted by pressing the
RUN key 29 again. Pressing the STOP key 29 twice, terminates the
automatic scanning. -

An automatic scanning cycle that has not been completed may cause
the ESVP to act in an unexpected way. Thus: A scanning cycle
should always be terminated (by pressing the STOP key 29 twice)
if the results of the current operation are no longer reguired.

By storing several sets of scanning settings using STO 1 to 5, it
is possible to arrange for several automatic scanning processes
to follow one another., Start and stop frequencies can be set to
overlap; between the individual subranges, ranges can be skipped.

The minimum levels (threshold levels) set for the individual sub-
ranges may also differ. For starting multiple-range scanning, the
figures 1 to 5 for the range settings (storage locations) and the
RUN key 29 must be pressed. For details about output to recorders
see section 2.3.20.

Frequency steps in a constant ratio {(logarithmic) are particular-
ly important for automatic scanning in 1interference measure-
ments. The special functions 52 LIN STEP and 53 LOG STEP permit
individual selection of scanning ranges with freguency steps in a
constant number of Hz (linear) or ratio. The special function 53
is used to automatically enter the menu for STEP SIZE in %. For
reasons of simplicity, the ESVP rounds the values off to steps of
100%, 50%, 25% to 0.,01%. The switchover 53 ++ 52 automatically
clears the step size memory.

The automatic frequency scan is considerably speeded up with spe-
cial function 91: FAST SCAN. The minimum level determines the RF
and IF attenuations in such a way that the IF attenuation corres-
ponds to the setting LOW NOISE and the RF attenuation puts the
minimum level at the lower end of the 60~dB operating range which
in this case is automatically selected. With every freguency set-
ting, a single measurement is made to check if the minimum level
is exceeded. In this case only, the set measuring time is effec-
tive and the measured value is output. Only the indicating modes
AV, PEAK and MIL are admissible; in case of the CISPR mode,
switchover to PEAK is made (since the FAST SCAN would otherwise
make no sense).

Normally the unit of the MIN. LEVEL is the unit determined by the
coding at 47 or the special functions 80 to 85. The consequence
of this is that it is not possible in the case of, for example,
field~strength measurements with antennas of constant gain ({such
as log-periodic antennas) and thus of increasing antenna factor,
to measure values above the constant noise indication of the re-
ceiver. This disadvantage is overcome by special function 93
(MIN. LEVEL = input voltage). Independently of the test antenna
or probe used, the receiver noise indication then has a practi-
cally constant separation from MIN. LEVEL. This has special sig-
nificance for interference field-strength measurements in accor-
dance with MIL Standard 461. In this case, with special function
93, the MIN. LEVEL lies, converted to field strength, very nearly
parallel to the limit value of the interference field strength.
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2.3.3 Selection of IF Bandwidth

The IF bandwidth 5 is selected according to the modulation band-
width of the signal to be redeived:

+ 1 MHz (mod. 52) for broadband interference measuresments and
for measurement of the vision carrier at sync peak.

+ 200 kHz {mod. 53} £for measurement and demodulation of F¥
broadcasting transmitters.

+ 120 kH#z (all mod.) for FM broadcasting, interference measure-
ments according to CISER.

+ 100 kHz {(mod. 56) for broadband interference measurements

+ 12 kHz {mod. 52, 53) for radiotelephony channel raster 20 and
25 kHz.

+ 10 xHz (mod. 56) for broadband interference measurements
> 7.5 kHz {mod. 52, 53) for radiotelephony channel raster 12.5
k8z and for A3E (double-sideband emissions); furthermore for

noise sideband and intermodulation measurements.

The IF bandwidth is predetermined by the followiné functions:

Indicating mode CISPR ........ svees Byp = 120 kHz (all mod.)
Demodulation modes A3J, Al, AO .... Bip = 7.5 kHz (mod. 52,
53)

10 kHdz (mod. 56)

“ These functions automatically select the IF bandwidth as shown
above. If it is attempted to change the bandwidth, the LED of the
© function that is causing the bandwidth to remain fixed - for
“example, the CISPR LED - blinks for about 3 seconds.

In the modulation mode A3J (7UISB, LSB), an additional 2.4-kiz fil-
ter is switched into the audio branch (S8SB demodulator, see ESVP
block diagram). The measurement bandwidth however remains

7.5 kHz.

The 7.5~kHz bandwidth is the most suitable one for two-port mea-
surement of attenuation wvalues above 90 dB. However, the other
pandwidths are not blocked.

The four IF bandwidths correspond for the 7.5-kHz, 12-kHz and
200-kHz filters (mod. 53) to the 3-dB and for the 120-kHz, 1-MHz
(mod. 52 and 56}, 10-kHz (mod. 536) and 100-~kHz filters {(mod. 56)
to the 6-dB bandwidth (see also data sheet). The effective selec~
tivity of the individual filters, shown in Fig. 2-3, results from
the static IF selectivity characteristics of the filters used and
from the sideband noise of the receiver oscillators.

s ]
1
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For special purposes, the 7.5- and 12-kHz filters can be replaced
with filters of either somewhat narrower or broader bandwidth but
with the same input and output impedances. The replacement of the
120-kHz filter by one with narrower passband would require some
modification of the control circult and/or of the motherboard.
The 1-MHz filter (mod. 52) is not a compact unit and cannot be
exchanged.

In any case, the exchange of a filter could result in a change in
the measurement functions: the CISPR indication mode is valid on-
ly in association with the 120-kHz bandwidth and the bandwidth
correction factors apply only for the bandwidths as supplied.
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2.3.4 Selection of Indicating Mode

Key 37 1is used to select the type of rectifier for the level
measurement,

The following indicating modes can be selected:

AV. the mean value of the input signal, more exactly, the
linear time-averaged value of the demodulated voltage at
the output of the envelope demodulator, calibrated in
the rms values of an unmodulated sinewave signal.

Hence, with an unmodulated sinewave signal, the exact
rms value is indicated, and with a symmetrically modula-
ted AM signal, the rms value of the carrier. For more
details about the influence of the modulation see
gsaction 2.4.1. The AV value indication 1is used for mea-
suring sinewaves with non-suppressed carrier.

PEAK the peak wvalue of the input signal, more exactly, the
maximum demodulated voltage at the output of the enve-
lope demodulator calibrated in the rms values of an un-
modulated sinewave signal from which the same rectified
voltage is obtained.

Basically, the average and peak values of an unmodulated sinewave
signal should give the same indication. For example, if the mea-
sured values are indicated in d4BpV, an unmodulated sinewave sig-
nal with an rms value of 10 pV produces both an average-value and
peak-value indication of 20 dBuV. The actual indications differ
because the noise voltage at the output of the demodulator is
weighted higher in peak-voltage measurements than in average-
value measurements (see section 2.4.1). The peak-value indication
is used for measuring the power of keyed carriers and the peak
power of AM and SSB emissions.

CISPR the quasi-peak value of the input 'signal with pulse
weighting in accordance with CISPR Publ. 2 and 4 or
Publ. 16.

This indicating mode is identical with the indicating
mode specified or recommended in VDE 0876 for radio in-
terference measurements according to VDE 0871, 72, 75,
79 and other German specifications.

The time constant of an analog meter enters into the de-
sign of the pulse weighting in accordance with CISPR.
The meter is simulated by a network with the same time
constant. As a result, the time response of the analog
indication 15 for CISPR with logarithmic response cor-
responds to that of a mechanical meter without logarith-
mic response.




un account orf thilis meter time constant and the charging
and discharging time constant of the weighting circuit,
settling time must be allowed for every new freguency
and level setting before a valid test result can be ob-
tained. It is, therefores, pointless to select a measu-
ring time of less than 1 s (by means of MEAS. TIME 39)
for radio interference measurements according to CISPR,
above all for automatic measurements.

MIL the peak wvalue of the input signal as for PEAK, but as
pulse spectral density: that is, with a different unit.
The designation MIL originates from the American MIL
{(Military) standards, which specify that broadband in-
terference be measured as spectral pulse density in
4BuV/MHz.

The pulse amplitude 1s for an IF bandwidth of 1 MHz be-
cause the pulse amplitude at the output of the IF filter
is directly proportional to the pulse bandwidth of the
filter, so long as the pulse £fregquency 1is low enough
that the individual pulses at the output of the filter
do not interfere with one another. The measured result
is therefore indicated in yV/MHz, mV/MHz or 4BuV/MHz and
the peak value PEAK is increased by the bandwidth factor

1 MH=z 1 MHz
or 20-log
Brp BIF

This bandwidth factor is for the four IF bandwidths {the corre-
sponding pulse bandwidths in parentheses) as follows:

Brp PMHZ (o iieeninnnann. . 1 or 048 (mod. 52}
200 kHz (225 kHz) ........ 4.4 or 13 dB (mod. 53}
120 kHz (126 kHz) ........ or 18 4B (all mod.)

8
100 kHz (100 kHz) ........ 10 or 20 d8 {mod. 56)
12 kHz (13.4 kHz) ....... 80 or 38 4B (mod. 52, 53)
10 kHz ( 10 kHz) ........ 100 or 40 dB (mod. 56)
7.5 kHz (8.3 kHz) ........ 120 or 42 4B (mod. 52, 53)

Pulses of a very low repetition frequency (PRF < 1 kHz) yield ap-
proximately the same result with all the IF bandwidths so long as
the RF input is not overloaded. Real pulse interference (fronm
commutator motors, ignition systems) may contaln more or less
high pulse freguencies.

Moreover, the individual pulses are often not correlated with
each other but stochastically distributed in time. This may under
certain circumstances considerably increase the indication 1in
pV/MHz or dBpV/MHz when switching to the next lower bandwidth. In
the most adverse case (where the interference has the charac-
teristics of white noise), the indication is increased by the re-
ciprocal of the square root of the IF bandwidth ratio.
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Increase = ‘
BIF wide BIr wide Bip wide
—  or 20 log\ [t = 10 log 5——
EIF narrow BIF narrow EIF narrow

In any case, independently of the degree of correla-
tion, the results obtained with the 120-kHz and 1-MHz
{mod. 52), 120-kHz and 200-kHz {(mod. 353) or 120-kHz
and 100-kHz (mod. 56} bandwidths come closest to the
value referred to 1 MHz. These bandwidths are permit-
ted as test bandwidths by the MIL standards.

If narrowband interference {(sinewave signals) is pre-
sent in the noise spectrum, the best way to detect it
is to switch to average-value indication.

The following diagram shows that the average-value in-
dication heavily suppresses pulses up to relatively
high pulse frequencies while the full amplitude of
sinewave signals is indicated.

agular hiter ]|, .
RN
TLRANNNT] )

ST

1

({.. ,;.:‘:;r

X

t 9

tpsHz

Fig. 2-5 Difference in pulse weighting by the indicating modes
AV., CISPR and PEAK or MIL as a function of the pulse
freguency (IF bandwidth 120 kHz).
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MAX .MIN. the range of variation of the input signal

Single measurements at 100-ms intervals (i.e. the mea-
suring time for the single measurement is 100 ms ir-

- respective of whether AV., PEAK, CISPR or MIL is

switched on) are carried out in the selected MEAS.
TIME 39 (1 to 1000 s).

The highest (MAX.) and the lowest (MIN,) test result
are at the end displayed together side by side., Since
the indication of the unit would require more places
than provided by the 15-digit alphanumeric display 12,
it 1is abbreviated to dB*, where "*" stands for tne
unit which would be indicated without MAX.-MIN. mea-
surement). To determine the wunit, Jjust switch off
MAX. MIN. 38 briefly, The indicating mode MAX. MIN.
can be combined with any of the indicating modes AV.,
PEAK, CISPR and MIL.

Since it is not possible to take measurements while
the setting of the RF level switch is being changed,
fixed RF and IF attenuation (44) values are selected
in the MAX. MIN. indicating mode, Hence, the user must
make sure that the operating range of the analog indi-
cation ig not exceeded during the measurement. With
the indicating modes AV., PEAK and MIL it is, there-
fore, best to select the 60-dB operating range. After
each alteration of the front-panel settings, the mea-
surement starts again from the beginning. If the ope-
rating range 1s exceeded, the display blinks.

2.3.5 Selection of Operating Level Range

The selection of the operating level range has the following con-
sequences:

Fe

The range of the analog indication 15 is determined.

The coverage of widely varying signals without the need for
attenuator switching 1s provided over wide operating ranges
(40 ang 60 dB).

In a wide operating range, the signal-to-noise ratio of the
test and AF demodulators in the proximity of the maximum ana-
log indication is higher than in a narrow operating range.

With automatic RF attenuator setting, the level switch step
size increases with the operating range. The relationship 1is
as follows:
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Table 2-1

Operating range Level switch step QIEQ_
dB dB
20 10
40 20
60 30

Moreover, the switchover hysteresis and, as a result, the
range of analog voltage at the A/D converter input is in-
creased with automatic attenuation setting (AUTO key 41 de-
pressed): -

Table 2-2

Operating range Range of the analog voltage below
"the max. analog indication

20 4B -12 to 0 dB
40 4B -25 to 0 dB
60 dB ~40 to 0 dB

For automatic frequency scanning with large level jumps, it is
advisable to use the widest possible indicating range to
minimize setting time. '

+  The maximum measuring accuracy slightly decreases with increa-
sing operating range. The uniformity of the logarithmic level
conversion is torrected by the overall calibration of the ESVP
according to section 2.3.7 but the measuring accuracy is some
tenths of a decibel higher in the 20~dB range than in the 40-
and 60-dB ranges.

> At low mcdulation frequencies, the error of the average-value
measurement increases with increasing modulation depth in the
operating ranges 40 and 60 dB (see section 2.4.1.2).

» In the CISPR indicating mode, the 20-dB range is automatically
selected {see section 2.3.4).

2.3.6 Setting of Attenuation, Measurement Ranges,
Preamplifier

The attenuator (RF level switch) built into the ESVP permits at-
tenuation to be set over the range 0 to 140 &4B. A 1-dB attenuator
pad (4-dB pad for CISPR and MIL modes) can be cut in or out, as
desired for checking the linearity. In addition, the 10.7-MHz am~
plifier circuit is switchable in 10-dB steps and permits IF at-
tenuation between 0 and 40 dB. With this and the 20, 40 and 60-dB
operating level ranges, signals can bhe measured over the entire
measurement range (-20 to 137 dBuV) specified in the data sheet.




2.3.6.1 Manual Setting

The RF and the IF attenuation can be set in steps using the Kkey
44 and the pair of keys 45. It should, however, be borne in mind
that the IF attenuation must not be too low (high noise voltage)
nor too high (if high-level signals are simultaneously applied,
intermodulation products may be generated, etc.). The, RF at~
tenuation is displayed on 9.

By means of the 10-dB preamplifier, the sensitivity of the ESVP
can be increased by about 8 dB. Correspondingly, the lower limit
A, of the operating range of the analog indication 15 is
lowered by 10 dB, when the PREAMP, ON LED § is lit, With the RF
and IF attenuation both set to 0 dB, the lower limit Ay of the
operating range is -20 4BuV with and -10 dBuwV without preamplifi-
cation.

For the determination of the IF attenuation I where R = RF at-
tenuation in dB (indication 9):

without preamplification: 1I/dB
with preamplification: 1I/dB

Au""}O"’"R
Au+20~R

n

Example: Preamplification switched in, RF attenuation = 20 dB:
Ay = 40 dBuV, so0 that I = 40 4B.

A hint for the rapid determination of I:

with preamplification: if R
without preamplification: 1if R

Ay, then I

20 dB,
10 &B.

nof
nou

The preamplifier is switched in with special function 17 (see
section 2.,3.14).

If the LIN. TEST key 43 is pressed with manual attenuation set-
ting, the 1-d8 attenuator pad is continuously in circuit. From
the change in the 1level indication, the user can recognize
whether any nonlinearity exists and must then cut ©ff again the
1~-dB attenuator pad. If there is no change in the level indi-
cation, no overloading, in general, is present. The OVERDRIVEN
LED 7 does not light even in the case of an obvious nonlinearity
(e.g. with intermodulation measurements) unless one of the over-
load detection circuits indicates that a certain stage is over-
loaded (see functional diagram 354.3000 FS in the Appendix Vol.
II), i.e. when the 1-dB compression of the stage is obtained.




2.3.6.2 Operating with Preamplifier

The preamplifier is cut in with special function 17, between the
RF attenuator and the preselection with the 1st mixer.

It reduces the noise figure of the ESVP from typically 14 - 16 dB
to 6 - 8 dB. Naturally, the compression level (desensitization)
and IP3 are reduced by about 10 4B. As a result of its lineari-
ty, the preamplifier itself contributes practically nothing to
the desensitization and intermodulation except for the amplifi-
cation of the interference level. Broadhand interference signals
(pulse interference) however arrive at the input of the preampli-
fier in full strength, so that the CISPR weighting and broadband
interference measurements according to MIL Standard 461/462 are
adversely affected. The 1-dB compression lies for a level pulse
spectrum in the range 20 to 1300 MHz typically at a value of

65 dABpV/MHz.

This is nevertheless a value that still permits CISPR weighting
for pulse frequencies of 5 to 10 Hz with setting AUTO 41 and
broadband interference measurement according to MIL 461, which in
many practical cases is sufficient.

2.3.6.3 Automatic Setting (Autoranging)

The RF attenuation is automatically set if the key AUTO 41 is
pressed, the IF attenuation being fixed, in steps determined by
the OPERATING RANGE 34 (see section 2,3.5). The attenuation is
always so set, that the analog voltage at the input of the A/D
converter lies in the upper half of the analog indication. This
is the range in which the signal-to-noise ratio is highest and
the measurement therefore most accurate.

The value of the IF attenuation is determined by the function 42,
the IF bandwidth and the indicating mode.

The following table lists the IF attenuation values with the kevs
42 in the LOW DIST. positicn, that means the highest possible RF
attenuation, so that the input mixer is supplied the signal at
the lowest possible level.

At the LOW NOISE setting, all the IF attenuation values are 10 dB
higher.

Table 2-3 IF attenuation values in the LOW DIST position

IF bandwidth Indicating mode
kxHz Av.] PEAK | CISPR | MIL
7.5 {(mod. 52, 53} g 10 - 10
10 {(mod. 56) 0 10 - 10
12 (mod. 52, 53) ] 10 - 10
100 {mod. 58&) 10 20 - 20
120 {all mod.} 10 20 10 20
200 {(mod. 53) 10 20 - 20
1000 (mod. 52, 56)| 20 30 - 30
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The LOW NOISE setting is preferable for measurements in non-
critical measurements because of the higher measuring accuracy.
For measurements with very high interference levels and low si-
gnal levels the LOW DIST. setting should be chosen, likewise for
broadband interference measurements according to MIL standards
with an operating range of ‘60 dB. In the LOW NOISE setting, the
IF attenuation is reduced by 10 dB if the minimum RF attenuation
is reached and the analog value falls below the minimum specified
in 2.3.5. This corresponds to the LOW DIST. setting. When the si-
gnal level goes up, this IF attenuation is cut in again immedia-
tely.

With automatic attenuation setting, two measurements are always
initiated for each test result when the LIN. TEST key 43 is pres-
sed, the MEAS. TIME 39 applying to each single measurement, The
result M1 of the measurement without the additional attenuator
pad is indicated in the lefthand section of the display 12 and
the difference M2 - M1 (M2 = test result with additional attenua-
tor pad) in the righthand section of the display (indication al-
ways in dB!}).

- Example: 51.8 dB* +0.2

The cause of a positive difference could be a desensitization of
the input stages of the ESVP and the cause of a negative diffe-
rence could be that the signal being indicated is a noise product
{intermodulation, harmonics) that has developed in the ESVP. When
measuring field strength, the cause could also be input voltage
fluctuations.

Wwith the indicating modes AV. and PEAK, the 1-dB attenuator of
the RF level switch is cut in for the LIN, TEST.

With the indicating modes CISPR and MIL, a 4-dB attenuator is
used instead of the 1-dB attenuator, since differences between
two measurements of the order of 1 dB are normal in the case of
broadband noise. For this reason, a 1-dB attenuator would be in-
appropriate. The OVERLOADED LED 7 lights to indicate nonlineari-
ty. The limit for the detection “of nonlinearity is a difference
of > 0.3 dB with the 1-dB attenuator and a difference of > 1 4B
with the 4~dB attenuator.

At switch-on of the ESVP, at least 10-dB RF attenuation 1s always
- cut in regardless of whether manual or automatic attenuation set-
ting has been selected., This attenuation is maintained as a mini-
mum attenuation with automatic attenuation setting until it 1is
set to 0 dB after pressing the RF-IF key 44. If now the AUTO key
41 is pressed again, the last 10-dB attenuator can also be auto-
matically cut out. The 10-dB RF attenuation can be cut in again
as a protective measure with automatic attenuation setting by
pressing the key "+".
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2.3.7 Calibration and Measuring Accuracy

The calibration processes for level and frequency offset measure-
ments are initiated with the CAL key 16:

a) If the CAL key is briefly pressed (< 3 s}, the calibration of
level and frequency offset are recalibrated at 100 MHz. Sub-
sequently, at the frequency and bpandwidth set, the actual
correction value 1s compared with the correction value mea-
sured under b) and in the case of an undue difference, an er-
ror message 1s output. This brief calibration is intended to
compensate for gain drifts during operation.

b} If the CAL key is held depressed for more than 3 secconds, an
overall calibration process is initiated during which the re-
guired frequency response correction values, the IF bandwidth
and attenuation correction values and the demodulator charac-
teristics (in 10-dB steps) are measured and stored. This com-
plete calibration replaces frequent recalibration at each
change of freguency and bandwidth and enhances the accuracy
of the level measurement while maintaining the full speed of
the measurement. The correction values are constant over an
extended period of time and need not be re-established every
day. An overall calibration should only be made with the in-
strument fully warmed up - after about 30 minutes of ope-
ration. ,

If a fault is found with the hardware during calibration, an er-
ror message is output:

Zrror @3 Occurs in the brief calibration 1if the difference
between frequency response correction value and the
actually required correction value is > 0.5 dB. An
overall calibration should be performed.

ERROR 25 Error in brief calibration:
The IF-amplifier setting range or range for the off-

set correction are insufficient.

ERROR @7 A correction value of > 5 4B is obtained in the over-
all calibration. The calibration is terminated. The
overall calibration is also terminated in case of
other hardware errors: ERROR 19 to 15, 51 to 59.

If the calibration values are lost for any reason, e.g. when ths
ESVP is switched off during the overall calibration process, the
remaining correction values remain at 0, and it is possible to
continue with the measurement, with reduced accuracy.
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Measurement Agouracy

The measurement accuracy of a test receiver is determined basi-
cally by three quantities:

Y

Accuracy of the internal sinewave calibration generator

The calibration generator of the ESVP has a freguency response
flat within (typically) 0.1 dB. This is achieved with a pre-
cision meter rectifier, which rectifies a level of +6 dBm. At
this level, the meter rectifier has practically no temperature
variation. The frequency-dependent attenuations of the inter-
nal RF cables and relays are compensated with a frequency-de-
pendent corrected DC voltage reference of the level control.
The correction of the DC voltage reference is performed by the
microprocessor at the frequency setting with the use of a D/A
converter. The calibration level can be checked at any time
with the use of an accurate thermal power meter at the GEN
output 48.

In addition to the sinewave calibration generator, the ESVP
has a pulse generator which serves only for the recording of
the broadband correction value for the 1-MHz and 120-kHz IF
bandwidths Ffor the MIL indicating mode and the CISPR absolute
calibration. PFor this reason, the pulse calibration 1is
performed only for 100 MHz, the pulse generator being adjusted
precisely for this frequency.

Accuracy of the internal RF and IF attenuation switches

The freguency-dependent basic attenuation of the RF attenuator
is compensated by the overall calibration. The manufacturing
tolerances of the individual RF attenuation elements 1is
monitored with DC-voltage and frequency-response tests during
production.

The typical error is

< 0.05 dB for 10~dB attenuation elements,
< (0.05 dB for 20-dB attenuation elements, and
< 0.08 dB for 40-dB attenuation elements.

Thus Ffor an RF attenuation of 70 dB (= 40+20+10), the
attenuation error is typically less than 0.2 dB.

The attenuation error of the RF attenuator cannot be ¢orrected
by the overall calibration since the RF attenuator is used in
the overall calibration as reference for the recording of test
demodulator characteristics, including those of the A/D
converter and of the IF attenuation correction values.
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+ Accuracy of the section from test demodulator to A/D converter

With the RF attenuator as reference, this entire section is
registered in 10-dB steps. Because of the outstanding
linearity of the test demcdulators, with typically less than
0.2 dB deviation from linearity, only a few key values are
needed for an optimum correction.

Information regarding the influence of signal-to-noise ratio
on measurement accuracy 1s contained in section 2.4.1.

2.3.8 Setting the Data Output

The unit of the data output on display 12 is set by means of the
keys dB ... 10, d4Bm 11, SPEC. FUNC. 13 and V,A 14. The keys 10,
11 and 14 determine the unit for voltage, field-strength and RF

——-—"

current. The key 13 is dealt with in detail in section 2.3.14,

a) without test antenna/probe connected to ANTENNA CODE socket
47, this key determines the units

+ for the voltage level PPN < 1 271
{in decibels above 1 uV)

> with indicating mode MIL 37
for the broadband interference level .cocesees e ABUV/MHZ

> in the operating mode TWOPORT
’ for the amplification .......cieveiiceiveranns.. dB
(attenuation is negative amplification)

b} with test antenna/probe connected to ANTENNA CODE socket 47
or with the special functions 83, 84, 85, this key determines
the units

+ for electrical or free—space field strength .... dBuv/m
with MIL indication mode ..seesvesnscssenrensses SBuV/mMHZ

+ FOr RP CUYTENE tvuusveseesoscerasssnssssnsssneasss GBUA
with MIL indicating mode ....cecssesveverconasss ABUA/MHZ

+ for magnetic field strength ....vvevveveeeenss.s dBUA/M
with MIL indicating mode ..eviuvvevnnvscsssseas.. GBUA/MMHZ

+ for radio interference power (CISPR, MDS
absorbing clamp) c.iieavavrrrretor et antarsanns . dBpW

. - - = _- ~ -~ tal ]




dBm

vV,A

R4

without test antenna connected to ANTENNA CODE socket 47,
this key determines the unit -

for the power level into 50 0 ...iieevirrnnssesssss dBmM

This indication does not mean that the ESVP functions as an
rms meter. Only the power of sinewaves which are not ampli-
tude modulated is correctly indicated.

Since the unit dBm is to be used only for power levels rela-
tive to ' mW, only attenuators or amplifiers with defined
power loss or gain may be coded on 47.

Example:

A resistive matching pad 75 /50 @ is to be connected and the
indication is to be in dBm. The conversion factor of 10 dB
can be coded at the input 47. Hence, the matching pad must
have a power attenuation of 10 dB. This would correspond to a
voltage attenuation of 11.8 d&B.

without antenna connected to ANTENNA CODE socket 47, this key
determines the units

+ for the voltage on socket 47 ...ievirenennneaesns ¥V, ®V, V

+ with the indicating mode MIL 37
for the pulge spectral densitV sveeveevssssewss UV/MHZ
mvV/MHzZ
V/MHz
kV/MHz
+ Switching from wV + mv » V » mV » Vv
is without hysteresis effect.

with test antenna/probe connected to ANTENNA CODE socket 47
or with special functions 83, 84, 85, this key determines the
following additional units

+ for the electrical field strength ......0vees.. BV/m to V/m
with the indicating mode MIL 37 .......cneeee.. uV/mMiz
to kV/mMHzZ

+ For the RF current ....iiivvassosssssessenssessss HA TLO A
with the indicating mode MIL 37 ..svoevseess.s. uA/MHZ to
A/MHz

* % 0 # & % 4 B 8 28 UA/m to A/m
I R S B )JA/mi"?HZ tO
kA/mMHzZ

+ for the magnetic field strength ...
with the indicating mode MIL 37 ...

s

> for radio interference power (CISPR, MDS clamp) pW to mW
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The function of kKeys 10, 11 and 14 is restricted as follows:

In the operating mode TWOPORT 40, the amplification and
attenuation can only be output in dB. The TWOPORT LED blinks
when the V,A key 14 is pressed.

"dBm" 11 can only be selected when there is no test antenna/
probe connected to ANTENNA CODE socket 47 for field-strength
or RF current measurement {see section 2.3.16). A constant
power gain or loss may, however, be coded in 10-dB steps.

+ V,A 14 cannot be selected if the functions LIN. TEST 43 and
MAX., MIN. 38 are switched on.

2.3.9 Setting the Measuring Time

The measuring time in seconds can be called up or altered by
means of the MEAS. TIME key 39. This 1s true for voltage level
measurement as well as for the following special measurement
functions SF 21, 23, 25 (AM modulation depth) and SF 41, 43, 45
(FM frequency deviation) (SPEC. FUNC. 13). It corresponds either
to the averaging time or to the peak-value measurement time for
each single measured value depending on the selected indicating
mode. With MAX. MIN. it is the total measuring time {see section
2.3.4), There is no fixed time for automatic frequency scanning
but it is to a great extent determined by the measuring time for
each single measurement (MEAS. TIME 39).

A measuring time of 0.1 s was chosen for the basic setting. Un-
modulated signals and signals of a relatively high modulation
frequency can also be measured with a shorter measuring time. Si-
gnals at a lower fregquency, in particular most broadband inter-
ference signals, require longer measuring times.

The measuring time is always counted from the moment the RF level
switch reaches its final setting and the input voltage at the A/D
converter has reached a steady state.

The following measuring times can be set
{in steps of 1, 2, 5, 10...):

With indicating modes
AV., PEAK, CISPR and MIL «vssseavsuses 0.005 s to 100 s

With indicating mode
MAX‘ MIN. & 8 & % * 4 F FF K S EF S - ¥ Sto 10005




2.3.10 Setting the Display Tine

The display time (DISPLAY TIME 36) is at least as long as the
measuring time (MEAS. TIME 39). It can be longer than the measu-
ring time 1if this is required for reading off the test result,
The setting ranges are, however, the same as for the measuring
time.

The display time begins at the moment that the measuring time
ends. If the display time is longer than the measuring time, the
value last measured is read out upon termination of the last dis-
play function. After each new setting, the measuring time must
have elapsed before the first value measured is displayed. The
display time can be longer if a long frequency measuring time has
been selected (SF 31...39}).

To explain the concepts of measuring time and display time by way
of an example, a broadband interference with a pulse frequency of
approx. 2 Hz is to be measured. To make sure that a pulse occurs
in every test cycle, a measuring time of 1 s is selected. The
pulse height can be observed during the measurement on the analog
level indication 15. The arrival of a pulse does not trigger a
measurement, The peak-voltage rectifier is discharged at the end
0of the measuring time and a new measurement starts. The maximum
value obtained during the measuring time is converted and indica-
ted during the new measurement.

For measurement with linearity test (LIN. TEST 43), the display
time is automatically at least twice the measuring time since
each result involves two single measurements.

A long display time is particularly useful in automatic scanning
operation, where short measuring times for each single measure-
ment are desirable to ensure a short total scanning time, but
each value measured that is above the minimum level set by means
of MIN. LEVEL 28 should be displayed long enough to allow the
user to note it down. In radiomonitoring, senders exceeding the
threshold can be listened on during the display time.

2.3.11 Time of Day and Date

The ESVP includes a CMOS clock chip, which is useful in the auto-
matic production of measurement records. Time of day and date run
continuously, even when the instrument is shut off.

To call the time, key 35 is pressed, a second pressing of the key
calls the date. To correct the time, key 35 is pressed, the new
time of day in hours and minutes is keyed in and when the keyed-
in time is reached, it is entered by pressing the ENTR key 19.

If the time of day or data is being indicated on display 12, it
can be output to a LISTEN ONLY IEC-bus printer by pressing the

TALK key 20.

Special function @9 also serves for outputting the time of day to
a printer along with the data output.
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2.3.12 Setting the Demcdulation Mode and Squelch

The demodulation modes 4 are selected as described in section
2.1. With the indicating mode CISPR, A3 demodulation is always
cut in unless AF has been switched off. In the TWOPORT operating
mode, the demodulation modes are automatically switched off.

For better distinction of pulse interference in the noise, the
volume of the AY signal is adjusted as a function of its peak
value in the PRAK mode. In addition, a quasi-peak-responding rec-
tifier with fixed rise and fall times is connected into circuit
instead of the AF lowpass filter. However, sinewave signals are
thus distorted. If sinewave-modulated signals are to be repro-
duced without distortion in the PEAXK mode, the position of X220
on the evaluation PCB should be changed.

Difference between Al and AO:
With an unmodulated sinewave signal input at the receiver centre
frequency, a beat note of 1 kHz is obtained with Al, and zero
bheat with AO., With demodulation modes A3J USB and L8B, Al and AOQ,
the 7.5-kHz measurement IF bandwidth is always switched on, the
audio IF bandwidth is 2.4 kHz.

In the F3 JL and F3 J | demodulation modes, the AF level for the
same freguency deviation is higher by a factor of about 10 with
the 7.5-kHz and 12-kHz {(mod, 52, 53) or 10-kHz {mod. 56) IF band-
widths as with the 120-kHz or 100-kHz (mod. 56) IF, and again
about 10 times higher with the 120-kHz IF as with the 1-MHz IF
bandwidth. The AF bandwidths at output 1 are about 0.3 to 3 kHz
fcrfgf J1L and a3 JL and about 50 Hz to 15 kHz for F3 [ L and
A3 .

Setting the Squelch: ‘ .

Squelch can be switched in with special function 13. In this
case, the left (yellow) LED lights. The squelch threshold can be
read out in display 12 in dBuV and a new value entered by means
of the sqguelch key. The ESVP microprocessor sets the squelch com-
parator via a D/A converter. The analog signal voltage switches
the AF on and off without any participation by the micropro-
cessor,

The squelch threshold also serves with use of special function 23
(TRIGGER INTERN) as triggering threshold for the measurement pro-
cess. Level, frequency, and, with sufficient time, also the modu-
lation values of short-term signals can thus be detarmined auto-
matically.
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2.3,13 Operating Modes TWOPORT and REM. FREQ. 40

In the TWOPORT operating mode, the gain of a twoport network
whose input is connected to GEN. 48 (Fig. 2-1) and output to RF
50 is measured in 4B (attenuation is negative gain). The measure-
ment range extends from -110 to +47 dB, The bandwidth is switched
over to 7.5 kHz. The bandwidth selector 1is, however, not blocked.

To make allowance in the indication of insertion losses in test
setups, test adapters and, for example, VSWR test bridges, fre-
quency responses can be stored in memory with use of special
functions 83 and B84.

In the operating mode REM., FREQ. 40, the ESVP operates as a
tunable active filter with the bandwidth selected with IF BAND-
WIDTH key 5. After reconversion, the input signal applied to RP
50 is brought out at GEN. socket 48 at the sanme frequency as the
Tnput and with an EMF of 96 dBuV. This permits the input signal
fregquency to be measured exactly by means of a frequency counter
connected to 48 (cf. "Frequency Measured Remotely with VHF~UHF
Receivers ESUZ and ESM2" by K. Danzeisen, News from R&S, No. 77,
pp. 28 to 30).

Special functions 31 to 34 are also used in connection with re-
mote frequency measurements.




2.3.14 Special Functions

The special functions (key 13} extend the range of application of
the ESVP. The functions may be grouped as follows: ‘

1. Basic setfing .cveevrrovsnsacee.. SFDO

2. Auxiliary functions ............. SF@1, 98, @9

3. Trigger funetions ........0...... SFQ2, @3, 04, @3,

_ @6, ©7, 54, 55

4, Measurement functions ........... SF11, 20 to 45

5. Instrument setting functions .... 8F13, 13, 17, 19

6. Automatic frequency scan ........ SF50, 53, 56 to 59,

3¢ to 93
7. Recorder code and control ....... SFe@ to 71
8. Converter correction factors .... SF8¢ to 89
9, Saervice functions ........ ceesess SFO5 to 98

Special functions 21 to 45 can each be switched in alone or to-
gether with other functions. In the second case, the measured
levels, for example, are first indicated, printed, or output via
the IEC bus, followed in order by the results of the other
special functions switched in. Special functions 23 to @7 (trig-
ger functions) are reset at switch-in to the basic state (SF@2}.

Storage:

Special functions 19 to 45, 52 and 53 can be individually as-
signed to every instrument setting in registers 1...(5)...9 and
thus stored. Special functions 92 to @9, 5@, 51 and 6@ to 93 are
valid, so long as compatible, for all memory registers. Thus, it
is not possible, for example, to assign special fanction 70 (Po-
lygonal connection) to register 1 and special function 71 {Line
spectrum) to register 2.

Special function 91, 59 and 89 cannot be controlled wvia the IEC
bus.

For switching in the special functions, the following code 1is
used (function keyed in after pressing key 13, termination and
entry of instruction with ENTR key 19:







List of Special Punctions

*Be
21
*az
a3
B4
a5
a6
a7
*Ag
as

18
*
*12

13
*14

15
*i6

17

18
*19

*20
27
*22
23
*24
25
26
27
28
29

*38
31
3z
33
34

*35
36
37
38
39

=48
41
*42
43
*44
45
46
47
48
49

Basic setting

IEC-bus address

irigger oFF
Irigger internal

Trigger external

Trigger at clock time x

frigger every x seconds

A/D conversion with Trigger Ext,
Printout w/o time of day
Printout with time of day

Level measurement DFF
l.Level measurement N
Squelch OrF
Squelch ON
AFC o OFF
AFC o ON
Preamplifier OFF
Preamplifier ON

Filter mod.measurement OFF
Filter mod.measurement ON

AM modulation depth QFF
AM modulatien depth EN
Pos. modulation peak OFf
Pos. modulation peak ON
Neg. modulsatien peak OFF
Neg. modulation peak ON

-

frequency offset OFF
" ON 100 Hz
" ON 10 Hz
i* ON 1 Hz
" ON 0.1 Hz
Frequency meas. OFfF
" ON 100 Hz
" ON 10 Hz
" ON 1 Hz
" ON 0.1 Hz

FM frequency deviation OFF
FM frequency deviation ON

Pos. peak deviation OFF
Pos. peak deviabtion ON
Neg. peak deviation OrF
Neg. peak deviatbion ON

-
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*

*58
51
*52
53
*54
55
*54
57
58
59

*58
61
62

*53
64
a5
66
&7
68
69

*79
Vi
72
73
74
75
i8
77
78
19

*BE
81
*32
83
84
85
*B6
87
88
89

*93
31
92
93
94
g5
94
97
96
95

2.39

= Basic setting RCLD or

Single frequency scan

Auteomatic repetition of freq. scan
Linear stepsize

Logarithmic stepsize

SF87: Internal classification QFF
SFB7: Internal classification QN
Special scan aFE
Special scan ON
Special scan - record - new inputb
Record for special scan editing

Linear recorder X-axis
Logarithmic recorder X-axis
No recorder connected

YT recarder provided for

XY recorder provided for
Recorder 2$83 provided for

-

XY recorder: polygonal conn.
XY recorder: line spectrum

For E field cading via &7: W/nm
For £ field coding via 47: 1A/m
Coding 47 effective

k-factor, broadband dipole + HLO23A1

Free k-factor A
Free k-factor B
k-factor check OFF
kwfactor check ON
k-factor new input

SFOQ

€

k~factor correction, insert and deslete

Normal freguency scan

fast frequency scan

MIN., level = measurement gquantity
MIN. level = voltage level

reserved for service functions
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The special functions marked with * are set with SF®® or RCL@. To
call the functions entered, key 13 is repeatedly pressed. In or-
der that the call proceed as rapidly as possible, practically all
special functions that are part of the basic setting are not dis-
plaved.

To enter a function, the 2-digit code must be keyed in and ente-
red with ENTR key 19. When the function is then called, the code
readout is supplemented with a brief note which saves having to
check in the code list.

atA INAN GO 74N E~3




Description of the Special Functions

SFO0

SF®1

SF@2

SF@3

SFP4

SE@5

For establishing the basic instrument setting.

Calling and entering the IEC-bus address.

Addresses @@ to 3¢ can be entered. Address codegs > 31
set the TALK ONLY mode of the ESVP. (Factory setting of
address: 18)

Trigger function switched off (= basic setting).
In manual operation, this means continual measurements
according to the selected measurement and display times,

Trigger internal

The squelch threshold 46 serves in this case as the
triggering threshold. The RF and IF attenuation for
antomatic operation are so set that the trigger level
lies in the operating range, except when the RF and IF
attenuations are set to fixed values with 44,

All measured functions set are run off once after each
triggering. As long as SF03 is switched on, an automatic
frequency scan cannot be initiated. SF13 is automatical-
ly switched in with SF03. By changedver to SF02, SF13
remains switched in.

Trigger external

In this case, the ESVP responds to the edge of a trigger
pulse on input 58, A switch at input 58 is set to have
the Jdinstrument respond to either a positive-going or ne-
gative-going pulse edge. It is mostly advisable to pre-
set the RF and IF attenuation to an optimal wvalue, but
if enough time is avallable, autoranging may be used. A
frequency scan 1is initiated by the arrival of the exter-
nal trigger pulse, if the RUN key has previously been
pressed.

Trigger at a preset clock time x.

When the code 95 is entered, the input request ... (hh,
mm, ss) is read out. After entry of the clock time X in
hours, minutes and seconds, the ESVP monitors the inter-
nal clock and starts the measurements or £frequency scan
set when the entered start time is reached. (A frequency
scan starts at the entered start time only if the RUN
key has previously been pressed.) Until then the ESVP
shows the time left to the start of measurement.
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SFQ6

SF@7

Trigger every x hours, minutes, seconds.

A single set of measurements is started at intervals of
time x. Automatic frequency scans can also be repeated
at such intervals. If the entire measurement time 1is
longer than the interval x, the measurements are repea-
ted without interruption -~ no error message 1s genera-
ted. When the code 06 is entered with ENTR, either the
input request REPEAT 00:00:00 appears or, " if special
function 06 was already switched on, the last entered
time interval., The entry of a new interval or a reset-
ting to the start of the interval must be concluded with
an ENTR. The simple checking of the entered time during
the interval without resetting is concluded by pressing
CLR. '

Fast A/D conversion with external triggering
Purpose

Computer—-controlled field-strength recording with measu-
ring vehicles for supply measurements.

Antenna

Wheel
drive

S e Qm—
1]

Trig.

. Ext.
Distance 0 Test Bus Starage
ta pulse Receiver Contraller unit

-

To assure that the field-strength measurements along a
route are not affected by the speed of the measuring ve-
hicle, a distance indicator generates pulses each of
which initiates an A/D conversion in the ESVP. A pulse
rate at the EXT. TRIGGER input 58 of up to 1000 Hz is
permitted.

There are two ways of evaluating the A/D-conversion out-
puts:

a} binary data output of all samples to an IEC-bus con-
troller,

b) internal classification according to n samples with
output of the relative field-strength distribution
via the IEC bus (SF@7 with SFS5}.
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For method a), an efficient IEC~bus controller is re-
quired for the rapid acceptance and evaluation of a
large mass of data.

Por method b), a simpler IEC-bus controller will serve
or, for recording of the data, a printer with an IEC-bus
interface with Listen-only capability.

Operation:

a) Binary data output to a controller: only SF®7.
SF54 is only used to switch off the internal classi-
fication (8F55). The output of bpinary data only
makes sense in controller operation.

With the entry of SF27 + ENTR, the ESVP responds by

fixing the RF and IF attenuation (no autoranging),
setting the 60~dB operating range,

disabling the CISPR and MIL indicating modes, *
displaying the message FAST A/D,

enabling the EXT. TRIGGER input 58,

¥ ¥ ¥ ¥ ¥

* In order to use the high, 1000/s, measuring rate
even in the PEAK mode, the duration of the discharge
must be reduced from 1 ms to 0.1 ms for the PEAK
value indication.

For this, resistor R199 of the 10.7-MHz amplifier
355.0211 is changed from 1 M2 to 100 k2. (This 1is deli-
berately left to the user of the ESVP to do, because the
peak-value holding capacitor with a discharge time of
0.1 ms is discharged to half of the voltage, i.e. is
discharged about 30 dB in the 60-dB operating range.)

The A/D-conversion results are with insertion loss coded
to 2 bytes blnary each and output to the controller. See
section 2.3.22. ‘for the output format and inter-
pretation of the binary data.

The instruction "SF@7" can be given by the controller,
in which case the ESVP goes into the remote state. The
instruction can however also be entered manually, while
the controller is addressing the ESVP only as Talker to
request data output.

In this case the ESVP remains operable. The measurements
are however interrupted in case of a menu call or a
change in the instrument settings In particular, even
in controller operation the keys 45 +/- of the attenua-
tion setting are accessible so long as local-lockout is
not in effect. It is thus possible to change the RF at-
tenuation when the analog display 15 approaches the end
of the range. Switch~off of SFO7 with SFD2.

b) Internal classification (see SF553).




SFp8

SF@9

SF19

SF11

SFi12

SF13

SF14

SF15

SF16

Printout without time of day.

Printout with time of day.

The ESVP can output to a IEC-bus printer in the TALK
ONLY mode. The clock time is often of importance, par-
ticularly in the case of radio-monitoring records. In
order not to have to call the clock time into the ESVP
display, the printer records can be automatically provi-
ded with the clock time with SF@9 when a) the TALK key
20 is pressed for output of a measured value and b) the
RON key 29 is pressed at the start of an automatic mea-
surement run.

Since the date does not have to be repeated, it is out-
put by calling it into the display and pressing the TALK
key.

Level measurement switched out.
This function 1is used when, for example, only the fre-
quency deviation is to be observed.

Level measurement switched in (basic setting).
Squelch switched off (basic setting).

Squelch. in operation.

When the squelch threshold set with key 46 is exceeded,
the AF is switched in on 1 and 3. With SF13 in opera-
tion, the left, yellow LED 46 lights. When the signal
drops below the squelch threshold, the AF is switched
off and the red LED 46 lights to warn against an exces-
sive AF level in headphone operation.

AFC switched off (basic setting)

AFC switched on

During every measurement c¢ycle (level measurement,
etc.), a 10-ms offset measurement is carried out with
the internal IF counter and the ESVP frequency thereby
adjusted to the frequency of the input signal. This ad-
justment is performed only if the input level is high
enough for an unambiguous frequency measurement., With
this adjustment, the ESVP frequency can track a slowly
changing signal frequency and, for example, register the
signal level. In automatic frequency scanning and in SSB
operation, SF15 is ignored, since it deces not apply. In
AUTO RANGE operation, unnecessary switching of the at-
tenuator may occur.

Preamplifier switched out {(basic setting}.
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SF17

SF18

SF19

SF20

SF21

Preamplifier switched on to obtain a noise figure of
typically 6 to 8 dB.

More information regarding the use of the preamplifier
is given in section 2.3.6.2.

Lowpass filter at input to modulation-depth and FM~de-
viation measuring c¢ircuit switched out.

In this case, the
lowpass limit frequency (-1 dB) is about 53 kHz
lowpass 1limit frequency {~3 dB) is about 100 kHz,

This lowpass 1limit frequency is of such wvalue that the
FM stereo modulation is also correctly indicated, but
higher~-frequency noise components are suppressed.

Lowpass £ilter at input to modulation-depth and FM-de-
viation measuring circuit switched on,

In this case, the
lowpass limit frequency (-1 dB} is about 6 kHz
lowpass limit frequency (-3 dB) is about 12 kHz.

This lowpass limit fregquency should be of such value
that modulation fregquencies that have passed the 7.5-kHz
and 12~kHz IF filters are not further affected. Since in
many types of measurements (including also such with
Brp = 120 kHz and 1 MHz), low modulation f£frequencies
are involved (e.g. 1 kHz), the selection of SF19 is pre-
ferable. Higher-frequency noise components are suppres-
sed.

&M modulation depth switched off (basic setting)

AM modulation depth ON

Average value M

A2

Al

Fig. 2-6 Rectified voltage at output of AM
demodulators
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) ‘ A2~-A1
With SF21, the value m = . 100% is read out.

A2+A1

A2+A1

2
i.e. positive and negative modulation peaks are equal.

With pure sinewave modulation M = and A2-M = M~-A1,

The accuracy of the modulation measurements increases as
the S/N ratio increases. The rectified voltage of the AM
demodulator has the best 8/N ratio for maximum IF at-
tenuation (40 dB) and the 60-~dB operating range.

The modulation~-depth measurement is also affected by the
ripple of the IF filter cut in. This ripple becomes
smaller as the bandwidth of the filter increases.

Sr22 Positive modulation-peak OFF (basic setting)
SF23 Positive modulation peak ON
‘ A2-M
With sP23, the value m+ = .. « 100% is indicated.
M
SF24 Negative modulation peak OFF (basic setting)
SF25 Negative modulation peak ON
, M-A1 o
With SF25, the value m~ = + 1008% is indicated.
M
SF3d Frequency offset measurement OFF (basic setting)
SF31 Frequency offset measurement ON Resolution 100 Hz

Meagsurement time 10 ms

The frequency of the RF input signal is counted in the
10.7~MHz IF stage. With SF31, the offset from the en-
tered receiver frequency is indicated with a resolution
of 100 Hz. Since the frequency measurement corresponds
to the formation of an average value, it is much less
affected by the S/N ratio than the modulation-depth and
deviation measurements. Quite accurate results are ob-
tained with a 8/N ratio of only a few dBs.

The.accuracy of the frequency and frequency-offset mea-
surement depends on the accuracy of the internal or ex-
ternal reference.

Note: s the ESVP is set to steps of 1 kHz, the offset from
the set kHz position is indicated. In the case of measu-
ring signals with a channel raster below 1 kHz, the in-
dication must be converted accordingly.
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SF32

SF33

SF34

SF35

SF36

SF37

' SF38

SF39%

SF49

SF41

Frequency offset measurement ON Resolution 10 Hz
Measurement time 100 ms

Frequency offset measurement ON Resolution 1 Hz
Measurement time 1 s

Frequency offset measurement ON Resolution 0.1 Hz
Measurement time 10 s

Frequency measurement OFF (basic setting)

Frgquency measurement ON Resolution 100 Hz
Measurement time 10 ms

As in the offset measurements, the frequency of the input
signal is determined in the 10.7-MHz IF stage, with con-
sideration of the conversion-oscillator £frequency. When
both the frequency and offset measurements are selected,
only one measurement 1is made and the two results indica-
ted one after the other. If, on entering special func-
tions, different freguency resclutions are chosen, the
function last entered determines the resoclution. Thus if
SF33 and SF36 are entered, the resolution of the output
is 100 Hz.

Frequency measurement ON Resoclution 10 Hz
Measurement time 100 ms

Frequency measurement ON : Resolution 1 Hz
Measurement time 1 s

Frequency measurement ON Resolution 0.1 Hz
Measurement time 10 s

FM deviation measurement OFF (basic setting)

FM deviation measurement ON

H Average value M

N\ / IF center

HZ

1?

Fig, 2-7 Signal at output of FM demodulator
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SF42

Sr43

SF44

SF45

SF50

SF51.

SF52

SF53

. H1+H2
With 8F41, the wvalue Af = is indicated.

2

As for the modulation-depth measurement, the measurenment
accuracy is affected by the S/N ratio and IF bandwidth,
and the best results are obtained with maximum IF at-
tenvation, the 60~dB operating range, and an IF band-
width Brp > 2 - (Af+fpoq).

Positive FM peak deviation OFF (basic setting)

Positive FM peak deviation ON
With 8PFP43, the wvalue Af+ = H1 1is indicated.

Negative peak deviation OFF

Negative FM peak deviation ON

With SF45, the value Af- = H2 1s indicated. For exact
sinewave modulation Af+ = Af- = Af, within the accuracy
of the ESVP.

Single frequency scan after pressing key 29.

Automatic repetition of the entered frequency scan after
a single pressing of key 29. This mode is useful for the
recording of a frequency band with a slightly modified
XYT-recorder ZSKT: The modification results in a slow
paper advance of the 2ZSKT, also in XY operation. With
every pass, an XY curve is obtained slightly displaced
along the time axis from the curve of the previous
pass. In this way, the level variations with time are
clearly presented.

Linear stepsize (basic setting, LIN.STEP)

Input with 30 in MHz,

The steps of the frequency scan are constant. Appli-
cation for narrow-band frequency scans, measurement of
harmonics, stepsize of a channel raster, interference
spectra with narrowband interference.

Logarithmic stepsize (LOG.STEP)

Input with 30 in %.

The stepsize is during the automatic frequency scan pro-
portional to the last entered frequency. Application for
the recording of wideband interference spectra and, for
example, for two-port measurements on low- and high-pass
filters.
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To simplify the processor software, the stepsize is

2-0 (entered frequency), where n is an integer.

The ESVP corrects the input automatically so that the
nearest lower value is always set. Values of 100%, 50%,.
25%, 12.5 to 0.01% are accepted. The switching 53 + + 52
automatically clears the memory for the stepsize.

SF54 Internal classification with rapid A/D conversion OFF.

SF55 Rapid A/D conversion with external triggering with in-
ternal classification (see also SF®7). With the entry of
SF55 4+ ENTR, the message SAMPLES appears to request the
input o©of the number n of samples to be combined into a
single classification interval. n is a whole~number mul-
tiple of 100 (value range 100 to 65500, tens and units
digits are automatically set equal to zero). If a trig-
ger pulse is produced every 10 cm, 1000 samples cover a
distance of 100 meters. SF®7 1is automatically switched
on along with SF55. SF55 can be switched off with SF54,
but SF@¢7 then remains switched on.

Every trigger pulse causes an A/D-converter result. With
a 9~bit resolution, the individual A/D converter results
are assigned to a total of 512 classes, After n samples,
the frequencies per class are added up and the probabi-
lities of overstepping are output along with applicable
field-strength levels onto the IEC bus.

Example:

Frequency of a 9-bit A/D
converter value per class

1
30
. 50 LT N 10%
L~
50
L0 -
30 A
90 96 ' Clags level
90 99 (~field=strength level)
0 N T i ~
0 256 s1
X

TRA INNN K2 740 Bl




With a sufficiently large number of samples, the classes
in a particular subrange are quasi-continuously occu-
pied. The percentage values represent the probability of
overstepping for the applicable fieldstrength levels,
Example:

The level x 1is overstepped by 30% of the measured
values, _

In controller operation, there results a SRQ (with sta-
tus byte 80) if the EBVP is not already addressed as
Talker.

See section 2,3.22.5 regarding the output format and the
interpretation of the data.

On a Listen—-only printer, the following classification
record is printed.

Example:
98.500 MHz
% dBuV
1 38.4
10 36.1
20 35.5
30 34.7
40 33.7
50 30.6
60 20.7
70 17.1
80 14.2
85 12.2
90 10.4
93 9.1
96 7.2
98 5.7
99 5.2

The median (50% value) is read out on display 12:
30.6 dBuV F50

With SF64, the median value can furthermore be output on
a YT recorder. The current wvalues of the MIN and MAX
levels determine the scale of the recorder field. Analog
information regarding the field-strength pattern thus is
already obtainable during the measuring trip. It can be
used for example to quickly decide if the field strength
has fallen below a minimum level and the measurements
can be ended.

The ESVP requires about 50 ms for the evaluation of the
classification., During this time, the trigger pulses are
ignored. If the setting of ESVP is changed during a
classification interval, a reset of the class frequen-
cies obtained to that point results.
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SF56

SF57

SF58

SF59

SFe®

Special scan QOFF

SF37 activates the special-scan function. If the RUN key
is pressed, the freguency settings entered with SF58
{and SF59) are performed with the specified measure-
ments. If no frequency data are present, the ERROR 4]
message is output,

Unless SCAN is activated and the SCAN data is predefined
an error message is output on SCAN start.

To obtain an output with an XY recorder, the current
SCAN data (27, 28, 30, 31, 32) must £it the frequency
raecord.

S¥F57 is switched out with SF36,.

Specification of freguency record for special scan.

Note! With the call of SF58 + ENTR, any previously
specified record is deleted.

With the entry of SF58 + ENTR, the following readout ap-
pears:
No. of FREQ. ?..

in response to which the number n of frequencies {(n = 2
to 50) must be entered. After this, the n frequencies
must be input in the order of increasing value,

for editing of frequency record for special scan.

This special function is not usable via the IEC bus.
With it, the specified frequency record can be checked
and corrected (similar to SF89). The following value is
called into the display with the ENTR key.

With Code No. 1 "CORRECT", the frequency of the current
index number can be changed.

With Code No. 2 "INSERT", all fregquencies from the cur-
rent index number on are shifted one place backward, to
permit the new frequency to be input.

With Code No. 3 "DELETE", the displayed frequency is de-
leted and all following frequencies are shifted forward
one place.

Linear recorder X-axis (basic setting)
For the fregquency axis of the XY recorder, linear sub-
division must always be set (with SFé@) if the ratio

fsrop -

fSTART

Application example: Occupancy of broadcast bands.




SFé1

SF62

SF63

SFo4

SF65

SF66

SF70

SF71

fstop
> 1.4)

fgraRT

Logarithmic recorder X-axis (permitted Ffor

For large values of the ratio fgpgp/fgrarr, it 1is
advisable to use the logarithmic subdivision of the fre-
quency axis; most of the interference-measurement speci-
fications reguire it.

Application Attenuation characteristics of lowpass
examples: and highpass filters, and interference
spectra.

{not available in the ESVP)
A connector coding of the recorder types on c¢onnector
61 as provided in the ESH3 1is not available in the
ESVP. The type determination 1s instead provided by spe-
cial functions SF63 to SF66.

No recorder is connected (basic setting)
This special function must be entered if the recorder
settling time is not to slow up the freguency scan.

¥T-recorder provided for
For recording the level variations over longer time
periods with the pseudo-frequency scan fgpapp =

fsrop.

XY-recorder provided for ‘ .
With automatic frequency scans, the ESVP operates an XY-
recorder with use of the SF65 taking into account the
settling time of the ZSKT.

(More information in section 2.3.20.,2)

Frequency band recorder 2SG3 provided for
{See section 2.3.20.2)

XY¥-recorder input: polygonal curve {(basic setting) i.e.,
the individual data points are connected by straight
lines.

Applications: Two-port measurements,
Recording of broadband interference
spectra,
Stepsize of frequency scan < Bip.

XY-recorder input: line spectrum
i.e., at every data point a line goes from the measured
level to the MIN.~LEVEL.

Applications: Recording of broadcast-band occupancies.
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SF8Q

SF81

SF82

SF83

Field-strength indication uV/m for coding "electrical
field strength" on socket 47 (basic setting)

Field strength indication uA/m for coding "electrical
field strength™ on socket 47.

Test antennas and probes with the coding "electrical
field strength" or "magnetic field strength" can be con-
nected to socket 47. However, particularly in the short-
wave range, loop antennas are used that are calibrated
in wW/m for far~field-strength measurements,

In thig case E = Zo +« H, where .

electrical field strength, unit uV/m

magnetic field strength, unit udA/m

Zo = characteristic impedance of free space (377 )

g
i #

Loop antennas trespond to the magnetic field component.

In case of a far field, the specification of field
strength in uV/m is permissible and customary.

In order to express the magnetic field component in the
near field in uA/m instead of nvV/m, SF81 corrects the
conversion factor coded on socket 47 by the amount

~51.5 4B (= -20 .« log(377)).

This correction is valid only for the coding 47, and not
for the correction factors SF83, 84 and 85.

Coding input 47 effective {basic setting)

K-factors of broadband dipole HUF-Z! and log-periodic
broadband antenna HL023A1 are provided for.

With this special function, the antenna factors of the
HUF~21 for the 20~to-80-MHz range {(attenuator of antenna
in the 15-dB position) and of the HLO23A1 for the

80~to~1300~MHz range are automatically taken into

account in the field-strength indication. This is pos-
sible because of the high degree of reproducibility in
the antenna factors achieved by close control of manu-
facture. The antenna factors include the attenuation of
the 7-m~long RF connecting cable HFU2-Z5. Whenever the
80~-MHz 1limit is exceeded in the scan mode, the command
CHANGE ANTENNA is displayed on the ESVP, When the anten-
na has been changed, the scan 1is continued by pressing
the RUN key again. In controller operation, a SRQ re-
sults with status byte 83. After antenna change (or

switch-over), the scan is resumed with "SR".
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SF84

SF85

SF86

SF87

SF88

Free programmable correction factor A

Free programmable correction factor B

Correction value indication OQOFF

Correction value indication ON

For checking of freely programmable correction factors
which have previously been entered either with SF88 or
via the IEC-bus interface.

By use of the TALK key, the values can be output to a
LISTEN ONLY printer. With the automatic frequency scan,
the correction curves in the SF87 can alsc be output to
an XY-recorder or via the IEC-bus connector where a ca-
pability for checking the accuracy of the interpolation
exXlists.

For input of a new free-programmable correction factor
via the front panel. Before entering SF88, one of the
two special functions SF84 or SF85 must be entered.

Note! With the calling of SF88, the data set for 84 or
85 is erased. Only completely entered sets of da-~
ta are valid {check with SF89}.

All values must be entered in the following sSequence:
1} Number of value palrs ENTR

Measured quantities code ENTR
Measured quantities code:

1 = Voltage and attenuation measurement (dBuV, dB)
2 = Current measurement (dBua)

3 = E~field-strength measurement (dBuA/m)

4 = g~field-strength measurement {dBua/m)

5 = Interference power measurement {dBDW)

2} Value pairs
Frequency/MHz ENTR
Correction walue/dB ENTR

Every time the ENTR key is pressed, the reguest for
the next value appears automatically. So long as the
ENTR key is not pressed, the keyed-in values can be
corrected by pressing the CLR key - after that only
with SF88 and SF89.

The input via the front panel is only an expedient
in case a bus controller is not connected.
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Example: Correction curve of RF current probe
ESV-Z1,

20 ENTR 2 -ENTR (20 value pairs,
measurement dguan-
tities code = 2)

20 ENTR -18.1 ENTR (1st value pair)
22 ENTR ~19.3 ENTR (2nd value pair)

25 ENTR -19.5 ENTR (3rd value pair)

100 ENTR ~20.1 ENTR (20th value pair)

The number of value pairs for S5F84 and SF85 must not
exceed 50 each.

For the selection of the correction-curve sampling
points, it should be noted that the ESVP internally
performs quadratic interpolation and uses for this
four consecutive points. The sampling points are
most valuable at maxima, minima and points of in-
flection of the correction curve. In intervals of
high curvature, the sampling points should lie
closer together.

dB

4

Fig. 2-8 Correction curve with sampling points

With a very unfavourable combination of wvalue pairs, an
overflow of the internal number range can occur (which
results in Error 34 when SFB84 or Sr85 is selected). If
error message 34 appears, it can be eliminated by re-
ducing the separation between the sample frequencies
where the error occurred.
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SF89

SF9Q

SF91

The following formula may be used for a check:
320 dB - aj-1

fi=f3-1 < ¥ (£j-1-Ej-2| for i>2
aj-1 = aj-2

where fj
and aj

sample frequency
asgsociated correction value in dB.

HoH

Por '‘correction, insertion {(INSERT) and deletion (DELETE)
of correction value pairs.

With code number 1 "CORRECT", the sampling freguency and
the correction value of the current index can be changed
one after the other,. )

With code number 2 "INSERT", all value pairs from this
index are shifted back one place and the new value pair
can be entered.

With code number 3 "DELETE", all value pairs following
this index are shifted one place forward.

SF89 is not callable wvia the IEC~bus because it 1is
eagier with the IEC-bug controller to replace the entire
set of sample values.

Normal frequency scan (basic setting)

Fast frequency scan :
With this special function, the automatic fregquency scan
is speeded up considerably. The operating range 1is set
to 60 dB, The RF and IF attenuation is set in such a
way, that with an IF attenuation which corresponds to
LOW NOISE, the minimum level is at the lower end of the
operating range (0 to 9.9 4B}.

A freguency setting is at first followed only by an A/D
conversion {(duration 0.3 ms). The A/D conversion value
is compared with that of the minimum level, If the value
exceeds the minimum level, the set time of measurement
becomes effective (see section 2.3.2.1).

To avoid slowing down the scanning speed, the conversion
factors according to SF83, 84 and 85 are ignored. Only
the conversion factors coded at input 47 are observed,
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SF92

SF93

5F94

SF38

R aXalal

Minimum level in the unit of the measured quantity dBuvV
with correction factor, dBuA, dBuV/m, dBuV/m.MHz, dBpW,
etc. (basic setting)

In this case, the mostly freguency-dependent antenna or
probe correction factor is added to the tegt-receiver
voltage level and it is then checked whether the measu-
red value thus obtained exceeds the minimum level.

Minimum level in dBuV {without correction factor)

In this case, the voltage level at the RF input 1is
directly compared with the minimum level. This has the
advantage that the minimum level can be adjusted to a
fixed separation from the receiver noise level.

Application in interference measurements.

Special functions for servicing.

- N gy ™




2.3.15 Storage and Recalling of Settings with STO and RCL

Up to nine different sets of instrument settings can be stored.
By pressing the STO key 17 and enterlng a dlglt i to 9 on the
keypad 33, a complete set of settings 1s stored in the associated
CMOS RAM storage area.

In storage locations 1 to 5, the data for automatic frequency
scanning (27, 28, 30, 31, 32) are stored with each of the five
settings. In storage locations 6 to 9, on the contrary, the set-
ting data stored does not include the data for automatic freguen-
Ccy scanning.,

In addition, a storage area is provided for the last setting be-
fore switching off the ESVP. When the ESVP is switched back on,
this setting is restored (exception: 10-dB RF attenuation, see
section 2.3.6).

Since the CMOS~RAM memory is buffered by a lithium battery, the
stored settings are preserved even when the ESVP is switched
off. The software 1is designed to prevent incorrect instrument
setting arising from incomplete storage of data sets.

The RCL key 17 and entry of the same digit, 1 to 9, permits the
setting stored by means of STO 16 to be recalled. Since 1t 1is
possible to include more than one automatic freguency scan in a
single operation (see section 2.3.2), it is sufficient in this
case (LED 26 1lit) to enter the figure referring to the desired
frequency ranges previously stored via keypad 33 and press the
RUN key 29. To call up the basic setting, RCL © 1s entered accor-
ding to section 2.2.4. Special functions ©2 to 9%, 50, 51 and 62
to 93 are wvalid for all memory registers. They-cannot therefore
be stored individually.

2.3.16 Connection of Test Antennas and Probes

Probes for high-impedance voltage measurements, for RF current
measurements (VHF Current Probe ESV~Z1l) and antennas for field~
strength measurements are connected to the RF input 50 and the
supply and coding socket 47.

All the active antennas/probes obtain their supply voltages via
socket 47. The conversion factors (coded in 10-dB steps) and the
quantity to be measured (field strength, wvoltage, current)} are
communicated to the ESVP via the coding inputs, so that the test
result is read out on the display 12 with the correct unit.

Special function 81 also permits the indication of magnetic field

strength in uA/m when the input to socket 47 is coded for "elec~
trical field strength uvV/m" (see section 2.3.14).
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For measurement of field strength in a screened enclosure, the
ESVP is normally operated outside the enclosure. If an active an-
tenna is used, the shielding of the supply and coding cable to
the antenna must be passed through the enclosure wall in such a
way that no interfering radiation is introduced into the
enclosure.

In addition to the accessories for its test receivers ESH2 and
ESH3 (8 kHz to 30 MHz), R&S can provide the following transducers
with the appropriate coding for socket 47.

+ VHF Current Probe ESV~Z1
for frequency range 20 to 300 MHz
{usable up to approx. 500 MHz}, and

+ Broadband Dipole HUF-Z1
for frequency range 20 to 80 MHz
{level frequency response in range 25 to 80 MHz,
k-factor in 20-dB setting).

In both cases however, it is better to use the more exact cor-
rection provided by special functions 83, 84 and 85 (see section
2.3.14).

Since the coding inputs may also be used for connection of anten-
nas/probes from other manufacturers, the pin allocation of the
socket 47 is given below (front panel view):

A: Ground

B: +10 V (max. 50 mA)

C: uwv/m (electrical field strength)
D: uA

E: 10 4B

F: 20 dB

G: 40 dB

H: 80 4B

J: uA/m (magnetic field strength)
K: =10 V (max. 50 md)

M: Reverses sign of the factor

Fig. 2-3 Pin allocation of the 12-way socket 47 (Tuchel type)

In remote operation of the ESVP via the IEC bus, the antenna co-
ding can be suppressed by the instruction "zZ@".
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For coding, a 12-way plug connector (Tuchel T3635/2, R&S order
number 018,5362.00) is used. The coding inputs must be connected
to ground. ' ‘

Example: An antenna has an antenna factor of 30 dB, i.e. a field
strength of 30 dB (uV/M} produces a voltage of 0 &B (uV)
at the RF input. The pins C, E and F are grounded.

The "reverses sign of the factor" coding input permits an ampli-
fier to be included in the coding.

Example: An amplifier with a constant gain of 10 dB is connected
to the input of the ESVP. The input voltage to the am-
plifier is to be displayed. Therefore, pins E and M are
grounded,

2.3.17 Data Qutput on a Listen Only Recording Device
(Printer, Magnetic Tape Memory, etc.)

To facilitate data logging, a printer with an IEC-625 (IEEE-488)
interface can be connected to the IEC bus connector 68 of the
- ESVP. The printer must be switched over to Listen Only operation
and ESVP to TALK ONLY. Data can then be sent from the ESVP to the
printer.

In the place of the printer, another Listen Only device such as a
cartridge tape drive or disk drive may be connected to temporari-
1y store the test results for evaluation by a computer.

211 measured values, together with the particular test freguency
and the complete units, are output in a fixed format, separated
by comma and space (SP), in one record delimited by carriage re-
turn (CR) and line feed (LF).

Example:

Frequency MHz Level dBuV Mod. depth % Offset kHz Dev. kHz CRLF
92.345 MHz *117.4 d4Buv *13% *0.12 kHz *0,15 kHz CRLF

* Instead of the space that in the normal case precedes every
measured value {level, modulation depth, etc.), the letter U/H
is output if the value falls below/above the operating range
and the letter X in case of an overload.

The format is designed to obtain easily readable tables of long
test series so that data strings not exceeding a line length are

printed.

If the readout or a special function is switched over, the format
is changed. The ESVP offers three possibilities for Talk Only
output:
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+ Manual operation:
To prevent every measured value read out on the display 12 also
being printed, the user can decide which test result are to be
printed by means of the TALK key 20. When the TALK key is pres-
sed, a new measuring procedure 1is triggered, the result of
which is printed.

+ Continuous observation at a fixed frequency:
To automatically obtain an output after each individual mea-
surement, the ESVP is switched to automatic pseudo-frequency-

scanning with fgpart = fgpop.

+ Values measured over one or several frequency bands:
The test results are cutput if the level is above minimum level
(MIN. LEVEL 28) at the frequency set,

To facilitate output on a printer, the contents of the menu out-
put on the display 12 can be output in the TALK ONLY mode by
pressing the TALK key 20.

Example: Data for an automatic frequency scan,
date, time of day, special functions.

STRT 88.0000MHz
STOP 104.0000MHz
STEP 0.1000MHz
MIN 40.04B*
TIME 18:06:09
DATE 25. OCT. '83

Frequency Level Offset Input—-Freqg. dev

88.100MH=z 41.74Buv -0.03kHz 88.09997MH2 10.2kEz
88.200MHz 42.5dBuvV -0.02kHzZ B8.19998MHz 25.5kHz
2.3.18 IF, AF and Recorder Outputs

A number of outputs are provided (in addition to 61) to permit
signal evaluation with oscilloscopes, analyzers, and YT recor-
ders.
» 10.7-MHz IF output _JL 51
The bandwidth is the same as that set on IF bandwidth key 5.
Qutput voltages (EMF, Zgy¢ = 50 9):
Operating range 20 dB 7 to 70 mV
Operating range 40 dB 7 to 700 mv
Operating range 60 dB 0.7 to 700 mV

Suitable for evaluation with oscilloscope, spectral analyzer
and modulation analyzer.
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» 10,7-MHz IF output .J L 52
Pandwidth approx. 2 MHz; galin compared to RF input 350 with 0 4B
RF attenuation:

without preamplification typical 7.5 dB
with preamplification typical 17.5 dB

Suitable for connection of an IF Panorama Adapter (e.g. EZIM or
EZP)} or a spectrum analyzer,

Note: The EZP can be connected to the ESVP by means of a BNC
cable. The EZP must for this purpose be internally modi-
fied:

Remove cable K1 from input filter (X1 is thus open cir-
cuit). Disconnect cable K3 from oscillator input and in
place of K1 connect it to the input filter.

~ AM demodulator output 53
OQutput voltage (EMFpp, Zouyt = 1 k&) for m = 50%: 1V

This output is DC-coupled and furnishes an output of 1 V max.
with an unmodulated carrier. Maximum bandwidth 0.3 MHz.

Suitable for connection to an oscilloscope or a S/N-ratio me-
ter.

> PM demodulator output 54
Output voltage (EMF, Zopt = 1 kit):

for IF bandwidths 100 kHz {(mod. 56}, 120 kHz {all mod.),
200 kHz (mod. 53)

and 1 MHz (mod. 52, 56}: 1 v/100 kHz offset
for IF bandwidths 7.5 kHz and 12 kHz
(mod. 52, 53) or 10 kHz (mod. 56): 1 V/1 kHz offset

maximum bhandwidth: 0.5 MHz

Suitable for input to an oscilloscope and for connection to an
S/N-ratio meter. The frequency-transients behaviour of mobile
radio transmitters can also be measured on this output.

+ Frequency offset output 55

Qutput voltage (EMF, Zout = 10 kR)

for IF bandwidth 1 MHz (mod. 52, 56):
IF bandwidths 120 kHz/200 kHz
{mod. 53, 55):
IF bandwidth 100 kHz (mod. 56):
IF bandwidth 120 kHz (mod. 52,54,56):
IF bandwidth 10 kHz (med. 56):
IF bandwidths 7.5 kHz
and 12 kHz (mod. 52, 53): 1 v/1 kHz offset

b

Vv/100 kBz offset

v/20 k¥z offset
v/10 kHz offset
V/10 kHz offset
Vv/1 kHz offset

[ Y

Suitable for the analog recording of frequency variations with
a YT recorder.

+ Level analog output 57
Output voltage (EMF, Zoyt = 10 kf): 0 to 4 V.

For use with indicating modes AV., PEaK, and MIL for the analog
recording of level variations with a YT recorder.
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In the PRAK and MIL mode, the output voltage contains the dis-
charge pulse in time with the measurement rate.

+ Level analog output 56
Output voltage (BEMF, Zgout = 10 kQ): 0 to 2 V with built-in
lowpass filter (T = 100 ms} according to CISPR 2/4 and 16,

For use for analog recording of level variations with a
YT recorder.

+ an additional output is point X210 of the 10.7-MHz amplifier on
the inside of the instrument. It can be brought out to the rear
panel, preferably by means of cable W24 of the external refe-
rence 59:

the test demodulator output which accurately follows the enve-
lope of the IF signal and can thus serve for oscilloscopic in-
vestigations.

Output voltages (EMF) 0 to 4 V, Zoyt = 50 2, but only connec-
tible to a high-impedance (> 1 k&) load.
Bandwidth 0.5 MHz,

Cables W20 (FM)
w21 {AM)
w22 (10.7-MHz JL )
W23 (10.7-MHz J L)
can also be used.

2.3.19 Operation of ESVP with an External Reference Frequency

To enhance the freguency accuracy of the ESVP, it 1s possible to
connect an external freguency standard to BNC socket REF EXT 38.
A 5-MHz or 10-MHz signal is required from the reference source
with a voltage of >1 V (sinewave)} at an impedance of 50 Q.

To activate the external reference, the left~hand slide switch
"INT/EXT" at the rear of the instrument must be switched to
"EXT", i.e. switch down. Right-hand slide switch "5 MHz/10 MHz"
ig switched down for 5-MHz signals and up for 10-MHz signals.

BNC socket EXT.REF 59 can also be used as an output for the in-
ternal reference frequency (10 MHz). In this case, link X4 on the
Re ference Oscillator module must be in position pin 1 + pin 2
(indicated in the circuit diagram as solid line). The ESVP must
always be switched to intermal reference (slide switeh "INT/EXT"
on rear up), for otherwise the internal reference is not effec-
tive. If this operating mode is selected, no application of the
ESVP with external reference freguency is possible.

To “nrther enhance the frequency accuracy of the ESVP, the Option

"Oven-controlled Crystal Oscillator ESVP-B1" can be used, which

igs Ffitted in the ESVP instead of the Reference Oscillator (see
Manual for Option ESVP-Bl).




2.3.20 Connection of Recorders to Output 61

The 24-way XY RECORDER socket 61 contains analog outputs which
are driven from the ESVP microprocessor via D/A converters. YT,
XY and radio monitoring recorders (2S8G3) can be connected to
these analog outputs for the graphic representation of the output
of the automatic frequency scans.

ON

(==

1
—————————— | = = 5
unoccupied{ bl g“ "
X output W...__...—.E...;..-E-un v
;
¥ output —— iy a Ground |
iy 3
Hour pulse far 25G3 - =
Format advance - =
Pen Lift -~ = J
X output ® Z control 1
X output ~ 2 control 2
for 25G 3 4 X output = ? contrsl 3 for 256 3
X output o = - Z control 4
X output It Z centrol §

Fig. 2-10 Pin allocation of recorder output 61

In test receiver ESVP, the type of recorder attached is not input
by means of a code through the recorder connection, as it is in
the ESH3, but by means of special functions 63 to 66:

SF63 No recorder

SF64 YT recorder provided for

SF65 XY recorder provided for

SF66 Frequency-band recorder provided for

The settling times of the XYT recorder ZSKT are provided for in
the measurement run. If the automatic freguency scan 1is to be
performed at the fastest possible rate, special function 63 must
be selected., In this case, no plot is made.
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Except for cable ESH3-Z1 (Ident No. 349.6011.02), for connecting
the ZSKT to the ESH3 or ESVP, ready-made cables cannot be supp-
lied with the receiver, since any commercial recorder may be used
(Exception: Recorder ZSG3 is only available from R&S).

The following connectors are required for the connecting cables:

24-way male connector for ESVP recorder output
Ident No. 080.2711.00
Amphenol ordering number: 5730240

36-way elbow connector for Radio Monitoring
Recorder 25G3 and
XY Recorder ZSKZ
Ident No. 247.7055.00
Amphenol ordering number: C37-159A 5036P

6—~way round connector for XYT Recorder ZSKT
Ident No. 018.6646.00
Amphenol~Tuchel ordering number T 3400/1

Banana plug for the XY Recorder ZSK2 and the
XYT Recorder ZSKT;
available from any electronics dealer.

See section 2,3.20.1 for the wiring scheme.

When the Z8G3 is used, the format~advance pulse 1is generated
after each scanning operation. This pulse controls the lins feed
of the Z8G3.

When a ZSKT and a ZS8G3 are connected in parallel, the format-ad-
vance line on the ZSKT must remain free. The ZSKT must b=
switched off when 28G3s are being driven.

The format-advance pulse can be generated by the controller com-
mand V1 (see Table 2-10)}.

Logic levels on the penlift and format-advance lines:

Penlift (TTL level) ......... . L = pen up H = pen down
(factory—-set)

Changed with switch 81 to

position 5-4 on the

writer control: freree s . B = pen up L = pen down

The hour pulse output (H pulse) is used for generating the hour
markings on Radiomonitoring Recorder 2Z5G3.

+110 ms)+
H pulse (TTL level}: — e
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2.3.20.1 Wiring Scheme for Connecting Cables

ESVP 25KT 83 a YT recorder

ESyP
Y output a---m--}y input
Ground 15 i
Pen lift 7 wwm—eenaem (f Pepn [iFL
Ground 1 s 7 G ound
Format advance & wwe—eeemn | Foormat advance

b) ESVP - ZS5KI as a XY recorder

(ESH3-Z1 IN 349.60%1,00 can be used here}

ESvP
Ground 14 e 1 X input
X output 3 st
Y output 4 mmmmeewnce ] ¥ input
Ground 15 omsse o
Pen Iift 7 estr——ams (. Papn 11fL
Ground 16 masvmmms 2 Graund
Format advance 4w | Fopmat advance

e} ESVP - Z3G3 (1 to 5 units)

I8KT

Banana plug 4 mm

b-way connector

ZSKT

Banana plug

b-way connector

ESVP Z5G3 in 1st position
Hour pulse 5 memip——ewn 1 Hour pulsge
Format advance 6 3 Line pulse 1.
Z control 1 28 5 big. Z control
X output 1 3 e 13+ } X deflection

Ground 14 E 5=
19 Ground

§-}—mm1 Hour pulse

Z control 2 21 % Dig. Z control

¢—==73 Line pulse L.

2863 in 2nd position

X output 2 9 13+ } X deflection

Ground 15 E 15=
19 Ground

1 Hour pulse
Lo 3 ling pulse L.
Z control 5 24 w5 0ig. 1 control

Z863 in 3th position

X output $ 12 e e 134 } X deflection

Ground 13-———E 15-
+
Contact Nr. 19 Ground

of 61
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2.,3.20,2 Setting the ESVP for Output to a Recorder

aj

b)

YT Recorder : :
(Y = level; T = automatic time base)

Long-term measurement of level fluctuations at a particular
frequency: Note, when setting the ESVP: start frequency = stop
frequency. After pressing the RUN key 29, the pen is applied
and the level is recorded (a "polygonal®™ curve is produced, in
which the points representing each level measurement are
joined by straight 1lines) until the STOP key 1is pressed.

Simultaneously data can be output in the Talk Cnly mode.

Calibration of the Y axis: As long as RUN and MAX., LEVEL are
not pressed, the Y voltage is 0 V ~ MIN. LEVEL, If MAX. LEVEL
is pressed, the ¥ voltage goes to its maximum {= +10 V).

XY Recorder
(Y = level, X = frequency)

For recording frequency spectra (lines SPEC FUNC 71) and fre-
quency response (polygonal curves SPEC FUNC 70).

Thne settling times of a normal XY recorder (ZSKT) are taken
into consideration. After pressing the RUN key 29, the pen is
applied and a single recording operation is carried out.
Simultaneously data can be output in the Talk Only mode. In
muitiple frequency scanning (e.g. 1, 2, 3 RUN), the limit
values of fgpart, f£sT0oP, MIN. LEVEL and MAX. LEVEL deter-
mine the scaling of the recording. _

XY -MAX .,

XY"MING X

Fig. 2-11 Example of possible allocation of start and stop

frequencies of three subranges for output to an
XY recorder
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c)

For frequently performed recordings it is recommended to pre-
pare forms with the axes, limit wvalues and a field for the
test item and the data, already printed on the sheet.

Calibration of X and Y axes: As long as neither RUN nor MAX.
LEVEL is pressed, the X and Y voltages are 0 V.

If MAX. LEVEL is pressed, the X and Y vocltages go to their
maximum (= +10 V).

Radio Monitoring Recorder 2Z8G3

The Radio Monitoring Recorder 28G3 is used for recording the
band occupancy over a longer pericd of time. The minimum
levels entered for each freguency range determine the thres-
hold above which a mark 1is produced on the recording paper.
After all the freguency ranges called up at the start {1, 2, 3
RUN} have been scanned, all the Z5G3s connected are sent a
line feed, and recording automatically begins again at the
first start freqguency.

If no range number is called at the start, the current fre-
guency band {(newly entered values or called up by means of
RCL) 1is recorded by means of the recorder at X output 1 (see
wiring diagram).

For fastest possible recording of the frequency bands, no pre-
cise level measurement is made but only a check of whether the
level falls above the minimum value within the set measuring
time, For this reason, simultaneous Talk Only output 1is not
possible. ‘

The following ESVP settings are ignored when a ZSG3 plot 1is
started: TWOPORT, MAX.,/MIN., LIN.TEST, AUTO, SPEC.FUNC, 91. If
special function 8F91 is switched 1in, an error message {(Error
40) results. SF91 must therefore first be switched off. If the
40-dB or 60-dB operating range has been selected, switchover
to the correct RF attenuation and to the 20-dB operating range
takes place when the scanning operation is started. It is,
however, advisable to adjust the RF and IF attenuation to the
desired measurement range for the 20~-dB operating range. Any
of the indicating modes can be used.

There are two ways of generating continual scanning:
1. By use of special function 51: repeated frequency scan.

2. By use of special function 06: trigger every x seconds
(minutes). With special function 06, the time of day per
scan can also be measured. The time remaining at the end
of a scan until the beginning of the next scan is indi-
cated.
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For band-occupancy measurements according to CCIR specifica-
tions, the results are generally required on DIN-A4-format
paper within 24 hours. For example, for 675 scans in 24 hours,
2 minutes and 8 seconds are required per scan. The paper ad-
vance per scan is 0.41 mm. For 675 scans, the format length is
therefore 276.7 mm.

Setting of frequency markers: Set start and stop frequencies
of required freguency range. After pressing the RUN key, press
the STOP key once. Now the fréquency of the ESVP can be set to
the required frequency marker, whereby the X deflection of the
Z8G3 concerned 1s accurately set.

2.,3.21 Exrror Messages

Error messages from the ESVP signal faulty operation, illegal or
missing data entries and recognizable internal failures. They are
output on the display 12 which reads out ERROR and a two-digit
code number (table 2-4).

In addition to the error messages, the following indications of

faulty operation or detection of internal overlcading are provi-
ded: ‘

a) Intermittent LEDs
When one instrument setting is blocked by another setting, the
LED of the blocking function blinks when the key of the
blocked function is pressed.
Example: When, in the CISPR indicating mode, the IF bandwidth
key 1s pressed, the "CISPR" LED blinks.
b) Intermittent measured-value indication when

+ the operating range is under- or overranged at fixed RF/IF
attenuation,

+ the operating range is exceeded at maximum RF attenuation
and AUTO,

» nonlinearity in autoranging (nonlinearity can also be simu-
lated by rapid signal variations),

+ with special functions 84 or 85 selected, the receiver fre-
quency exceeds the frequency range defined by SF84 or SFE85.
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Table 2-4 Error code list

@1
22

?3

24
@5

26

49

41
52
53
54
55

56
57
58
59

Frequency entered above limit
Frequency entered below limit

CAL: CHECK. Comparison frequency response correction/
current wvalus > 0.5 4B, occurs, for example, after an
interrupted overall calibration {overall calibration
required).

No listener on IEC bus (Fault in IEC-bus controller)

Level or offset calibration i1s not accomplished within the
fixed time (hardware error)

Syntax error in input via IEC bus and illegal time-of-davy
and data input

Correction value at CAL. TOTAL > 5 &B;
complete calibration discontinued.

Memory register not occupied at RCL

+10 Vv

=10 v Failure of a supply voltage (the failure
+12 Vv of the +5-V gupply voltage cannot be ocutput)
+20 V
+34 v

Current register
Register 1

Register 2 At start of an automatic
Register 3 frequency scan, one or
Register 4 more values are not defined.
Register 5
START frequency > STOP frequency
START frequency = STOP frequency and XY recorder or 28G3
connected
MAX, level < MIN, level fstoon
SPEC.FUNC. 61 Log. X axis and o< 1.4
fstart

%28G3 error: Error message 1f SPEC.FUNC. 61 is switched in
at SCAN RUN with ZS8G3.

No fregquency record exists with SF57 + RUN
Synthesizer 1 (n x 100 MHz) -
Synthesizer 1 (1st Oscillator)

Synthesizer 2

$SB board Control
=l00p errors
Mixer 2 (800-MHz~ or 300-MHz oscillator)
Filter control (range start indication)
Evaluation (10.7-MHz oscillator)

Calibration generator (oscillator loop or
level control) ]
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2.3.22 Control of the ESVP via the IEC Bus

The Test Receiver ESVP is provided with a remote-control inter-—
face conforming to IEC Publication 625-1 (corresponding to IEEE
488~1975) for transfer of setting and measured data using a byte-
serial bus system. IEC-bus connector 60 is located on the rear
panel of the test recelver,

airo DI4e GkD GHD ND LoGiC
& & & L) 0 Ghid

02540 | G140 | REN GHD | GNO | GND
5 7 7 ] 3

()

%
_ [
i~ 500
11
i DU i e
114
(i~ ;-1i|
(v 5-,,,
a C O
111
1~ &
111
mLd 3-”{
e
- i
L= o
g
"\J r~

0IiC | 0149 | ECGL INRFD I[FC | ATH
t i

GI/0 DI/0 DAY  NDAL SRG SHIELR
2 o

Fig. 2-12 Pin allocation of IEC-bus connector 60

For data transfer, the characters of the I80 7-bit code (ASCII
code) are used. For the interface specifications {(control lines,
handshake lines, data lines) and data transfer sequence see IEC
standard.

Under the title "Operating Software ESVP", R&S provides, free of
charge, technical information regarding the R&S Process Control-
ler PUC, including information regarding the command syntax of
the computer. Information regarding available application soft~
ware may be obtained from the local R&S sales agency.




2.3.22.1 Interface Functions

The ESVP implements the following interface functions:

SHI1 Source handshake function,
complete capability
AH1 Accepter handshake function,

complete capability

5 Talker function

Capability to answer serial poll,

Unaddressing if MLA,
Talk Only mode

L4 Listener function
Unaddressing 1f MTA

SRI1 Service regquest,
complete capability

RL1 Remote/local switchover
complete capability

function,

PPl Parallel poll function,
remote~controllable configuration
DC1 Device clear function,
complete capability
DT Device trigger function,

complete capability

co Control function,
no capability

2.3,22.2 Entering the Device Address/Talk Only Mode

When the instrument is switched on,

the device address and Talk

only mode are entered and called by means of the ESVP front-panel

controls.

The address (@ to 39), which is the s
is indicated and entered in the decim

ame for Listener and Talker,
al equivalent.

Input values larger than 39 are interpreted as change in the Talk

Only mode.

The address is output after calling special function @1, at which

the display 12 reads out the message

IEC-BUS ADR: 18

or
IEC-BUS ADR: ton
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A new device address can be entered by keying in the digits and
pressing the ENTR key. Because of the battery buffering of the
microprocessor's RAM, the entered address is preserved even
during switch-off phases of the instrument.

Table 2-5 Setting the Device Address

ASCII character Decimal

Listen Talk eqguivalent
address address

(SPACE) 20
?1
@2
@3 .
?4
@5
26
@7
28
29
10
11
12
13
14
15
16
17
18%
19
20
21
22
23
24
25
26
27
28
29
30

+

-4

s e e~ = oP 4 3k
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* Value set at the factory
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2.3.22.3 Setting Instructions

The Test Receiver ESVP responds to the IEC-bus setting instruc-
tions and data in remote operation exactly as it does to direct,
manually keyed in instructions in local operation. Therefore the
same sequence of settings that is used for manual operation can
be used as a basis for preparing the controller to set the recei-
ver functions and measuring procedures.

The programming instructions consist of an alphanumeric header,
the numeric data content and a delimiter which separates several
instructions from each other or terminates a seguence of instruc-
tions. The header consists of one or two alphanumeric characters.
(ASCII upper-case letters); the data content consists of one or
several numeric characters (0, 1 to 9, decimal point, exponent,
polarity sign) and the delimiter character.

Table 2-6 Delimiter characters

Symbol Name ASCII decimal|Application
equivalent
Separating
’ Comma 44 delimiter
CR Carriage Return 13
LF Line feed 10 Terminating
delimiter
ETB End of transmission block 23 . ’
ETX End of Text 3
END EOI with last byte - Terminating
delimiter

A combination of the above terminating delimiters is also permit-
ted (e.g. CRLF = Carriage Return, Line Feed).
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Table 2-7

Key functions

Instruc—
tion Function Key
code
Al* Low noise 41
Autoranging 42 $
A2 Low distortion :
IF bandwidth
B1 1 MHz (mod. 52, 56}, 200 kHz {(mod. 53)
B2* 120 kHz {all mod.) . 5
B3 12 kHz (mod. 52, 53) 100 kHz {(mod. 56)
B4 7.5 kHz {mod. 52, 53} 10 kHz (mod. 56)
C1 Check
Calibration 16
c2 Total T
D@ AF off
Dl AD
D2 Al
D3 a3 gL Demodulation 4
D4 a3 JL -
D5 a3 J0OL
D6 a3 71
D7* F3 L
D8 F3 JL
Go* orre
Lin. test 43
G1 ON T
Kp* OFF
MAX./MIN. 38
K1 ON
L1 20 4B
L2 40 dn Operating range 34
L3* 60 dB o
MD* Gen. off
M1 Remote freg. meas. Operating mode 40
M2 Twoport meas. T
Ni#* AV,
N2 PEAK
N3 CISPR Indicating mode 37
N4 MIL
Ot* a8 ... 10
02 dBm Data output 11
03 v, A 11

not be programmed again.
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2.3.22.4 Data Input

All data input commands begin with a header consisting of two al-
phanumeric characters. The numerical part of the data input is
processed as shown in the following IEC-bus syntax diagram and
tested for conformance to the limit values. The number of signi-
ficant places and the assignment to a particular unit corresponds
to the menu input of the keyboard.

Example for the PUC:

Receiver frequency 98.56 MHz, measuring time 5 ms
IECOUT18, "FR98.56,TS5E-3"

51

G

Fig. 2-13 IEC-bus syntax diagram
(Only to illustrate the processing by the ESVP. It
shows, among other things, that the ESVP can also pro-
cess numbers in exponential form.) '

Diagram Symbols:

D ‘ digit '0' to '9"

i, . mety

+/-{ algebraic sign '+' , '-!

. decimal point '.*

5 exponent 'E!

S separating or terminating delimiter




Table 2-8

Command
code Numeric range Function/Unit _

P —

FR 20.0009 to 1300.0000|Receiver frequency (MHz)

SA 20.0000 to 1300.0000|8tart frequency {MHz)
50 20.0000 to 1300.0000|Stop frequency {MHz)
SE @ to 1300.0000|Stepsize (MHz) SF52
or

2.01 to 109 or (%) SF53
SU -149.0 to 200.0 Max. Level (ap*)
8L ~140,9 to 200.2 Min, Level {dB*)

-
TS B.OB5 to 1009 Measuring time {sec)
RA @ to 140 RF attenuation {dB)
IA @ to 490 IF attenuation {dB)
(16-dB steps)
8Q ~140 to 200 Sguelch level (dBuv)
{1-dB steps)
ST 1 to 9 Store
RC D2 to 9 Recall
Cs POPB to 2359 Set time of day {h m)
DS P10100 to 311299 Set date (dd mm:yy) |
AS @RDBZPO to 235959 Set start time {hh:mm:ss)
Is 2 to 235959 Time interval {(s..hh:mm:ss)
CN . 1T to 99 Number correction value pairs
CUu 1 to 5 Units code*
Cco 20.0000 to 1300.000@0|Correction value: Freg. (MHz)
-140.2 to 209.0 Correction value: (dB*)

SN 100 to 65509 Number of samples for

a classification interval(S@55)

N 2 to 50 Number of frequencies for
FO 20.0000 to 1300.0000|SF58 I

Jr—

*  Units code:

1 = Voltage and attenuation measurement (dBuV, dB})
2 = Current measurement (dBuA)

3 = E-field strength measurement (dBuV/m)

4 = H~field strength measurement (dBuA/m)

5 = Interference power (dBpW)

With basic setting "RCO" the frequency 1is set to 100 Mdz and
measurement time to 0.1 s.

A x mANA A ko B A

the




22

690,
63

7D,

89,
82

86,
38

59,
82,

SF QO**

15
17
18
21
23
25
31
36
41
43
45
51
53

55
57

58
61

64
65
66
71
81
83

84
87

91
93

to 34
to 39

&

85

Basic setting

Trigger OFF
Trigger internal

Trigger external

Trigger at time of day x
Trigger every x seconds
A/D conversion with
Trigger Ext.

Printer log

with, without time of day

Level measurement ON , OFF
Squelch OFF, ON
AFC OFF, ON
Preamplifier OFF, ON
Filter mod. meas. ON , OFF
AM modulation depth orF, ON
Positive mod. peak QFF, ON
Negative mod. peak OFF, ON
Frequency offset OFF, ON
Frequency measurement OFF, ON
FM deviation OFF, ON
Positive peak dev. OFF, ON
Negative peak dev. OFF, ON
Single, repeated frequency scan
Stepsize lin./log.

with 8F@7: Internal classification

Special scan CFE, ON
New input, freguency record

+ X recorder axis lin./log.

No recorder connected

XT recorder provided for

XY recorder provided for

Recorder Z5G3 provided for

XY recorder: polygonal curve,

line spectrum

E-field coding uV/m, BA/m

Code input 47 enabled

k~factors for broadband dipole
+ HL023A1

Free factor A & B

k-factor check OFF, ON

New input

Normal, fast frequency scan

MIN. level = measured quantity,

voltage level

Commands RA and IA automatically switch off autoranging.

*% Notes on the special functions:

The command code in the left column is operative in the basic
setting (RCL @). Special functions SF@5 and SF0@6 also serve as
start commands for the servicing cycles involved. X1 or GXT

can be given, but this is not required.

184 _3000.52
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Input of correction-value curves (SF84 or SF85 and SF88):

The input of sample frequencies and correction values via the IEC
bus is done in the same sequence as in manual input via the key-
board.

Example for the PUC:

IECOUT 18, "SF84,SF88,CN15,CU1"
IECOUT 18, "C080.0/-12.5,C0120.5/-6.7, ..."

or

FOR I=1 TO 15
IECOUT 18,"CO"+STRS(F(I)+"/"+STRS(K(I))
NEXT I

-

The control commands for automatic scanning reproduce the manual
entry exactly. No data is required for the "Stop" and "Stop and
regset"™ commands, but the start command "RUN" has a data field of
variable length (@ to 5 characters), depending on the number of
desired scan runs.

Table 2-9 Scanning Instructions

Command Data Function

code
SR Max, 5 digits (1 to 5) Run
sp - Stop (interrupt),
5C - , Stop and reset

Example for the PUC

The scan programs stored in registers 1, 2 and 4 are to run in
sequence:

IECOUT18,"SR124"

Input of a fregquency record for special scan
Example for the PUC
IECOUT18,"SF58,FN3,F089.5,F093.7,F098.5"
or
IECOUT18,"SF58,FN3"
FOR I=1 TO 3

IECQUT18,"FO"+STRS(F(I))
NEXT I




Table 2-10

Direct Commands

Command code Function
BP Trigger beep
HD Penlift
at recorder output
H1 Pendown
Jo OFF SRQ when pressing
TALK key
J1 ON in local state
PO OFF
SRQ when measured value
is ready / CAL-test end
P1 ON
V1 Format advance on recorder output
WT al to ail5 Text outpuit on 15-digit display
ASBCII symbols 20H - 7FH
X1 Trigger command {= GET)
X4 Qutput time of day
X5 Qutput date
XP @ to 1023 D/A converter: load X register
YP @ to 255 D/A converter: load Y.register
20 OFF ‘ . disabled
Measurement conversion code
21 ON enabled
WZ @ to 8 Termination symbol in
talker operation, with
@ EOQI
1 CR + EOI
2 LF + EOI
3 ETB + EOI
4 ETX + EOI
5 CR
6 LF
7 ETB
8 ETX

The basic setting
As delivered and at cold starts

H@fJ@,P} ,Z1 -
W25 1is set.

354.3000.52
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2.3.22.5 Data Output

Data output by the ESVP in the Talk Only mode to a printer or
other Listen Only device has already been described in section
2,3.17. The following deals with data output when the Talker is
addressed by the IEC-bus controller.

After a trigger command or, in automatic operation, as soon as a
measurement value above the programmed minimum level is Ffound, a
varying number of measurement results are output depending on the
special functions switched in, each result being identified with
two letters to differentiate them. The order in which the measu-
rements are made, the data output format and the unit (not trans-
mitted) are all preset. Bach measurement value forms a complete
output unit and is terminated with the programmed terminating de-
limiter as well as, if set, the END message.

Normally a space separates the identifier of the measured quanti-
ty and the numerical data. However, if the measured wvalue falls
outside the measurement range or in case of an overlcad, a letter
is inserted in this space to qualify the validity of the measure-~
ment result:

Table 2-11 Special Identifier

Code Meaning
Space Valid measurement value
- H Value exceeds measurement range
U Value falls below measurement range
X Overload
C SF84 or SF85: Receiver fregquency
outside the entered correction
curve :

The receiver frequency setting is only output in automatic scan-
ning operation along with the associated measurement values.

The first identification letter output with the level defines the

antenna or probe connected, if any, and the second identification
letter the unit of measurement.
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Table 2~12

Data format

Quantity to be Code data Unit Setting

measured

Receliver fregquency FR 123.456 MHz

Level VL 123.4 dBuv,dB**| SF11

Voltage VN'1.23E+03 uv

Power VM ~123.4 dsm

RF current CL 123.4 dBuA

CN 1.23E+03 HA

Electr. field EL 123.4 aBuvV/m

strength EN 1.23E+0Q03 uv,/m

Magn. field ML 123.4 dBuA/m

strength MN 1.23E+03 uA/m

Interference power PL 123.4 dBpW

' PN 1.23E+Q03 oW

AM modulation depth AM 34.5 % SF21

Pos. modulation peak| AP 36.7 % SF23

Neg. modulation peak| AN 12.3 % SF25

Freq. offset 0S -123.4567* kHz SF31 to
SF34

Signal frequency FI 1122.3344556*} MHz SF36 to
SF39

Freg. deviation DF 123.45 kHz SF41

Pos. peak deviation DP 134.56 SF43

Neg. peak deviation DN 112,34 SF45

Time of day TC 123015 hh:mm:ss X4

Date ™ 210783 dd/mm/yy | X3

* Resolution is programmable
** The second letter, "L" or "N", also indicates the spectral

pulse density in, for example, dBuV/MHz, uV/Mdz.
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bata format for SF@®7 without internal classification (SF54):

2 bytes binary-coded: 1. low-order byte
2, high-order byte with EOI

15 14 13 12 1t 10 9 8 76 5 4 3 2 1 9
Coding PRDKPEPRIRIXRIXTK] TR TXX

“‘ i a_JZ:biiﬁﬁf _result -
b

k
k = (RF attenuation + IF attenuation) - 0.1 + 1 - preamplifi=-
cation ,
Example:
k = 9191 = 5 when RF attenuation = 20 dB
IP attenuation = 20 ds

0 (0 with SF16,
1 with 5F17)
Value range for k: 0 to 15

Preamplification

The RF input level can be computed as follows:

The A/D converter yields the following results in the 60-dB oper-—
ating range:

0 10 20 30 40 50 60

1

b = 327 | 3276 digits

The ranges below 327 and above 3276 function as reserves.

In the AV indicating mode, the ESVP has an over-drive reserve of
6 dB, so that valuesg between ® and 3570 digits can be accepted as
valid,

Because of the smoothness of the ESVP's logarithmic converter, we
have 491.5 digits per 10-dB step and 49.15 digits per 1-4B step.

RF input level:

b - 327 |
Vi - dBuy + k + 10 dB + ————=— dB
in =720 49,15 J

e

- ot
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Data format for SP®7 with internal classification (SF55):

Header ' terminator
...Y...EJ..# —303a9, '104-7, ta-------r---o---11003n_---a-.
,jr
15 values

The percentage values are not output; the sequence is as follows:
t, 10, 20, 30, 40, 50, 60, 70, 80, 85, 90, 93, 96, 98, 99%

The header is the same as given in Table 2~12 under SF11.

In the LIN. TEST or MAX.MIN. modes, in the outputting of the
level measurement wvalues, two values separated by a comma are
output in a string. The separation of the tWwo values by the con-
troller program is facilitated by the fixed character-length for-
mat:

"LIN.TEST": characters lidentifying quantity measured,
gspecial identifier character

characters for measured value,

delimiter character {comma)

characters for variation

xample: VL -15.6,+0.1

B b s Oy DO

"MAX.MIN.*: characters identifying quantity measured,
special identifier character

characters for max. value,

delimiter character (comma)

characters for min. value

xample: VM -102.3,-108.6

e W e W = RE A (]

BASIC programexample for PCA:

4540 REM

4550 REM mwwre—ew RESULT WITH SF 07 (FAST A/D MEASUREMENT)
4560 REM :

4570 REM EXAMPLE TO ENTER 1000 MEAS. RESULTS:

4580 IECOUT18,"SFO7":IECTERM 1

4590 IECTAD 18

4600 FOR I=1 TO 1000:IECSIN Z$(I):NEXT

4610 IECUNT

4620 REM ANALYSIS (= CONVERSION FROM BIN. VALUE TO DECIMAL VALUE)
4630 FOR I=1 TO 1000

4640 Z=ASC(LEPFTS(Z2S(I),1))+256*ASC(RIGHTS(ZS(I},1))

4650 REM SEPERATE ATTEN. FACTOR!

4660 AF=7/4096 AND 15

4680 Z=Z AND 40895

4690 PRINT Z,AF
4700 NEXT I
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2.3.22.6 Addressed and Universal Commands

a)

b)

c)

Remote/Local

If the ESVP receives its listener address from a controller,
it normally goes over into the remote status and remains in
this status even after the data transfer is completed. In the
remote status - indicated by LED 25 - all front~panel controls
are disabled. The ESVP returns to local status in response to
the IEC~bus command GTL (Go to Local) or when the LOCAL key is
pressed, after which manual settings can be made.

The controller can disable the LOCAL key by sending the com-
mand LLO (Local Lockout).

Device Clear _

If the controller outputs the universal command DCL {Device
Clear) or the addressed command SDC (Selected Device (Clear),
the ESVP goes into its basic setting (see section 2.2.4).

The basic setting is also established by the IEC-bus command
RC® or by keying in RCLO (17, 33).

Device Trigger

On receiving the addressed command GET (Group Execute Trig-
ger), the ESVP starts at once with the previously programmed
measurement routines. This trigger command corresponds to the
IEC-bus command X1.

- et ~ falad




Table 2-13

General IEC-bus Commands

Command PPC/PUC hp 9835/45 hp 9825 Tekt. 4051/52
fo to IECLADIS LOCAL 718 or kel 718 WBYTE®50,1,63:
Local 1ECGTL LOCAL 7 * el 7%
1ECUAL
Local 1ECLLE LOCAL LOCKOUY 7 1o 7 WBYTE®17:
Lockout
Device 1ECDCL RESET 7 clr 7 WRYTEB28:
Clear
Selected LECLADIS RESET 718 cly 718 WBYTERSA,4,563:
Device IECSDC _
Clear 1ECUNL .
Group 1ECLAD1B TRIGGER 718 krg 718 WBYTE®S8,8,63:
Execute TIECGXT
Trigger TECUNL
Paraliel 1IECLAD1B PPOLL CONFIGURE 718; mask|pole 718, magk{ww-
Poll IECPPC
Configure [IECPPE s1 82
IECUNL
Parallel 1ECPPY PPOLL UNCONFIGURE 7 plu? —
Poll
Unconfigure
{universal)
Parallel 1ECLAD1T8B PPOLL UNCONFIGURE 718 plu 718 —_— "
Poll 1ECPPD
tUnconfigure] IECUNL
(addressed)
Parallel IECPPL v% pPOLL (7} pol(7}A ——
Poll
Serial Poll{IECSPLIB,s% (STATUS 718; s rds(718}A POLL A,S5:18

* LOCAL 7 switches of f the REMOTE line.
Before output of a new 1EC-bus command, the REMOIC line must be

2RA 0NN

(4w}

an

reackivated with REMOTE 7.




2.3.22.7 Service Request

Test receiver ESVP is an autonomous IEC-bus device, i.e. it re-
ceives an assignment from the controller, carries it out indepen-
dently without further help and reports its completion wvia an
asynchronous Service Request to the controller, which in the
meantime has been able to do other tasks. A Service Reguest is
also generated by the ESVP if an error condition occurs.

The controller can guery the status of the device by means of a
serial-poll sequence. :

bB@/bs b5 | b4 | b3 | b2 | b1

L Coding

Ready/Busy
Abnormal/Normal
Request-Service~Bit
Extension

Fig. 2-14 Status byte

The generation of a Service Request at the completion. of a mea-
surement process or a calibration can be suppressed by IEC-bus
commands (P2, P1).

Table 2-14 Coding Ready/Busy {(bit 5)

Device status Status byte
Measurement completed 89
Calibration completed 81
Scan run completed 82
BO MHz exceeded 83
Key press TALK 84
Clock interrupt 88
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Table 2-15 Coding of Abnormal/Normal (Bit 6)

' © Status Error code
Device status byte Table 2-4

{dec.)
Syntax error in IEC-bus instruction 96 o6
also illegal time-of-day and date input
TEC setting instruction incompatible -
with current device setting 97
Data above limit 98 o1
Data below limit 99 B2
Memory register not occupied if RCL 100 @8
Level or offset calibration defective 101 25 4
CAL. Checking error 192 @3
Correction value at CAL total > 5 48 103 D7
At start of an automatic frequency 124 20 to 25

scanning operation one or more para-
meters are not defined.

Start freguency > stop frequency 135 32
Start frequency = stop frequency 126 31
and XY recorder or ZSGB connected
Max. level < min. level ' 107 32

_ fsTOP
SF61 (log. X axis) and —— . < 1.4 188 33

£sTART

SF61 (log. X axis) and 2ZS8G3 199 42
FPaulty synthesizer synchronization 119 52 to 59
Faulty supply voltages 111 10 -to 14
Talker mode: no listener at IEC bus 224 D4
Overflow of internal number range 225 34

in SF84 or SF85 operation (cf. SF88)
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2.3.22.8 Parallel Pell

The ESVP can be configured so as. toc answer a Parallel Poll re-
quest sent from the IEC-bus controller via the primary command
"PPC" and the subsequent secondary command “"PPE", the latter con-
sisting of '€ 1 1 @ 8 P P P'. The three least significant bits P
P P define the data line, on which the answer is to be sent. The
sense bit 8 together with the current device status "ist" (indi-
vidual status bit) determines whether the answer sent 1is a "1"
{ist = 8} or a "@" (ist + S8).-

NOTE: With the IEC-bus, "1" (i.e. true) corresponds to a low
level on the data line,

21191910 assigns the bus data line DIO3.
"1" yields the PP answer "17,

Example; PPE
Ist

H L

The ist bit of the ESVP is identical with the Ready/Busy bit 5 of
the status byte in a Serial Poll, i.e.

1 if data is ready
2 if measurement is not yet terminated.

ist
ist

[

This permits the IEC-bus controller to recognize the termination
of the measuring process without the need for the relatively

time-consuming Serial Poll.

354.3000.52 2.89 E-3




(ASCII code)

ISO 7-bit Code

Table 2-16
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2.4 Examples of Measurements

2.4.1 Measurement of Sinewave Signals
See also sections 2.3.4, 2.3.6 and 2.3.7

2.4.1.1 HMeasurement Accuracy {(Noise Effects)

The measurement accuracy of a test receiver is mainly determined
by the accuracy of the calibration level, the accuracy of the RF
and the IF attenuation switch, the linearity of the meter recti-
fier and the logarithmic conversion {(in the 40-dB and the 60-dB
operating range).

These parameters are extremely stable in the ESVP, as verified by
very exacting tests. The measuring error is less than 1 48 in the
20-dB operating range. The maximum measuring error is slightly
higher in the 40-d48 and the 60-dB operating ranges. In practice,
however, the measuring error is much less.

In addition, the measurement accuracy is influenced by the inhe-
rent receiver noise. The error introduced is relatively small in
average~value indications but considerably larger in peak-value
indications. The influence of the inherent receiver noise is ex-—
pressed by the following formulae:

With average-value indication:
N,
Error/dB ~ 20 x log {1 + 0.3 < }

With peak-value indication

Ny
Error/dB = 20 x log (1 + 0.8 — )

where
8 = level of an unmodulated sinewave signal in dBpvV
N1 = noise with average-value indication in 4BuV
N2 = noise with peak-value indication, N2 = N1 + 11 4B.
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Table 2-~17 Indications as Functions of the 3/N-ratio S-N1

S/N ratio Average value Peak value
3-N1/488 ' dB dB
0 2,27 13.15
1 2.87 13.38
2 3.50 13.863
3 4,21 13.91
4 4.97 14.20
5 5.78 14.52
6 6.63 14,87
7 7.50 t15.24
8 8.40 15.64
9 9.32 16.07
10 10.25 16.53
11 11.20 17.02
12 12.96 17.53
13 13.12 18.07
14 14.01 18.64
15 15.08 19.24
16 16.06 19.87
17 17.05 20.52
18 18.04 21.20
19 19.03 21.91
20 20.02 22.63
22 22.01 24.15
24 24.01 25.75
26 26.00 27.42
30 30.92
40 40.30
50 50.09

0 5 10 15 20 25 30 35 40 45 50
(S-N1/d8

Fig. 2-15 Reading error of an unmodulated sinewave signal due
to noise with average-value and peak-value indication
as a function of the signal-to-noise ratio S-N1
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Table 2-18 Error when measuring an unmodulated sinewave signal
with peak-value indication or average-value indica-
tion as a function of the signal-to-noise ratio S/N,
and S/N;, respectively.

5/N1 or Indication error/dB
S/N2 AV PEAK
0 2,28 5.10
1 1.86 4.67
2 1.50 4,27 !

3 1.21 3.98
4 0.98 3,54
5 0.79 3.22
6 N.63 2.92
7 0.50 2.65
8 0.40 2.39
9 0.32 2.16
10 0.26 1.95
12 0.16 1.59
14 0.10 1.28
16 0.06 1.03
18 0.04 0.83
20 0.02 0.67
25 6.01 0.382
30 0.217
40 0.07
50 0.02

N
Error of AV indication/dB = 20 log (1 + 0.3 ”Eiw)

N
Error of PEAK indication/dB =~ 20 log (1 + 0.8 52 ) ,

N N
—Ei or “EE being the respective S/N ratio.
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Fig. 2-16 Indication error due to noise with average-value
and peak~value indication
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Three rules can be derived from these relationships:

B

For high measurement accuracy, the signal-to-noise ratio must
be as high as possible, i.e. the highest possible IF attenua-
tion must be cut in. However, when measuring signals of widely
different levels, section 2.3.7 should be observed.

Average-value indication is always preferable when measuring
the level of CW signals, Average-value indication also offers
high suppression of interference pulses (see section 2.3.4).

Due to the higher accuracy, the LOW NOISE setting is recom-
mended for the CISPR measurement of unknown interference. The
LOW DIST setting is used for the measurement of broadband
noise with pulse frequencies <5 Hz in the £frequency range >300

MHz.

ESysp

indicated value WBuY)

Typieal characteristic far CISPR weighting

ESV/P witheut presmplifier

Sioawava signat

P

Juss e il DRI SR
S48y Y inditation for-i0dBuY

! + . » u » % ] »

ESV/P inpul lavet [dBuv}

Fig. 2~16.1 Typical CISPR-weighted indication
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*eeror (48} [T —
__j_ ! .
e B ypicat vatid range of indicat. !
i N Jfor LOW NOISE setting i
4 ithout preamplification,
5 = 35dBpV)
b :
 § T Runmadulated sinewave si _
2 -
-
1 E B
o '-‘ o
]

Fig. 2-16.2
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2.4.1.2 Influence of Amplitude Modulation

According to the definition of the indicating modes in section
2.3.4, the peak-value indication increases with the modulation
depth as against the average-~value indication.

With a sufficiently high signal-to-noise ratioc, the function

shown in Fig. 2-17 holds for the increase in the peak-value indi-
cation as against average-value indication.

Difference (dB)

0 0.1 0,5 1,0

rig, 2-17 Increase in peak-value indication as against average-
value indication with amplitude modulation

Fig. 2-17 applies only to the 20~dB operating range. In the 40
and 60-dB ranges, for reasons of measuring speed, a 2nd-order
lowpass filter with a cutoff frequency of 1 kHz is switched in
ahead of the logarithmization. A true average~value measurement
is thus obtained only for modulation frequencies greater than
1 kHz in the 40 and 60-dB ranges. Modulation frequencies below
1 kHz reduce the average-value indication by an amount which
inereases with the modulation depth. Table 2-20 and Fig. 2-18
chow the relationship between average-value indication and
modulation depth for this case.
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Table 2-20

Modulation depth m Decrease in indication
0 0 dB
0.1 -0.022
0.2 -0.088
0.3 -0.202
0.4 -0.37¢
0.5 -0.602
0.6 «0.915
0.7 -1.340
0.8 -1.938
0.9 -2.878
1 -6.021
Madulation
depth
0 spteirrensiing 0.2 0.3 10
44313133414 H1313 44 1344 Lp A 25 gtk (ESTEETRILITAT N
L SR
i e # H B T e I
HiE 833 s EE R LR R [alin 3
; ettt SO
2 o IR
: S T e
e pina e - T Py prean idngd fukey
EE st R bt
1 RE: s N
: : seshiste Ertiiane
4 £ T Gk x :i:‘lmt‘,rr“
SivH saa X
S 2l i
Decrease in
indication

dB

Fig. 2~18 Decrease in indication of average value when measuring
amplitude-modulated signals in the 40 and 60-dB ope-
rating ranges for modulation frequencies < 1 kHz

As shown in Fig. 2-18, the error is practically negli-

gible below a modulation depth of 50% but is consider-
able with a modulation depth of 100%
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2.4.1.3 Measurement of Frequency and Frequency Offset
(SF31 to 39)

As explained in section 2.3,14, the frequency and frequency-off-

set measurements are the same except for the result displayed. .

The relationship between these quantities is
Offset frequency = Signal frequency - Receiver frequency

Thus, with SF31, the input signal frequency and with SF36 the
offset of the input signal freguency from the receiver centre
frequency is indicated.

Since the frequency-counting process can only be falsified by
noise peaks, the measurement error 1is very small for signals
lying more than 12 dB above the mean noise indication.
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Fig. 2-19 Influence of the 8/N ratio on the frequency measure
ment error




2.4.1.4 Heasurement of Modulation Depth (SF21, 23, 25)

The modulation depth measurement is the result of two peak-value
measurements - of the positive and negative modulation peaks -
and therefore requires, like the peak-value level indication, a
"high signal/noise ratio.

In order for an unmodulated sinewave signal to appear as unmodu-
lated (< 1%), the S§/N ratio S-N1 must be greater than 50 4dB. The
error decreases with increasing modulation depth. :

Indicated modulation depth
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Fig. 2-20 Modulation depth indication for an unmodulated sine-
wave signal as a function of the 5/N ratio

IF bandwidth 7.5 kHz
Operating range 60 4B

fr = 100 MHz

Modulation frequency 1 kHz
Modulation depth 30%




2.4.1.5 Heasurement of Freguency Deviation (SFd1, 43, 45)

The frequency deviation determination is also obtained as the re-
sult of two peak-value measurements - positive and negative peak
deviations, but the requirement on the 8/N ratio is less strin-
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Deviation indication for an unmodulated sinewave si-
gnal as a function of the §/N ratio. IF bandwidth
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2.4.2 OUse of the ESVP for Interference Measurements

Interference measurements cover frequency-selective measurement
of all types of interference signals - interference voltages and
currents on power-supply and control lines as well as inter-
ference radiation =~ and fall under the general heading of elec-
tromagnetic compatibility (EMC). Interference susceptibility
{EM3) falls also under EMC, :

For investigating electromagnetic susceptibility, the test recei-
ver can be used for measuring the interfering quantity - voltage,
current, or EM field strength - and the screening characteristics
of cable and housing shields. However, EM susceptibility will not
be considered any further here, since in this field signal gene-
rators and broadband amplifiers or pulse generators are for the
most part used and the influence on the test item observed.

In the field of interference measurements, the civil standards,
such as those of the CISPR, VDE and FCC, as well as military
standards, for example the American MIL-STD 461/462 and the Ger-
man standards VG 95371 to 95377, are applicable,

The function of interference measurement 1s the complete coverage
of the interference spectrum, whereby in the main freguency range
of 10 kHz to 1000 MHz (the combined range of the ESH3 and ESVP) a
differentiation of broadband and narrowband interference is re-
guired. On the whole, signals are designated as broadband inter-
ference when their frequency spectrum is considerable wider than
the IF bandwidth used and their individual spectral line cannot
be resolved with the IF filter. Broadband interference is caused
by pulse noise {arising from low-frequency rapid switching pro-
cesses, ignition sparks, commutator motors, rectifiers, and the
like).

Broadband and narrowband interference may be distinguished by
comparing the average-value and peak-value indications of the in-
terference. The average value of broadband interference is consi-
derably smaller than the peak value., However, there are special
cases of keyed narrowband interference that also show a large
difference between the average and peak values. In this case, the
bandwidth of the interference must be determined by shifting the
receiver freguency by the IF bandwidth. MIL-STD 461/462 in prin-
ciple allows only this solution, but it does not prohibit the use
of the average and peak values as an aid.

Simple narrow and broadband interference measurements may be car-
ried out with the ESVP and an XY recorder. The automatic dif-
ferentiating of narrow and broadband interference requires a com-
puter (for example, the R&S Process Controller PUC).




2.4.2.1 Radio Interference Measurements according to VDE and
CISPR Standards

The correct pulse weighting for the frequency.range 25 to

1000 MHz according to CISPR Publications 2, 4 and 14 is automa-
tically cut in when the CISPR indicating mode {see section 2.3.4)
is selected. In this frequency range, radio interference power
measurements (with use of the MDS21 absorbing clamp) and radioc
interference field-strength measurements are made. For the latter
measurements, the Broadband Dipole (20 to 80 MHz) HUF-Z1 and the
Log-periodic Broadband Antenna (80 to 1300 MHz) HL 023 Al are
available. The antenna factors are taken into account in the
direct indication of the field strength with special Ffunction 83.

The measuring time is selectable between 0.005 and 100 s. The
standard measuring time is 1 s. The reason for the relatively
long measuring time of 1 s is the time constants required by
CISPR, viz. the discharge time-constant and the time constant of
the filter provided for the simulation of the meter response. The
ESVP, however, relieves the user of the chore of observing the
maximum pointer deflection., It determines the maximum analog vol-
tage during the measuring period and reads out this value as the
test result,

- If slowly varying components are dominant in the interference si-
~gnal, the variation of the weighted analog voltage can be watched
- on the analog indication. Autoranging takes a little longer 1in
- the CISPR indicating mode. Nevertheless, autoranging 1s the only
. reliable method for measuring interference spectra over a wide

dynamic range with automatic frequency scanning. Low-noise mode
measurements can generally be carried out without overloading the
ESVE. .Only in the frequency range > 300 MHz with pulse repetition
rates of less than 5 Hz should the,K LOW DIST. mode be selected for
the measurement of pulse interference. .In special cases 1t 1is
- possible to check with the use of the LIN. TEST function whether
an overloading of the RF input exists. For CISPR with LIN. TEST,
a 4-dB RF attenuator is switched out and in and difference in the
levels for these settings in dB is indicated next to the result
in dBuvV. In the measurement of true broadband interference with a
low pulse repetition rate, preamplification should not be
switched in.




The measurement of radio interference power requires a shifting
of the MDS absorbing clamp along the power cable and the measure-

ment of the radio interference field strength, a height variation
- 0of the test antenna. For the effective use of the automatic run,
the following procedure is recommended:

1. Recording of the interference spectrum in basic setting (MDS
clamp near the test item and antenna at maximum height}.

2. Determination of the frequency of the maximum interference
level, taking into account the limit value variation.

3. Determination of the setting of the MDS clamp or the antenna
giving the interference maximum (approach to or exceeding the
limit value).

4. Check of the 1nterference spectrum with this setting of the
transducer. .

For computer-controlled interference measurements, the following
" combination of automatic and manual measurement is useful: Steps
1 and 2 automatically, followed by presetting of the ESVP to the
spectrum maximum and switchover to manual control with SRQ by
pressing the TALK key. Step 3 manually; after determining the in-
terference maximum pressing the TALK key so that the interference
spectrum is recorded automatically for this new setting.

For optimizing and checking the test setup for the interference
field-strength (recording of the test-setup factor), the fol-
lowing procedure with the ESVP and two broadband antennas is re-
commended:

In field-strength maasurements near the ground, in addition to
the directly received wave {path D of Fig. 2-23), a reflected
wave (path Dy) also in general arrives at the receiving point E
({hg, ha: height of transmitter and receiver antennas above
ground; d: distance from transmitter antenna S):

Y 2 I

d

Fig. 2—~23 The reflected wave influences particularly strongly
the gain, radiation pattern and interference field-
strength measurements.
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Direct field-strength component:

Eqir Pg D
~ = 134.,8 + 10 * log — + 10 » log Gg - 20 + log —
dBuv/m W m
where
Pg transmitter power,

Gg = gain, referred to an isotropic radiator.

The total field strength is

Eges = Bair L1 + |x| o~ (¥ +a21/00) ]

where
|x} € 1, and is proportional to the ratio of the path lengths
D/Dy, and furthermore dependent on the radiation

patterns of the transmitter and receliver antennas and
the ground reflection.

¥ is the phase change at reflection and "4 = Dy /= D.

Furthermor ék and ¥ are functions of the polarization
and angle of incidence A¥ . For small values of A%,

Eges = 2 Edl}f « gin2w {hS o he/ko * d)-

Of particular interest are the two extreme cases
hghe/Asd = 1/4 and 1/2,

because for these Egeg = 2 + Egir and. 0 vrespectively.

Near the extinction point, small changes in frequency, antenna
height and polarization produce large relative changes in the

measured field strength,.

354.3000.52 2.103 E-3



HL 623 A9

i

I

i

T i
HL 023 A1 '

h
8

Receiver . }

input Generator

he cuiput i
|

i

® 48 |

Fig, 2-24 Test configuration for determining the test setup
factors for absolute field-strength measurements and
finding a favourable test setup

The ESVP delivers -17 d@Bm into 30 9 exactly at the receiver
frequency. With the HL 023 Aal1,{(10.log Gg = 6.5 dB) as
transmitter antenna and with 4 = 30 m, a field strength of

65 dBuV/m is produced at the receiving point. The measurement
range of the ESVP begins (depending on the frequency) at -7.5 to
13 dBuV/m. :

The far~field condition d > 4.i5 is satisfied at this distance.




Use of average—-value indication of the ESVP for radio
interference measurements

The suitability of average-value indication of test receivers for
pulse noise measurements is determined according to VDE 0876 Part
3. As can be obtained from Figs. 2-24.1 and 2-24.2, the average-
value indication of the ESVP is suitable for all indicating ran-
ges.

4 -" Receiver frequency: 20 MHz
R EEEEY YOI H bandwidth: 120 k!iz"
T indication R RN T Mt i AR e
H RS B
o peak value =)
T4
&0
= theor. a'v}z‘r'age value !
50 i - :
' - - Qparating range 40 48 —-—0perating range 20 d8
w012 RF attenuation 10 8 IF attenuation L0 o8
: ¥ attenvation 20 <B
@ RF gattenuation 30 dB
ki) ' ---Gperaﬁng range 9 4B @RF attenuation 20 48
% RF attenuation 10 ¢8 (W) RF attenuation 5¢ ¢8
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i e i i |
; tepetition rate
B EiT PO O WA I <R
1 - ik ; ! . LaEsl f[&?-;
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Fig. 2-24.1 Peak- and average~value indication as a function of
the pulse repetition rate
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The limit pulse repetition rate for a valid average-value indica-
tion is about 1.6 kHz for the 40-dB and 60-dB indicating ranges
and about 1 kHz for the 20-dB indicating range. The validity of
average-value indication can be checked as follows:

If the peak-value indication of the ESVP is less than 10 dB above
full-scale deflection, the average~value indication is correct.
With average-value indication, the IF attenuation must always be
set to the highest possible value (40 dB).

The latest CISPR publications (CISPR 22, CISPR 14) specify limit
values both for guasi-peak as well as for average-value indica-
tion. Since the quasi-peak limit values exceed the average-value
limit values by roughly 10 to 13 dB, the pulse-weighting curves
{(Fig. 2-24.2) permit to determine the overload reserve required
for the average-value indication range to be used. It is 14 dB
and is required for correct measurement of pulse noise with a
pulse repetition rate of approx. 25 kHz with average-value indi-
cation. ‘
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Fig. 2-24.2 Weighting curves for the frequency range
30 to 1000 MHz
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The overlocad reserve of the average-valus indication of the ESVP
is approx. 10 dB at full-~scale deflection. PFor this reason, the
usable indicating range of the analog meter is

35 to 57 4B for 60-dB operating range
15 to 37 dB for 40-dB operating range
0 to 17 4B for 20-dB operating range

Thus, the procedure for using average-value indication to CISPR
is for manual mesasurements as follows:

- Set high IF attenuation (30 or 40 ds).

-~ Set RF attenuation manually. _

- Set indicating mode 37 to MW AV. :

~ Read off the indication on 12, taking into account the analog
meter reading as specified in the above table.

For automatic measurements, the £following procedure is recommen-~
ded:

- Measure the RFI spectrum using the peak-value indication.

-~ Measure RFI again, using the quasi-peak indication (CISPR), at
thoge points where the quasi-peak limit wvalue has been exceed-
ed.

- Measure RFI again, using the average-value indication, at those
points where the avevage-~value limit has been exceeded.

The following settings are required for automatic measurements:

IF attenuation: 40 dB

Indicating mode: MW AV

Operating range: 20 4B .

Set RF attenuation so that the pcak value measured oefore remains
below full-scale deflection [agp = 10xINT(PK/10)-40]. If the
level of the input signal falls below the operating range in the
subsequent measurement (third letter of measured-value string =
U), the RF attenuation or - if the RF attenuation is already 0 dB
- the IF attenuation can be reduced by 10 dB.
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2.4.2.2 Interference Measurements according to MIL-STD
and VG Standards

For the measurement of broadband interference, the MIL indicating
mode must be used, since the interference level values are in
this mode automatically indicated as pulse spectral density
referred to a pulse bandwidth of 1 MHz. The dynamic range of the
measurement is thereby larger, the larger the IF bandwidth is. To
avoid overloading the RF input with broadband interference
pulses, the LOW DIST. setting should be selected and, for.highest
measurement rates, the 60~-dB operating range. Preamplification
can also be used in measuring broadband interference, so long as
the input level without RF attenuation does not exceed about

60 dBuV/MHz. 60 dBuV/MHz is the 1~dB compression point of the
preamplifier for pulses with an approximately level spectrum up
to 1 GHz.

Narrowband interference is generally measured in the peak indi-
cating mode. A valuable help in distinguishing broadband from
narrowband interference is the comparison of average and peak va-
lues (see Fig. 2-53). In the case of a keyed carrier, only the
shift of the receiver frequency an amount equal to the IF band-
width provides a clear indication of the bandwidth of an inter-
fering signal.

A speeding up of automatic measurements with the bus controller
is achievable with automatic frequency scanning with a setting of
the minimum level (threshold) barely (e.g. 10 dB) under the limit
value so that data has to be transferred to the controller only
when this threshold is exceeded, In order that receiver noise and
detection threshold for interfering signals remain at an approxi-
mately constant separation, special function 93 must be switched
in, particularly for measurements of interference radiation.

Interference measurements to the MIL-STD and VG standards are al-
most always made in conjunction with the 9~-kHz to 30-MHz test re-
ceiver ESH3. Interference radiation measurements reguire three
different antenna types:

> Rod antenna for 0.014 to 25 MH=z
+ Double cone antenna for 25 to 200 MH=z
+ Conical-logarithmic spiral antenna for 200 to 1000 MHz.

Because of the small separation from the test item (1 m), the an-
tennas cannot be set up together. For this reason, the inter-
ference radiation measurements must be made in accordance with
the range., {The test antennas must always stand on the side with
the maximum interference radiation of the test item.) On the
other hand, the RF current probes have practically no effect on
each other in the measurement of interference currents on power
supply and signal lines. For this reason, RF current probe
ESH2~Z21 may be connected to ESH3 and VHF current probe ESV-~Z1
with the ESVP and both receivers operated with automatic freguen-
cy scanning. In some specifications, interference currents must
be measured up to 200 MH=z.




Fig. 2-~25 shows the test setup and Fig. 2-26 the flow diagram of
a controller program with service routine for accepting and pro-
cessing the measured values.
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Fig. 2-25 Setup for measuring interference current
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Fig. 2-26 Flow diagram of controller program and service routine
for accepting and processing measured values



2,4.3 Measurement of TV Signals and Monitoring of
CATV Systems

2.4.3.1 Measurement of RMS Value of Vision Carrier at the
Sync Peak of TV Signals with Negative Modulation

IF bandwidth 1 MHz

Peak-value indicating mode

Setting LOW NOISE (see section 2.4.1)
Audio monitoring with A3 1
Measuring time » 50 ms

For analog recording of the carrier levels at output 57, measure
either the vision carrier with the shortest possible measuring
time (5 ms) and peak-value indication or the sound carrier with
average-value indication. ’

2.4.3.2 Measurement of Sound Carrier

IF bandwidth 120 kHz
Average-value indication
Measuring time immaterial
audio monitoring with F3 _I 1

2.4.3.3 Measurement of TV Signals with Positive Hodulation

For the measurement, a white pulse of 40-ps duration is in gene-
ral satisfactory. To avoid ringing of the white pulse at the out-
put of the IF filter, the IF bandwidth should be made as large as
possible (1 MHz}.

Peak-value indicating mode (highest possible S/N ratio)

Measuring time » 50 ms
Audio monitoring with A3 _[ 1

2.4.3.4 S/N Ratio in CATV Systems

For this, the system noise must be determined: the measurement of
the noise level Ny is made with the ESVP in a frequency range
near the carrier which is free of modulation and intermodulation

products with a bandwidth of, for example, 120 kHz, and average-
value indication. The system bandwidth Bg is 4 MHz or 5 MHz,

depending on the system.
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The system noise Ng is obtained from the measured noise level
g by the addition of the bandwidth factor

k' = 10.log(Bg/B3ge) dB.

For Bg = 5 MHz and B3gmp = 115 kHz (with Byp = 120 kHz):
k' = 16.4 dB.

The noise level Ng is then: Ng/dBuV = Ng/dBMV + k'/dB.
With a carrier level Sp, the 8/N ratio is Sp - Ng.

Example: Sp=68 dBuV, Ng=8 dBWV, Byp=120 kHz, Bg=5 MHz:
(S - Ng)/dB = 68 - 8 ~ 16.4 = 43.6 dB.

2.4.3.5 Hum Modulation in CATV Systems

a) Measurement of the hum on an unmodulated pilot carrier:
with the highest possible S/N ratio with the modulation depth
measurement (8F21)
or ‘

at AM output 53 with an oscilloscope. (The ratio of the hum

amplitude Vgrss/2 to the mean value of DC voltage 1is the

hum meodulation depth.)

b) - Measurement of the hum on the vision sync pulses, by deter-
mining the ratio of the vision carrier at the sync peak to
the hum voltage Vprsgg/2.

for this, the AM output of the ESVP cannot be used, particu-
larly with the system in operation, because the height of the
vision sync pulse is influenced by the vision content via the
AGC.

Instead of this, the rectified output voltage of the test de-
tector can be brought out to connector 339 as described in
section 2.3.18.

Measurement procedure:

Set the ESVP for optimum S/N ratio. Calibrate the oscillo-
scope display with the sync pulses {up to the black shoul-
der). Adjust sync pulse, for example, to the £full picture
height. Then increase the sensitivity of the oscilloscope by
a factor of 10 and measure the now visible hum voltage (peak
to peak).




Example:

Height of video sync<pulse 8 cm
Beight of hum voltage Vgygas/2

(after 10 x magnification) 4 com
Ratio 26 dB

When the correction factor is considered (ratio of wvision
sync pulse to carrier amplitude), a value of 37.3 dB is ob-
tained according to the German TV standard.

Correction factor for
German Standard: 20-10g{100/27.3)
American Standard: 20-1og{(100/25)

11.3 dB
12 &B

-

2.4.3.6 Measurement of Crossmodulation on Pilot Carrier

Since hum modulation is nothing else than crossmodulation, the
procedure a) of section 2.4.3.5 can also be used here.

2.4.3.7 Intermodulation Measurements in CATV Systems

a)} Same as the measurement of the RMS value of the vision car-
rier according to section 2.4.3.1 within free channels, or

b} for accurate measurements by feeding test signals into neigh-
bouring channels with exact frequency and level settings cor-
responding to the frequency and level of vision,. sound and
colour subcarriers normally occupying these channels. The ad-
ditional utilization of an IF spectrum analyzer facilitates
the finding of the intermodulation products (level measure-
ment with average-value indication). In all measurements of
system linearity, the ESVP should be set to minimize the har-
monic content of the signal. By means of the LIN.TEST (see
section 2.3.6), it can be checked if the ESVP is contributing
to the intermodulation.

2,4.3.8 Interference Radiation in CATV Systems

For reasons of cost, cable shields used in cable-TV systems do
not have a high degree of coverage., The interference radilation
must nonetheless lie below certain limit values. For measuring
the interference field strength, the broadband antennas with masct
and tripod of the HUF system can be used. Field strength indi-
cation with use of special function 83.
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2.4.3.9 HMeasurements of Intermodulation and Crossmodulation
on TV Transmitters

As for all linearity measurements, the ESVP is to be operated in
the LOW DIST setting and the 20-dB operating range. Narrowest
possible IF bandwidth, setting according to modulation.

2.4.4 Use of ESVP in Radiomonitoring

In the framework of radiomonitoring and spectrum management, test
receivers are used in the routine checking of a series of para-
meters. The applications of the ESVP are as follows:

+ The limiting of undesired radiation £from electrical devices
and installations as well as from sound and television broad-
casting receivers and industrial, scientific and medical
eqiipment.

This activity falls in the field of civil interference measu-
rements (see section 2.4.2.1).

+ Rapid field~strength measurements by radiomonitoring units.
The highly effective calibration process of the ESVP and the
accuracy of its internal references and attenuators assure the
basic accuracy of the instrument without the need for constant
recalibration at every new f£requency setting (see section
2.3.7).

The accurvacy of the field strength measurements thus are de-
termined to a large extent by .the accuracy of the antenna con-
version factors used. For the R§S test antenna Broadband Di-
pole HUF-21 (20 to 80 MHz) and the Log-periodic Breoadband An-
tenna HL 023 A1 (80 to 1300 MHz), the antenna factors are spe-
cified and held to an accuracy of %1 4B, so that the overall
measurement error does not exceed %2 dB (see special functions
83, 84, 85).

+ Remote frequency measurements by radiomonitoring units. The
ESVP can be equipped with the option "High-precision Re-
farence" (frequency error approx. 107°/day), or driven by an
external precision reference. With such a reference and the
built-in IF counter, remote frequency measurements for monito-
ring the frequency tolerances of transmitters are possible to
an accuracy which depends only on that of the reference (see
special functions 31 to 34, 36 to 39).

+ Measurement of frequency-band occupancy with the radiomonito-
ring recorder 2%5G3 (see section 2.3.20) or with the help of a
bus controller (e.g., the PUC).




-

A

Measurement of field-strength variations as a function of time
with a YT recorder at output 57 or 61 or with a bus control-
ler. o "“

Measurements for determining with the bus controller the sta-
tistics of the frequency variations - median and decile va-
lues.

Measurement of field-strength variations along a path (e.g. a
railway line).

Measurements in a helicopter or aircraft for determining the
directivity diagrams of transmitter antennas with a bus con-
troller.

Measurement of modulation depth and frequency deviation (8F21,
SF41).

Measurement of RF noise and noise of industrial origin.

Measurement of spurious and harmonics radiation from transmit-
ters.

Measurement of radiation due to switching transients in mobile
radio transmitters and radiotelephone equipment {see section
2.3.18). :

Measurement of short—-term signals by means of an internal or
external triggering facility (level, €£reqgquency, modulation,
see SFP3 and SF04).

The following feature of the ESVP should be noted: In automa-
tic freguency scanning, the Display time serves for making
audible all signals that exceed the threshold value.

AaAnn =n 1 119 oA




2.4.5 Use of ESVP in Laboratories and Test Departments

‘he use of test receivers as general measuring instruments has
decreased in favour of spectrum analyzers. However, a number of
special characteristics assure their continued use:

> Because of their calibration with tracking generators, the mea-
surement accuracy of test receivers is greater than that of
spectrum analyzers.

* The noise figure is lower than that of analyzers (typically
8 dB with and 15 dB without preamplifier; for spectrum
analyzers 25 to 30 4B). :

* High overload capacity; this and the low noise figure result in
a high dynamic measurement range,

Tracking preselection, and thus suited for measuring broadband
signals and harmonics.

* Tracking generator for two-port measurements of all types.
> Storage of reference curves with SF84 and 85.

* Smaller shape factor of IF filter (typically Bggn/Bgodn
<2 for test receivers and <10 for analyzers).

These characteristics make the instrument particularly suitable
for a number of special applications.

4.5.1 Two-port Measurements between Generator Qutput
and RF Input

a) Gain to 47 dB
Attenuation to 110 dB
Particularly suited for measurements on crystal filters and
filters with greatly differing attenuation values.

L) Reflection coefficient measurement (return loss measurement):
With use of a VSWR bridge {e.g. SWOB4-7), return loss values
up to 40 dB can be measured. Because of its selective measu-
rement, the ESVP is particularly suited for VSWR measurements
on antennas in the open where the low measurement level]

(10 mW) at the measurement input is an advantage. With ad-
ditional attenuation elements between cutput 48 and the VSWR
bridge, the level can be reduced still further, if required.




c)

a}

A

Measurement of gain and radiation patterns of antennas:

Here also the selective measurement with tracking generator
is superior to broadband measurements because of possible in-
terference in the latter case from external emission sources
(broadcasting stations, etc.).:

By calibrating the test setup and storing the calibration
curve as function of £frequency (SF84, 85}, gain measurements
are simplified to the extent that the gain of a test item can
be directly indicated.

Screening attenuation of cable shields and housings:
The screening characteristic of a cable shield is expressed
by the coupling resistance Ryx which can .be calculated from

‘the screening attenuation factor ag with the formula

ag

T30
Rk = 5010

The factor ag can be measured 1in accordance with DIN 47250
Part 4, IEC Publication 96-1 and VG 95373 Part 41 with use of
a test tube into which an approximately 1-m length of the
cable is soldered, as sketched in Fig. 2-27.

With a fast setup consisting of Signal Generator SMS, a test
tube and Test Receiver ESH2, ESH3 or ESVP, screening attenua-
tion wvalues ag of up to 150 4B can be measured. The BSMS
generator can be dispensed with by using the generator output
of the test receiver but in this case the measurement range
for ag is limited to 110 4B.

Measurement range with measuring tube:

SMS + ESH2 or ESH3 (0.1 to 30 MHz) ag = 0 to 150 dB
ESH2 or ESH3 {0.009 to 30 MHz) ag = 0 to 110 4B
SMS + ESVP {20 to 300 MHz) ag = 0 to 150 4B
ESVP (20 to 300 MHz) ag = 0 to 110 4B
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Fig. 2-27 Setup with test tube

What is required in many cases is a rough but quick estimate of
the value of ag, a comparison of two cable shields or measu-
rement of the RF shielding of a plug and socket c¢onnection
against strong interference signals. For such cases, the test

" tube setup- may be too elaborate. Since in EMI engineering a
screened room with coaxial RF lead-throughs is generally avail-
able, the test tube can be dispensed with and the measurement
made with an open setup.

In this case, a 1-m length of the cable 1s mounted on a test
plate mounted on insulating supports (e.g. of foam plastic).

A shorter cable length must be used for measurements above

100 MHz. The generator output level and terminating impedance
(50 9) determine the current in the inner conductor. The cur-
rent coupled out through the shield is measured with an RF cur-
rent probe mounted over the outer conductor {probe ESH2-Z1 for
0.009 to 30 MHz and ESV-Z1 for 20 to 300 MHz). The value of the
screening attenuation factor as is obtained from the level dif-
ference of the currents. Automatic control of the measurement
run and graphic representation of the result is possible with
the Process Controller PUC.

Measurement ranges with the open test setup:

SMS + ESH3 + PUC + ESH2~Z1 (0.1 to 30 MHz) ag = 0 to 116 4B
ESH2 or ESH3 + ESH2-21 {0.009 to 30 MHz) ag = 0 to 76 dB
SMS + ESVP + PUC + ESV-21 {20 to 300 MHz) ag = 0 to 120 dB
ESVP + ESV-Z1 (20 to 300 MHz} ag = ¢ to 94 4B
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Fig. 2-28 Open test setup

e) Measurement of crosstalk attenuation of adjacent lines,
check of effectiveness of shielding.

Frequency
11%”{2 100kHZ 1MH2 T0MH? SDM};E i
% D= l : 250
W
£ L O 7.50%
£.20 ;‘ o ; ; LJ@) 2 5"2
- Al el =
S i M ',Mi J# | ‘:
£.30 vt 4 —_ 5L B
z I i .
- + . ~
H 40 vile. i \ “
£.50 LI : \ - 0755
-60 | i | i| ,0250
10kH2 1 00kHZ 1847 10M42 S0MHz
Frequency

Fig. 2-29 1Insertion loss of a 0.1-uF ceramic capacitor in a 50-2
system

Curve 1 with 25-mm connecting leads, curve 2 with 3-mm
leads, recorded with an ESH3 over its fregquency range.
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Fig. 2-30 Measurement of crosstalk between two adjacent
10-cnm-long conductors of a printed circuit,

The upper curve is for a separation of 2.5 mm.

The lower curves are for a greater separation and with
shielding strip. Recorded with an ESH3 over its fre-
guency range.

2.4.5.2 Measurement of Harmonics

Thanks to its high K2 intercept point (see data sheet), the ESVP
is ideally suited for measuring oscillator and transmitter har-
monics. A frequency step size equal to the frequency of the fun-
damental is chosen for automatic frequency scanning. Low-distor-
tion measurement (LOW DIST.) (possibly with LIN. TEST). Indicat-
ing mode: AV., 20-dB operating range for highest possible RF ‘at-
tenuation, IF bandwidth to suit the stability of the fundamental.

With the attenuator frequently cut in and out, the ESVP detects
an overload condition (OVERLOADED LED 7 1lights). The linearity
test (LIN TEST) will then indicate non-Iinearity. For the great-
est possible harmonic rejection, connect an external attenuator
in series and measure the harmonic directly above the noise.

2.4.5.3 Measurement of Spurious Signals and Sideband Noise

For these measurements also, the settings LOW DIST., 20-dB opera-
ting range and average-value indication should be selected.




2.4.5.4 Linearity Measurements on Amplifiers and Tuners
{Compression, Intermodulation, Crossmodulation)

The excellent linearity of the ESVP makes it also particularly
suitable for linearity measurements on active components. The
measurements must, however, be carried out with the aid of signal
generators that

+ supply sufficiently high levels with low sideband noise,
+ allow adequate fine variation of the output level, and

+ feature a remote-control interface in accordance with
IEC~625.1 (IEEE 488) for automatic measurements.

Furthermore, more than one signal freguency is generally required
(intermodulation, crossmodulation, desensitisation). The built-in
linearity~test facilities (LIN, TEST) of the ESVP prevent vir-
tually any measuring errors due to non-linearity. The automatic
linearity test can also be triggered and evaluated by the compu-
ter.

Best setting: AUTO LOW DIST
Operating range 20 dB
Indicating mode AV
IF bandwidth minimum

Since several devices are always involved in a linearity measure-
ment, automatic measurements are only possible with the aid of a
computer.

+ Measurement of compression:
The test item input level is increased until 1-dB compression
is obtained.

+ Measurement of intermodulation (e.g. 3rd. order IM product):
The level of the signals from two signal generators at the
test item input is increased until an intermodulation product
can be measured with the ESVP.

+ Measurement of crossmodulation:
The level of a 30% amplitude-modulated signal generator is in-
creased until an AM of 3% can be measured on a second signal
generator with an unmodulated carrier.

For all linearity measurements, the minimum IF attenuation and
the maximum RF attenuation should be set on the ESVP. In some
cases, direct computer setting of the RF and the IF attenuation
may prove still more effective even for automatic measurements
than autoranging with low-distortion measurement, as it is then
possible to adjust the indicated voltage closer to the nolse in-
dication, thus minimizing the level at the 1st mixer.




2.4.5.5 Measurement of Noise Pigure of Amplifiers and Tuners

With the use of a noise generator and posszbly an attenuator set,
the noise figure of amplifiers and tumers with IF outputs in the
range of the ESVP can be measured.

Measurement setup without attenuator set:

Noise generator Test item ESVP

Increase the ESVP noise indication with the noise generator by
3 dB: The noise generator then reads out the noise figure.

Measurement setup with attenuator set:

Noise generator Test item Attenuator set }__1 ESVPAJ

Increase the attenuation of the attenuator set by 3 dB:
Then increase the n01se—generator output level until the previous
ESVP nolse indication is reached.

The noise generator then reads out the noise figqure.

2.4.6 Recording of Signals

All the following considerations are based on recording without
an external computer. Information on data recording is also con-
tained in sections 2.3.17, 2.3.18 and 2.3.20. .

2.4.6.1 Signal Level as Function of the Frequency

This can be done in two ways:

a) Driving an XY recorder via output 61 in an automatic freguen-
Ccy scan.

This method is fully described in section 2.3.20. The follo-
wing settings are most suitable for this method:

* line spectrum (special function 71), if average- or peak-
value indication is selected and the stepsize of the scan
is larger than one-~nalf the IF bandwidth.

> polygonal curve (special function 70), if
average~ or peak-value indication 1is selected and tne
stepsize of the scan is less than or equal to one-half
the IF bandwidth.
~ CISPR or MIL indication is selected without influencs

of the step-size.
- the two-port operating mode is selected.
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b) Driving a printer via output 60
Freguencies and corresponding level values are always printed
out together. Other measured values can be printed out by use
of the special functions. Values lying below the MIN LEVEL
are not printed out.

The recorder and printer can be driven in parallel.

2.4.6.2 Prequency-band Occupancy as Function of the Time

In addition to computer control, the driving of up to five radio-
monitoring recorders Z5G3 as described in section 2.3.20 is pos-
sible. The recording threshold is determined by the MIN, LEVEL
entered.

-

2.4.6.3 Signal Level and Frequency Offset as a Function of Time

The signal level as a functlon of time can be recorded in three
different ways:

a) Use of the outputs CISPR 56 for CISPR recording and AV/PEAK
57 for average-value and peak-value recording on a YT recor-
der. Measurements with the MIL indicating mode can also be
made at this output,

In contrast to the XY RECORDER output 61, these outputs offer
the advantage that the output voltage follows the input vol-
tage without any delay {(to be exact, ;only with average-value
indication, since the peak~value hold time is always egual to
the measuring time). On the other hand, these outputs have
the drawback in contrast to 61 that fluctuations that requzre
autoranging are not correctly recorded. Automatic scanning is
not necessary in this case.

b) Use of the output 61 for all level recordings on ¥T recor-
ders. The ¥ output voltage changes in case of SF64 with each
new data output on the display 12. To assure that rapid
changes are correctly recorded, the measuring time should be
set with key 39 to the lowest possible value. A waiting time
that would permit in every case a full settllng of the YT-re-
corder on the end-value of the Y-voltage is not provided for,
since this would result even with short measuring times in a
step-shaped recording. However, to trigger such a recording
process, a pseudo-automatic fregquency-scanning with £fgpary

= fgpop 1s required. To stop this pseudo-automatic freguen-
cy scanning process, the STOP key must be pressed twice.
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c)

Data output to a printer in the Talk Only mode. Simultaneocus-
ly with each output on the display 12, the data is output to
the printer. This method produces Iless easy-to~grasp results
than graphic methods, but it offers the advantage of statis-
tical data evaluation if no desktop computer is used for con-
trol. The output to the printer is also triggered by automa-
tic freguency scanning with fgpagpr = fsTop. The start of
this pseudo-frequency scanning process initiates continuous
printer output.

Recording methods b) and c) are also possible simultanecusly.

For recording the frequency offset as a function of time, the
following methods are possible:

s

Use of output 55 for output to an XY recorder without automa-
tic scanning.

Talk Only output of the measured data in automatic scanning
operation with fgpary = fgpop (31).
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Maintenance

Required Measuring Equipment and Accessories

Type of instrument
Required characteristics
Recommended R&S instr.

Type

Identifi--
cation No.

Application
see section

Multimeter, 20 V, 2 A,

Accuracy better than 1%.

Digital Multimeter

UDL4

346.7800.,02

[N 7 3y ¥ Y )
£ 8 e -s
[JS I SIS ]
« x s »
vk mud —b —r
rinun i
e 2 s
~3Oh LN s

Generator, 20 to 1300 MHz,
level (0 dBm, low sideband
noise, harmonics suppres-
sion > 35 4B, with modu-
lation ‘ ‘ ‘

Signal Generator,
0.05 to 1360 MHz

SMPC

300.,1000.52
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Power meter, 50 2,
Accuracy < 0.1 dB,
Frequency range
20 to 1300 MHz

[FE VN
s s
N Mo
Y
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P
e —

Calibrating attenuator
50 @, 0 to 110 dB,
Accuracy < 0.3 dB

Programmable attenuator

pDpve

214.8017.55

Pulse generator with pulse
according to CISPR, 50 @7,
adjustable pulse repetition
freq., e.g. Schwarzbeck
MeBelektronik: VHF-UHF
Calibrating Pulse Gene-
rator CISPR 2/4 IGU

SRR |

IRA

nnn ]\ 3.




Item

o Type of instrument
Required characteristics
® Recommended R&S instr.

Type

Identifi-
cation No.

Application
see section

0 Oscilloscope, 10 MHz,
Single~channel, 10 mV/cm

® Oscilloscope

BOL

374,2000.02

3.2.15.3

o Impedance meter,
20 to 1300 MHz,

50 @,

® Vector Analyzer
with Tuner

0 to 100%

PV
PV
-E2

291.4012.,92
292.0010.02

¢ Selective microvoltmeter
50 @, 600 to 1350 MHz,
e.qg. Takeda Riken TR4172

Tuv

3.2.8

¢ Lowpass filter 50 @,
Attenuation of
2nd harmonic > 60 dB

(UV I VE L PP
PR

BN
« e s
[N )
i B —

10

o Po#er divider 50 Q
Decouprling > 25 4B,
20 to 1300 MH=z

. .
. -

-3
L b

WS JEVE ]

11

o Broadband dipole antenna
20 to 80 MH=z

® Log-periodic Antenna
80 to 1300 MHz, .
{(Normal field 10 V/m)

HLO~-
2321

577.8017.02

3.2.14

12

o Power amplifier, 10 W,
50 ¢, 20 to 1300 MHz

3.2.14

13

¢ Frequency counter
Sensitivity < 10 mv

3.2.1.4

354.3000.52
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3.2 Check of Nominal Characteristics

Before undertaking a check of the nominal characteristics, .
functional check of the test receiver is made according to
The purpose of this is to avoid testing a not

section 2.2.4.

fully functional instrument.

3.2.1

Check of Level-measurement Accuracy

The accuracy of the level measurement in the ESVP 1s determined

by the accuracy of

the

+ Calibration generator
+ Internal calibration attenuators

+ A/D converters
The resulting,
is ¢ 1 48B.

In the tests,
value

23.2.1.1

Check of Level Indication

permissible total error in the average-value
indication for an unmodulated sinewave signal (8/N »

the measuring time should be set t¢ the standard
(0.1 sec or 1 sec for CISPR) unless otherwise specified.

in 20-dB Operating Range

16 dB)

a) Average wvalue

ESVP settings:

Measure a sinewa
range 20 MHz to
meter).

Nominal indicati

Indicating mode
IF attenuation
RPF attenuation
IF bandwidth

Calibrate ESVP

ve signal of 98
1300 MHz (level

On LR NN I R N B A

Permissible error in

level indication

b} Peak wvalue

ESVP settings:

354,3000.52

L - % 8 2 2 8

Indicating mode
IF attenuation
RF attenuation
IF bandwidth

Calibrate ESVP

3.

... AV

... 46 4B
... 50 dB
... 120 kHz

dBuV 0.1 dB in the freguency

check with thermal power

... 98.0 dBuv
... € 0.6 48

.o« PEAK

... 40 4B

... 40 4B

.. 1 MHz (mod. 52, 56)
200 kHz (mod. 53)

3
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c)

a}

Apply a pulse level of 88 dBuV/MHz with a pulse frequency of
160 Hz to the RF input of the ESVP, This corresponds in the
Schwarzbeck CISPR 2/4 Standard Pulse Generator to a setting of
58 4B (Note: This pulse generator has a frequency response
usable to 1000 MHz).

Nominal indication .......i.c00... 88.0 dBuV (mod., 52, 56)
75.0 dBuV (mod. 53)

Parmissible error in .
level indication ....ierriiceannceen < 2 dB

Spectral pulse density:
ESVP settings: 1Indicating mode ... MIL
{(other settings as

in 3.2.1.1 b}

Nominal indication ......... sessss 88.0 8BuV/MHZ

Permissible error in

level indication ...ivieevenieeanes & 2 dB

Check of indication response and analog level indication:
ESVP settings: (same as in 3.2.1.1 a)

Test setup:

G~ ¥ o EsvP

From full deflection of the analog indication, reduce the
level 20 dB in 1-dB steps by switching the external

.calibration attenuator.

Check the LEDs of the analog level indication from maximum to
minimum (left end of scale).

Check of indications:
Permissible indication error ..... € 0.2 dB

3.2.1.2 Check of Level Indication in 40/60-dB Operating Range

a) Average value:

ESVP settings:

Indicating mode ...
IF attenuation ....
RF attenuation ....
IF bandwidth ......
Calibrate ESVP

AV

40 dB
30/10 dB
120 kHz

Measure a sinewave signal of 88 dBuV *0.1 dB in the frequency
range 20 to 1300 MHz,

Nominal indication ............ ..+ 98.0 4BuvV
Permissible ervor in

level indication ....ivieveecesenesas < 1.5 4B
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b) Peak value:

ESVP settings: Indicating mode ... PEAK
IF attenuation .... 40 dB
RF attenuation .... 20 dB _
I® bandwidth ...... 1 MHz (mod. 52 and 58)
200 kHz {mod. 53)

Apply a pulse level of 88 dRyV/MHz with pulse frequency of
100 Hz to the RF input of the ESVP, This corresponds to a
setting of 58 dB of the Schwarzbeck CISPR 2/4 Standard Pulse
Generator.

Nominal indication .....eeevee. et e 8§8.0 4BuV (mod. 52,
and 56)
75,0 4ABpV (mod. 53)
Permissible error in level indication ... < 2 4B

¢} Spectral pulse density:

ESVP settings: Indicating mode ... MIL
{other settings as
in 3.2.1.2 b)

Nominal indication .....cvivencecen 88.0 dBuv/MHz
Permissible error in
lavel indication ....ceiviaesnsees < 2 8B

d) Check of indications and of analog level indications:
ESVP settings: Operating range .. 40/60 4B
(other settings as

in 3.2.1.2 a)

From full deflection of the analog indication, reduce the
level by 40/60 dB in 2-dB steps by switching the calibration
attenuator.

Check the lights of the analog level indication from maximum
to minimum {(left end of scale),.

Check of indications:

Parmissible indication error ..... < 1 48

o]
|
en
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3.2.1.3 Check of Level Indication in Indicating Mode CISPR

ESVP settings: Indicating mode ...... CISPR
Attenuation e & 0K P E OB N AUTO' LOW NOISE

Connect to the RF input of the ESVP a standard-pulse generator
that furnishes a standard CISPR pulse with an EMF or 0.044 unVp

{(Zout = 50 %) with a pulse repetition freguency of 100 Hz.

Nomina}- indication l.l...‘....‘..t...’- 60'0 dBuV
Permissible error in indication ...... & 1 @B

-When the pulse frequency is changed in accordance with Fig. 4-4,

the ESVP indication must remain within the tolerance limits spe-
cified there.

3.2.1.4 Check of Generator Qutput

a) In the TWO PORT operating mode:
ESVP settings: Operating mode ... TWO PORT

Connect a thermal power meter to the generator output 48 of
the ESVP.

Nominal indication .ssssesscscssses =17 4Bm

Permissible deviation ....c¢e0s0... € 0.3 dB
{independent of the receiver fregquency set)

b) In the REM, FREQ. operating mode:
ESVP settings: Operating mode ... REM. FREQ.

Connect a counter with a sensitivity of <10 mV to the genera-
tor output.

Insert a signal of known frequency into the RF input of the
ESVP. When the ESVP is detuned within the 3-d4B limit frequen-
cies of the IP bandpass, the frequency indication on the
counter must not change.

354.3000.52 3.6 E~3




3.2.1.5 Check of Attenuator

ESVP settings: 1Indicating mode ...... AV
Operating range ...... 20 dB
RF attenuation ....... 30 4B
IF attenuation ....... 20 dB

IF bandwidth ......... 7.5 kdz (mod. 52, 53) or
10 kHz {(mod. 5&)

Types of measurements as in section 3.2.1.1 4.

Tune the signal generator with an output level of 118 dBuV to the
ESVP receiver frequency and set the external attenuator to ¢ 4B
attenuation. (Only with a level of 137 dBuV can the attenuator be
checked to 140 dB.)

Indication ...ceeeeiinnnnneas cersevces 118.0 dBpV

Increase the attenuation of the external attenuator in 10-4B
steps and reduce the ESVP RF attenuation from 90 dB correspon-
dingly and note the deviation of the level indication from nomi-

nal value.

Permissible deviabtion v.e.ereeeececones < (0.4 4B.

3.2.1.6 Check of IF Level Switch

ESVP settings: Indicating mode ...... AV
RF attenuation ....... 60 dB

IP attenuation ....... 40 4B

IF bandwidth ...eve.. . 7.5 kHz {(mod. 52, 53) or
: 10 kHz (mod., 56)

Indicating range ..... 20 4B

Test setup as in section 3.2.1.1 4.

Tune the signal generator with an output level of 118 4BuV to the
ESVP receiver frequency and set the external attenuator to 10 &B
attenuation.

Indication ¢ 6 % 4 % % *F F B S 5 A S 4 S & E B WSS a0 118.0 dBuV

Reduce the IF attenuation of the ESVP in 10~-dB steps and increase

the external attenuator setting correspondingly in 10-dB steps
and note the deviation of the indicatiocon from nominal wvalue.

Permissible deviation ....icevercecssan < 0.2 dB
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3.2.2 Check of Analog Indications

3.2.2.1 Check of Analog Level Indication

ESVP settings: Indicating mode ...... AV
) Operating range ...... 20 4B
RF attenuation ....... 60 4B
IF attenuation ....... 40 dB
IF bandwidth ......... 120 KHz
Calibrate ESVP

Test setup as in section 3.2.1.1 4.

Tune the signal generator with an output level of 118 dBuvV to the
ESVP receiver frequency.

Set external attenuator to 10 dE,
Check LEDS ..veeecsssssssnsscesssnsee. right end of scale

Set external attenuatoxr to 20 4B,
Check LEDS +vecesscnasssnsssvasesnsase Contre of scale

Set external attenuator to 30 4B,
CheCk LEDS uesssesnssssscrsnccscnsoansas lEft end of scale

Set external attenuvator to 40 4B,
Check LEDS . eseeesosansescsasssencsrsss LED "MIN" lights

Set external attenuator to (0 4B,
Check LEDS ‘O._.ODODD....QOQ‘OUCOOCIU".. LED "MAX" 1ights

3.2.2.2 Check of Analog Offset Indication

ESVP settings: (same as in section 3.2.2.1)

Test setup as in section 3.2.1.1 4.

Check OFf LEDS .ieveessonsasessesnsssass Centre of scale,
centre LED lights-

Detune the signal generator

to a frequUenCy ..isvsessccnserassansens 50 kEz

below the ESVP receiver freguency

Check LEDS +s.uieians tesvessesssssessess Dth LED right ©of centre
Detune signal generator

to a freguency ...iveeserssasssensrsas D0 kHzZ

above the ESVP receiver freguency

CheeKk LEDS veeeceasccesrsssssossssaca .. 5th LED left of centre




3.2.3 Check of Special Functions

3.2.3.1 Check of AM Modulation—-depth Measurements

ESVP settings: Special Function ..... "10"
Operating range ...... 60 dB

RFF attenuation ..... .. 20 4B
IF attenuation ....... 40 8B
IF bandwidth ....... .» 120 kHz

Calibrate ESVP

To the RF input of the ESVP ap?ly a éignal'of 108 dBuV-with an AM
modulation depth of 50% and fyoq = 1 kHz at the ESVP receiver
frequency.

a) Modulation depth m, Spec. Func, .. "21"
Nominal indication .....ccevesvees 50% m
Permissible deviation ...cceenesees 5%

b) Pos. modulation peak m+,
Spec., FUNCLIiON tuiiiericcnncscnseans 23"
Nominal indication ....vvvceerena. 50% m+
Permissible deviation s.veveseses. 5%

¢) Neg. modulation peak m~,
Spec. Function ....evsesssvesseses 25"
Nominal indication ..eeicececeeeas 50% m-
Permissible deviation .....veeeee. 5%

3.2.3.2 Check of Frequency Measurement

ESVP settings: Special Functions ..... "10", "38"
ESVP receiver frequency 1000 Miz

Insert a 78«dBuV signal of freguency 1000.0000 MHz (*100 Hz)} into
the RF input of the ESVP,

Nominal indication ..eev.eveeeeesenssas 1000.000.000 MEZz
Permissible deviation .eeeeeeacesseess < 5 kHz

3.2.3.3 Check of Frequency Offset Measurement

ESVP settings: Special Functions .... "10", "33"
ESVP receiver freguency 1000 MHz

Insert a 78~dBuV signal of frequency 1000.0100 MHz (%100 Hz} into
the RF input of the ESVP.

Nominal 1ndication eeeeeevsoosnssocsoes 10.000 kHz
Permissible deviation seeiescerssasense < ?GO Hz
{with consideration of deviation from section 3.2.3.2)




3.2.3.4

Check of Prequency Deviation

Measurement

ESVP settings:

Special Functions .... "10, 41,

45“

Attenuation .......... AUTO, LOW NOISE

Operating range ...

... 60 dB

Apply a signal to the RF input of the ESVP:

level = 118 dBuV, FM deviation as shown in table below,

and fpeoq = 1 kHz,

Iv FM Nominal Permissgible
handwidth deviation indication deviation
dev, dev+, dev-
10 kHz {(mod. 586)
12 kHz {(mod. 52, 53) 3 kHz 3 kHz +0.5 kHz
120 kHz {all mod.) 30 kHz 30 kHz 2 kHz
200 kHz (mod. 53) 50 kHz 50 kHz 6 kHz
1 MHz (mod. 52, 56) 100 kHz 100 kHz 7 XHz
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3.2.4

Check of AM Demodulation

ESVP settings:

Connect a signal genevator for supplying AM and FM modulated si-
gnals to the RF input of the ESVP,

Basic setting

+ 0¥

« B A FE S b oba

"RCLO"

AF demodulators by aurally monitoring the audio volume.

ESVP settings Signal generator Check
FMoIl. FM L FM: fhog = 1 kHz
Byp7.5 kHz  (mod. 52,53)1 Deviation = 2,8 kHz
12 kHz:] same
10 kHz {(mod. 56) volume
120 kHz (all mod.) Deviation = 40 kHz
100 kHz (mod. 56)
1 MHz (mod, 52, 53)i Deviation = 40 kHz lower
200 kHz (mod. 53) volume
A3J 1L AM: fpog = 1 kHz same
volume
a3T1 Nyl m = 0,3 and pitch
a3 JL a3 JL. AM: fpmeg = 1 kHz
BIE7'5 kHz:j(mod. 52,53) m = 0.3
12 kHgz
10 kHz (mod. 56) game
120 kHz (all mod.) volume
1 MHz (mod. 52, 56)
200 kHz (mod. 53)
100 kHz (mod. 56)
Al €e: 100 MHz, 1-kHz
unmodulated tone
AD fe: 100.001 MHz —_
99.999 MHz _Fiexnz
unmodulated tone
AF OQut: M: fhod = 1 kHz AF not
{or at most
Brp120 kHz Deviation = 40 kHz weakly)
audible

354.3000.52
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3.2.5 Check of IF Bandwidths

ESVP settings: Indication mode ...... AV
Operating range ...... 20 dB
IF attenuation ....... 40 dB
RF attenuation ....... 30 dB

Tune a signal generator connected to the RF input of the ESV? to
the ESVP receiver frequency and adjust its output to an indica~-
tion of exactly 80 dBuV. For each of the four IF bhandwidths de-
tune the generator in both directions until the level indication
drops by 3 4B or 6 dB. The IF bandwidth is the difference between
generator frequency at the upper and lowar limit points defined
by the level drop.

3.2.6 Check of Noise Indication

ESVP settings: 1Indicating mode ...... AV
Operating range ...... 20 4B
RF attenuation ....... 0 4dB.
IF bandwidth ......... 7.5 kHz {(mod. 52, 33)
10 kHz (mod. 58%)

Terminate the RF input of the ESVP with 50 Q.

Check the noise indication for the different indicating modes
against the following wvalues:

{(With mod. 56, the bandwidth factor 10 x log (9.0 kHz/7.3 kiz) =
0.8 dB is to be added to the values indicated in the indicating
modes AV and PEAX).

Noise indication
: without with
Indicating mode preamplification| preamplification
typical| maximumi| typical maximum
AV 20 to < 520 MHz i~14 4Buvy-10 4ABuV|-22 dBuV |~16 dBuV
520 to 1300 MHz 1-12 dBuVy -8 dABuVvV{-20 48BuvV ;~14 dBuvV
PEAK 20 to < 520 MHz -3 dBuv -9 dBuvV
520 to 1300 MHz -1 dBuV -7 d8uvV
CISPR 20 to 1000 MHz {+4 dBuvV -4 dBuV
MIL (Brp = 1 MHz) 20 dBuv/ +14 43uv/
{mod. 52) MHz MHz
(Brp = 200 kHz)
{mod. 53)
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3.2.7 Check of Input Reflection Coefficient

Test setup:

ESVP
® GEN.
> —aD = 00—} p =~ —
1 i f I
Termination !_a; \ / QJ
RNA /
\\hurtion adapier l
Yector
Anatyrer
PV
L
A B

The Vector Analyzer (e.g., a ZPV) operates at the tuning freguen-
cy of the receiver,

RF attenuation: 0 dB
Return loss > 9.5 dB (S <2)
> 7.5 dB (8 <2.5) with preamplification
RF attenuation: »> 10 dB
Return loss > 20 dB (5 <1.2)
3.2.8 Check of Oscillator Interference Radiation at RF Input

ESVP settings: RF attenuation ............ 0 dB

Connect a selective indicator (e.g., analyzer) to the RF input of
the ESVP, whose reception frequency must be as follows:

For frequencies 20 to < 520 MHz: £, + 810.7 MHz
, 520 to < 1020 MHz: fo + 310.7 MHz

fg1: 1020 to 1300 MHz: fe ~ 310.7 MHz
2 « £01: 1020 to 1300 MHz: 2 . (fe - 310.7 MHz)




Preamplification
fe
not cut in . - ¢cut in
20 to < 520 MHz <10 dBpv < -5 dBpvV
520 to < 1020 MHz <20 4BuvV 5 dBuV -
1020 to 1300 MHz fo1: typ. 30 dBuV typ. 15 48,V
2 « fg1: typ. 50 dBuV
3.2.9 Check of IF Interference Reilection

ESVP settings: Indicating mode ....... AV
RF attenuation ........ 0 4B
IF attenuation ..... ... 0 4B
If bandwidth .......... 7.5 kHz (mod. 52, 53)
10 kHz (mod. 56}

To the RF input of the ESVP apply a signal at the receiver fre-
guency and at a level of 90 4BuV (with 80 dBuV preamplification)
and a sideband 8/N ratioc > 130 dB/Hz. The frequency of the input
signal is, for

fe<520 MHZ: LR L B L I L O D B O B B T B B A 810.7 MHZ
fa » 520 MHZ: weeeeveenncansnneaasas 310.7 MHz

Maximum indication of ESVP
without preamplification ......... < 10 dBuV
with preamplification .veivieeeees < 0 EBUV

3.2.10 Check of Image-frequency Rejection

ESVP settings: (same as in section 3.2.9)

Signal frequency for

£a < 520 MHZ: +evvvvevveeees £ + 2 » 810.7 MHZ
fo > 520 MHz to < 1020 MHz: £, + 2 -« 310.7 MHz
fe 1020 MHz to 1300 MHz: £, - 2 + 310.7 MHz

Range Image frequency rejection
20 to < 520 MHz | > 80 4B typ. 100 dB
520 to < 1020 MHz > BO dm typ. 100 dB

1020 to 1300 MHz > 70 dB
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3.2.11 Distortion Pactor of 2nd Order (ag»)

A signal of frequency f{ and low harmonic content is applied to
the RF input of the ESVP. Because of the nonlinearity of the in-
put mixer, a signal of frequency £9 = 2 -+ f4 is generated.
The level of this signal is measured and related to the level of
the generating signal. A quadratic relationship exists between
the level of the interference product and the generating level.
+ This means that 1if the signal level is increased by n 4B, the in-
terference product is increased by 2 - n d8 and that the level
separation between the two signals is decreased by n 4B,

The requirements on the test setup for the measurement of distor-
tion and intermodulation are especially high because of the
BESVP's outstanding dynamic characteristics.

Test setup:

Signal Lowpass | Atte- ESVP
generator filter nuator

sMpC DEVE

The lowpass filter should attenuate the second harmonic of the
generator signal at least 60 4B, the harmonic suppression of the

generator should be at least 35 4B.
Calculation of the distortion factor and the K2-intercept:

Input signal to ESVP: Level P1 {(dBm)
Generated interference signal: Level Po (dBm)
Distortion factor: ag2 (dB) = Pj

P aguency £1
L
Intercept point: XK2-intercept (dBm) = Py +ag>

r
frequency £2
2

v B W

ESVP settings: Indicating mode ..... . AV
RF attenuation ...... 0 dB
IF bandwidth ....v.... 7.5 kHz (mod. 52, 53)
10 kHz {(mod. 56)

K2-intercept point without
preamplification ....... tecssesessesse » 40 dBm

K2-intercept point with
preamplification ...t ivaseewe > 20 dBm
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3.2.12 3rd-order Intermodulation Products (a53)

Apply two signals of frequency £7 and f» respectively and low
harmonic content to the RF input of the ESVP. Because of the non-
linearity of the input mixer, the following signals of third or-
der are generated:

£3
£4

2 » fq3 - £
2 - £y - £

BN

The levels of the f3 and f4 signals are measured, the mean of
the level differences between Pj;, Py and Py, P yields
the intermodulation attenuation factor apj.

The signals f1 and f5 must differ in frequency by more than

2 MHz. The requirements on the setup for measuring the intermodu-
lation products are especially high because of the ESVP's out-
standing dynamic characteristics.

The inherent intermodulation-level/signal ratio of the test setup
should be about 20 dB better than the ESVP. values being measured.
Calculation of the intermodulation attenuation factor and the
corresponding intercept:

Input signals

Level P (dBm), frequency fj
Level P71 = Py, frequency fj

Generated 3rd-order
difference tones

Level P3 (dBm), frequency f3 = 2+f9 = £,
Level Py (dBm}, fregquency £; = 2-f1 -~ £,
Py + Py
Intermodulation attenuation factor any = Py -
2
ap3
Intercept point Dy = Pi + e




Measurement setup:

G e s
SHPL BrvVP Powear
piv., [ ESVP
G ¢ A V
SMPL 0PVP

Both generators operate at full level. The attenuation of the
lowpass filters must be greater than 60 dB at twice the useful
frequency.

ESVP settings: Indicating mode ...... AV
RF attenuation ....... 0 dB
IF bandwidth ......... 7.5 kHz {(mod. 52, 53)

10 kHz (mod. 56) |
Indication unit ...... 4Bm -

Generator level for Py and P2 ...... =10 dBm

ESVP indication for P3 and Pg4:

without preamplification . < -56 dBm
with preamplification .... < =32 dBm
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3:2.13 Desensitization
Test setup: (same as in section 3.2.12)

Level of the generator tuned to the
ESVP receiver frequency: .ssssssnssses 39 dBuV

Level of the generator whose output frequency is more than 2 MHz
higher than the ESVP receiver frequency:

without preamplification ......e0v0... 110 dBuUV
with preamplification s.eeeeveenssnses 100 dBpV

Indication on ESVP ...ueveecececnesass typ., < 1.dB

3.2.14 Check of RF Leakage

Test setup:

G > ESVP

Electromagnetic field strength ....... 3 V/m

Maximum level indication at all
ESVP receiver frequencies ......s...... < 0 dBuv




3.2.15 Check of Outputs

3.2.15,1 7IF Output 10.7 MHz (broad) {52)

ESVP settings: RF attenuation ........ 0 &B
Receiver frequency .... 500 MHz

Apply a signal of 80 dBuV to the RF input of the ESVPE.
Output level on 50 @ (with 6-dB bandwidth > 2 MHz)

without preamplification ............ typ. 87.5 4BuvV
with preampliification ...... creerrasss LYp. 97.5 dBuV

3.2.15.2 1IF Output 10.7 MHz (narrow) (51)

ESVP settings: (same as in section 3.2.15.1)
Cutput level on 50 @ .oviriiervneronon . > 100 dBuv

The bandwidths for 3-~ or 6-dB fall-off correspond to the entered
IF bandwidths.

3.2.15.3 AM-demodulator Cutput (53)

Make the measurement with a high-impedance (» 10~-kQ) device with
a 50% modulated signal on the RF input of the ESVP (modulation
sidebands lying within the IF passband). :

Vpp R R EEE R E R 1 V
Permitted dev1at10n cee e e e 10%

3.2.15.4 PFM-~demodulator Output (54)

Apply a signal of exactly known frequency (operate signal genera-
tor and ESVP with an external reference) to the RF input of the
ESVP and measure the receiver tuned to the latter's frequency on
the FM demodulation output.

VOLEAGE tivevreecstnnnanss e es e o v
Permissible deviabtion ..cvvvestoravnaanasss . < *500 mV corresp.
IF bandwidth 7.5 kHz/12 kHz (mod. 52, 53) to +0.5 kHz

10 kHz {mod. 56)
Permissible deviation ...ievirrreiiianiias < 150 mV corresp.
IF bandwidth 100 kHz (mcd 56)/120 kHz/ to 15 kiHz

200 kHz (mod. 53)/1 MHz (mod. 52, 56)
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When the receiver is detuned to higher frequencies, then with
every 1-kHz step (10-kHz step} for bandwidths 7.5/12 kHz (mod.
52, 53), 10 kHz, 100 kHz (mod. 56), 120 kHz/1 MHz (mod. 52, 56)
or 200 kHz (mod. 53) the wvoltage must increase by 1 (0.1) VvV +80
mv.

When detuning similarly to lower frequencies, the voltage in-
creases negatively. Measure the voltage across a high resistance
{>> 10 k) by detuning an amount

5 kHz (IF bandwidth 12 kHz (med. 52, 53) or 10 kHz (mod. 56})

Of fset voltage . .iivivieiiinininersaees 25V

Permissible deviation ... civiveesnees < 400 mv

SQO kHz (IF bandwidth 1 MHz), only with model 52 and 56

Offset voltage A = 0 & & & B % & 0 % £ 0 4 8 " 0 d F %P R tsv
Permissible deviabtion ...eeeesereseeas 400 mV

100 kHz (IF bandwidth 200 kHz), only with model 53

Offset vOlhage .tivieescenrasnssnsnsase £E1 W
Permissible deviation ....c.vevvnvsess 80 mv

3.2.15.5 Fregquency Offset Output (55)

ESVP setting as in 3.2.15.4.
Level:
VOltage tuveesosnsssssasessstsnarssnes 0V

Permissible deviation .....vvvseaevsss < ¥500 mV corresponding
to 0.5 kHz
IF bandwidth 7.5 kHz/12 kHz (mod. 52, 53}
10 kHz (mod. 56)

Permissible deviation ....cvvvvvveeess < 2250 mV corresponding
IF bandwidth 120 kHz (all mod.,)/ to 2.5 kHz
100 kHBz (mod. 586)

Permissible deviation ....evieceersses < £150 mV corresponding
IF bandwidth 1 MHz {mod. 52, 56)/ to 15 kHz
200 kHz (mod. 53)

When the receiver is detuned to higher frequencies, the following
voltage variations result depending on IF bandwidth and step-
width:

IF bandwidth Voltage variation (80 mV)

7.5/12 k#z {mod. 52, 53)

10 kHz (mod. 56) T v/1 kHz

120 kHz/100 kHz (mod. 56) 1 v/10 kHz
T MHz (mod. 52, 56) 1 v/100 kHz
120 kHz/200 kHz {(mod. 53, 55) 1 v/20 kHz
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3.2.15.6 Level Output AV/PEAK (57)

ESVP settings: Indicating mode: .... AV or SP or MIL

Measure a positive output voltage with a high-resistance
{» 10 k) device for full scale deflection of the ESVP {(digital
indication).

Voltage {(for £sd) eesnsescsssosssnsce 4 V
Permissible error ..cceeeseseecsecscs t75 mV

For CISPR indication:

Voltage (for £8d) ..ceeceevsevcanaces 4 V
PemiSSible error P d b e b E ST eD o :75 mv

3.2.15.7 Level Output CISPR (56)

ESVP settings: 1Indicating mode ..... CISPR

Voltage (for £5d) ..ieieescccacnsnsesy 2V
. Permissible CLLOr  cevenerenssnnrsasss 50 mV

This output contains an instrument-simultating lowpass filter ac-
cording to CISPR (Publications 2 and 4).

3.2.15.8 External Reference (59)

ESVP settings: (See section 3.2.3.2.)
"However, supply the signal generator and ESVP
with a common reference fregquency
(5 MHz or 10 MHz).
Switch ESVP to external reference frequency {59).

Nominal indication ...ceeeececacesasae 1000.000.000 MHZz
Permissible deviation ...escsoncssss.. < 100 Hz

3.2.15.9 External Trigger (58)

ESVP settings: Special Function ..... "04"

Initiate a measurement by applying a positive (or negative) going
pulse {TTL signal).

3.3 Electrical Maintenance

Because of its design, the test receiver ESVP requires very
little electrical maintenance,

The following periodic checks and adjustments are recommended:

+ Check the frequency accuracy according to section 4.2, and
adjust the reference oscillator once a year.
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+ Check the calibration levels according to section 4.2 once a
year. : -

> Check the lithium battery G1 on the computer board (voltage
3.6 V) every six months.

3.4 Mechanical Maintenance

The ESVP has very few moving parts, so that very little mechani-
cal maintenance is required. The necessary work will depend on
the type and frequency of use of the instrument,

An instrument frequently used in a helicopter or a land vehicle
will require more maintenance than one in laboratory use.

The following maintenance work should be done:

+ If the front panel becomes soiled, wipe it clean with a soft
¢loth moistened with alcohol.

+ Check that all cable and other electrical connectors seat
firmly and that all screws are firmly seated.

3.5 Storage

The ESVP can be stored for longer periods at temperatures between
~25%°¢C and +70°C. The self-discharge rate of the lithium battery
however increases with temperature. If stored at high temperature
and humidity, the instrument should be kept in a plastic, if pos-
sible airtight, sack, as a precautionary measure.

If the instrument has been stored at high humidity for any length
of time, it should be dried out as follows before it is placed in
operation:

+ Unscrew and remove the top and bottom panels,

> yUnscrew and remove the top, bottom and side covers.

+ Dry the instrument for 4 to 6 hours at +40 to +45°C.

» Check the functioning of the instrument according to section
2.2.4.
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