ANGER - TEST RECEIVER _am - 00 MHE - EBVP 364 000
e L1

¥ W g moHDE & SCHWARY PMESREMEF
E1- DR I

F g

rene
e

IECE25Bus ) |IEEEAB8

354300
E-1




SPECIAL FEATURES

ESVP Test Receiver ESVP 4 20 to 1300 MHz

6430040,

—20 to +137 dBuV

Frogrammalble test recsiver for selective
vollage measurements and beoporl meas-
urementa in laboratories and lest depart-
ments

Field-strength measurementa with test an-
tennas

RFI measurements 1o CISPR, VDE and
FCG

Interferance measursments to MIL and VG
standards

Radiamanitoring

AG supply and. battery operation

IECE2:Bus

The Test Receiver ESVP moasures and demodulates AM
double-sideband, single-sideband, pulse-modulated and
Fi signals as well ag narrowband and broadband interfer-
ence. High overload capacity, a wide dynamic range and
numeraus evaluation capabilities make the ESVFP suitable
for

selective voltage and twoport measurements — in suto-
matic-test systems too —

and all applications in the field of radicmonitoring and
EMC measuraments.

In ita frequency-refated characteristics and application
capabiliies the ESVP is very similar to the ESY [data sheet
342 402), in measurement convenience, inlelligence and
syster compalibility to the ESH 3 (data sheet 335 B01). Its
frequency range overlaps and exlends that of the ESH 3.

Special features of ESVP

& Synthesizer; frequeancy resolution 1 kHz,
with 5B 100 Hz

® High measurement accuracy (error =1 dB}

@ Wide dymamic range:
noise figure typically 8 dB {preamplifier o)

Ard-order IP typically +20 dBm (preamplifier off)

@ Automatic frequency  socanning with  constant and
frequency-proportional step sizes; automatic scanning
with up 1o 50 preset fixed frequencies

@ Aulomatic gain correction in the whole frequency range
aftor calibration (sinewave calibration as well as puise
calibration for broadband interference measuraments)

& Measurement of voltage, field strength, current, spectral
pulse densily and twoport attenuation with display of
physizal units; automatic consideration of probe and
bandwidth correction factors; input of any fregquency-
dependantcorrection factors (current probes, antennas)
as weall as of frequency-dependent attenuation or gain
possible
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Two-tone measurament on Test Receiver ESVP

® Additional evaluation capabilities for radiomonitoring:
modulation-depth and frequency-deviallon measure-
ments, remote frequency and frequancy-oifset measure-
mentswith the aid of buill-in IF counter, recording of band
ncoupancy, SS8 demodulator, AF filker and sguelsh with
programmable  response  threshold, built-in loud-
spealker, indication of date and time of day

@ Fastautomaticfield-strength recording inmoving vehicle
{field-strangth statistics)

@ Facilities for connection of XY, YT recorders and up to b
Radiomonitoring Recorders Z5G 3 from Robde &
Schwarz

® [EC-bus interface with listener and talker function; talk-
only mode for data recording without contreller

® Non-volatile storage of 10 complete device seftings, 5
data sets for automatic frequency scanning, one data set
with 50 fixed frequencies and two data sets for correction
factors

® Full compatibilily with Test Receiver ESH 3 {3 kHz to
A0 MHz) with respect to operational concept and IEC-hus
commands

& Connectors for AC supply and 24-\ battery



.

Selective voltmeter With its measurament range from
—20 to +137 dBuV the ESVP does not need any add-ons to
operate as an automatic high-precision selactive voltmeter
for laboratory, testing and servicing  applications, RF
currents in the fregquency range 20 lo 300 MHz can be
measured in conjunction with the VHF Current Frobe
ESV-Z1. Excellent receiver selectivity permits the measure-
mentofadjacent-channel power, harmonics, non-harmonic
spurious signals of generatars, intermadulation and crosss
madulation, as well as the determination of noise figures.
The ESVFP is capable of perfarming low-noise and low-
distortion measurgments both with and without RF pream-
plifier {10 dB) and of distinguishing any inherent non-linea-
rity from that of the test item by means of an autematic linea-
rity test.

Calibration generator  The outpul of the calibration gene-
rator (80 dBpy 0.3 dB into 50 ) g ideally suited for
frequency-response measurements on amplifiers and
filters; attenuation can be measured up to 110 dE and gain
up to 47 dB, The WHF Current Probe ESY-21 and the Absor-
king Clamp MDS-21 facilitate measurement of screening
effectiveness of cables and connectors and the VSWR
Bridge ZRE 2 can be usad for maasuring the return loss of
two-terminal nelworks (2.0, antennas) and twoporls,

Thanks to the reconversion method internally used in the
REW. FREQ. measuremant mode, the generalor oulput is
suitable for connection of a frequency counter for accurate
[remaote) frequancy measurement of the signal received.
With this kind of frequency measurement, the measuring
acocurasy depends on the accuracy of the external fre-
quency counler, whereas when the built-in IF counter is
used the accuracy is determined by tha intarnal ESVE reter-
ence oscillator,

Aemotecontrol ThelEC/IEEE-bus interfacepossesses all
standard listenar and talker capabilities, Commercial
controllers withoul parallel poll capability can be used.

Typical dynamic selectivity of EZYF
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CHARACTERISTICS AND USES

Signal evaluation capabilities

Faur switch-selected IF bandwidths: 7.5/ 22041000 kHz

Average and peak indication, pulse weighting to CISPR 16
and VDE 0876, Part 1, with programmatble maasuring imes
Demodulation of classes of emission NOM (A, A1 (A1),
AZE [AZ), J3E (AQJ, USE and LSE] and FIE (F3); buill-in
loudspeaker and headphones connector; switch-selec-
table AF filters tor A2A and F3E; squelch with programmabie
thrashold leval

Analog indication of level and frequency offset inaddition to
digital readout

Indicationof overload in essential stages and switch-select-
able linearity test

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

Marrowband 10.7-MHz IF cutput for oscilloscope

AM and FIM demodulator outputs

Recordear outputs for level and frequency offsat
Generator outpul for signal frequency measureman
Digital measurement of modulation depth, frequency, fre-
quency offsat and frequenoy deviation

Trigger inpul for level and frequency measuremeant of shart-
time signals

Recording Harmonic and non-harmonic spactra as well
as gain and attenuation characteristice can  readily
he plotled on an XY recorder, The recorder writing area
is defined by entering the slartfslop Trequency and
the maximumsminimum level The frequency axis can he
lingar or logarithmizc. Chart paper complying  with
WDEFCC/MILAYG can be used,

Oven-controlled Crystal Oscillator Option ESYP-B1 The
ovan-controlled crystal oscillalor reduces the setting error
and the frequancy measuremeant errar of the ESVP down to
<2 %1077, This is mainly important when the ESVP is used
for frequency measuremeants in radiomonitoring. A 10-kHz
autput of this option can be brought out on the rear panel of
the ESVP and used for connection ol a second receiver, 2.,
ESH 3.

Insartion and relur loss ol 8 bandpass Niker
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TYPICAL APPLICATIONS

Interference measuremeants  Thanks ta the programmahbia
automatic frequency sc:a'nning with direct control of printer
and XY recarder for data logging, the FSVP faatures consi-
derable advantages over conventional test receivers inthis
figld of application, For measurement of interferonce power,
currents and field strengths to the relevant standards
[CISPR, VDE, FCC, MIL, VG the following accessories are
availahle (see also data shoet 342 403);

Absorbing Clamp MDS-21 (30 to 1000 MHz)

WHF Current Proba ESV-71 (20 to 300 MHz)

Eroadband Qipole HUF-Z1 {20 (o 80 MHz)

Log-periodic Broadband Antenna HL 023 &1 (BO to

F300 MHE)
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Irtedferance field strength of & malar vehicle: automatic fraguency
soanning of ESVP with 90 figed frequonios

Further advantages of ESVP in interference measure-

ments:
Automatic consideration of correction factors of any
probes and indication of physical unit [@.g. dBuA dBpY,
dBphYm, dBpiv}

& Bandwidth correction faclors considered in measure-
ment of spectral pulse density o MIL and VG: readoul o
measurad data in dEMHz, dBpAMHZ, dBuvim Mz

@ Frogrammakble messuring limes for optimum adaptation
cf automatic measurements o lime-dependanl varia-
tions of the interference:

Peak indication with program mahble hold time tor narrow-
bandand broadband inlerference measuremeants to MIL
and VG standards

Avernge indication with programmalble integration time
for narrowband interference measuremants

Indication contorming to CISPR with determination of
maximum within the programmed measuring time

@ &0-dB operating range ideally suited for measuremants
to MIL and VG standards

® 10-dB operaling range for measurements to CISPR; auto-
ranging with consideration of seltling fimes for error-frea
results, CISPR standards being fully compliad with even
for zingle pulses

@ Logarithmic frequenay axis for data logging on XY
recorder parmitting direct recording of measured data on
telerance charts

Since pure broadband noise spectra exhibit & continuous
characterishic,  frequency scanning in constant  aor
fraguency-propartional steps which are greater than the IF
bandwidth, is possible and recommendable. Automatic
frequency scanningof the ESVPE with &0 programmed fixead
frequenciesis ideal in free-field moasuremants, 0.g. meas-
rement of ignitien interterenoce from motar vehicles to VDE
DETD and SAE J551, For this purpose the fraquencies are
selected so that they do not fall within the channels ocou-
pied by radio services.

Radiomonitoring, propagation and coverage measure-
ments Thanks to its outstanding BF characteriatics, such
A high zetting accuracy, high overload capacity and overall
selactivity, its switch-selected IF bandwidths and types of
demodulation, thewide range of available test antennas and
its programmability, the ESYFE is ideal for use in radiomeoni-
toring with remote fregquency measurement, modulation-
depth and frequancy-daviation measuraments, reanrding
of band and channel ccocupancy, as well as for propagation
and covarage measurements, [ offers the fallowing capabi-
lities:

@ Graphical representalion of field-strength resulls in
particular frequency bands, in the form of line spectra or
cantinuaus curves, on an XY recorder, with additional
output of field-strength levels and, for instance, tre-
gquengy offset on a printer

& Measuremant of the range of field-strength variations
within a preset time (1 b 1000 5)

& [Recording of field strength as & function of time for plot-
ting antenna radiation palterns, e.q, inhelicopters and for
channel coccupancy measurement

® |F panorgmic display in conjunction with Panoramic
Adapter EZP (data sheal 254001)

® Racording of band occupancy asa function of time, using
the Radiomenitoring Recorder 253G 3

@ Reduction of data volume in automatic scanning moda:
only signal levels above the preset threshold are trans-
ferrad Lo the compuler

® Trigger functions:

1. “internal™ for automatic. monitoring of intermittent
CArrers;

2 "attime x" and

3 evary x seconds, minutes, hours forexactobservation
of the ccoupancy and of level fluctuations

& L=ain automatio field-strength test sels (see next page),

a: i o 0 14 U BH

Recording of band oooupanay in VHF range



TYPICAL APPLICATIONS

The ESVYP offers the following possibilities for optimum | ..-».I.-:| WLl ‘ l
system operation: The controller instructs each ESVP to and
permanently scan a particularfrequency range and to issue £
a Service Reguest when the programmed level is exceeded d
—whereupeon the controlleridentifies the calling receiver by 5
a Serial Foll and accepts the measured data, or o answera . | | | |
Parallel Poll of the contraller, Thus the controllerand two test B | il il
recajvers lorm together a multiprocessor system for diversi- B | |
o tasko | H
| L]
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gl Recarding of ligld-strength spectrum in YHF range feom 88 to

108 MHz

Results of fast field-slrenglh measure.
ment in moving yehiche with Internal
ESVE classiication; printed aut on e Wi
Pririter FUD 3 and represented in o A
FAayleigh network

I3FEEIRABLEENE,

Logging of frequensy scanning with 24 frequencies selected on
Automatic field-strength test sels furnish the data for ESVP {EBVF in conjunclion with Universal Ink-jet Printer FUD 3
statistical evaluation of spatial and time-dependent field- A [Be-Dy Infsrtace Qe EUD: e
strength vanations thus providing fundamental data for
transmitler planning. In an industrial environment it s
necessary to permanently check the coverage by all radio
communication services {sound and TV broadcasting, car
telephone,  Eurcpean  radiopaging  and  non-public
services). The fast field-strength measurement in moving
vehicles with statistical evalugtion (ESVP with special func-
tion Fast A, with arwithout internal classification) is parti-
cadlarly important for mobile radio networks in the YHE-UHF
range, where strong spatial figld-strenath varialions may
ccour due o scaltering. diffraction and reflection. A pulse
displacermant generator triggers each individual measure-
menlin the ESVP (trigger rate up to 1 kHz), whersupon the
measurement rate s independent of the spead of the
vehicle. In computer-cantrollad in-flight measurements on
transmitting antennas {(usually from helicopter) the high
measurement spaed of the ESVP s a great advantage: it
lakes only 0.2 s for one measurement al three different t
frequencies. Vertical patterns are delermined in an ascen- )5
ding flight, horizontal pallerns in a circular flight, The .
graphical representation of the results — circular diagram,
standardization of the field strength in the direction of
maximum radiation ete, — is carried out by the computar it
immediately an completion of the measurements, the time- a1
consuming  point-by-point evaluation of ¥T recordings
being no longer required,

S Ghannel occupancy agtomatio
i monitaring at ene fragquancy with
inbermittont carners; channel
E cooupancy decumented by tme
auyinformation
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Test Receiver ESVP
with Absorbing Clamp MDS-21

and XYT Recorder ZSKT

measuring radio interference power




OPERATION

The front-panel controls are clearly arranged in functional
groups; all settings are indicated by LEDs,

ok O&MFFUNED IF- BANDER. AMTEIDE
ATTERIATION o TR TR T HiteE R TaN

LS m (AT ] @ 1M (TN} WA
L W 90 kK

AR | "'u:I:;r SR ilm SFLE, FUBE
A T' 1wy

® 15 M Y L RETLE WAy u;l'f:aﬂr:é:
B L ® 2 FIAK & 10
o LM 4 :
@ A L L N @ 10
ACRBIN L T ——— - i
@UERE BETRAERIAAD
i s e Tl
viEAraL,
i b1 > TR RORT

irvr & g, (o i
G * QIR AlE E:l 8 SLOE
ARTERAL CODE - nA DR
= LLEEET ARES UL T
- e BgeL LY
; - nee . ’Tlildt

Frant-panel detail with aperating centrols for demadulation,
attenuation, IF bandwidth and indication

Operation is backed up by the following indicators and
responses of the ESVP! when a logically inhibited key is
pressed, the LED of the inhikiting function blinks; when the
demodulater operating range s exceeded or essenlial
stages are overloadad (evenwith pulses), thedisplay blinks,
when illegal data is input or an essenfial module falls, a
coded error message appears together with an acoustic
signal, The end of lengthy, time-cansuming megsuremants
iz also indicated audibly,

The 15-digit alphanumeric display of the ESVF oulpuls the
measured datd complete with physical unit and is also used
far checking the formatted input of setting data;

Mon-volatile memory A haltery-bhuffered memory in the
ESVP can store the lastand anather nine complete davice
settings. talso stores all correctionvalues obtained from an
automatic calibration process for fregquency response, |F
bandwidlhs and demodulator characteristic and thus
ensures masgimum accuracy. at all times.

Freguency setting  is facilitated by a tuning aid (offsetindi-
cation with centre calibration) and is possilbile in various
WS

B gquasi-gontinuous in steps of 1 kHz or 100 kHz (switch-
aelacted) and of 100 Hz or 100 kHz in 856 mode, using
rotary knob

® msleps ol any presel size, e.g. corresponding o channet
spacing, or in steps of the fundamental frequency tor
measurement of harmonics

® by digital entry via the keyvhoard

& by aglomatic frequency scanning over a maximum of five
subranges with programmable start/stop frequencies
and stap sizes.

The level measuremenl range is selected either manually
Ly separate setting of RF and IF attenuation or by automalic
selling of tho RF attenuation with the IF attenuation saiing
heing determined by the selecied IF bandwidth and indica-
tion mode, A 1-dB and a 4-dB attenuator is provided for
addilional linearity testing. The use of probes with the ESVP
does not cause any extra work in the performanoe of
measurements, sincethe physical unitis selected automati-
cally and corraction fagtars are taken into account, Reading
prrors are practically done away with.

The frequency-dependent correction factors of the Test
Antennas HUF-21 and HL 023 &1 are also automatically
taken into accoun! when a special function is selected.
Furthermore, the correction factors of ancther bwo probes
or correction values of test setups can be enlarad into the
hattery-buffered CMOS BAW of the ESVP for permanent
slorage and called up via a special function,

Demodulator operating ranges Depending on the
measurement lask, one of three demodulator operating
ranges can be selected: 20040060 dB Accordingly, the
automatic altenuation setling Isin steps of 10, 20 0r. 30 dB.

Like the Test Receiver ESV, the ESVP also fulfills the CISPR
linearity requirements with a valid operating range of 10 dB,
which considarably speeds up CISPR interferenca maasu-
rements, The operaling range also determines the range of
the analog level indication which consists of 4 row of 31
LEDs, The rangé limits and RF attenuation ‘are digitally
displayed.

Callbration  Bya short or long push of the calibralion key.
twor different processes can be triggered:

1. Adjustment of |F gain and frequency offset to the rated
value af 100 MHz, with subsequent checking of the level
measuromaent at the original fregquenoy,

2. Measurement and storage of all calibration correction
values that are constan! over a long time! frequency
responge, gain differences between IF bandwidths and
demadulator lingarity,

Curing operation the |F gain ig adjusted whenever a new
frequency and IF bandwidth is set, so that the rated levels
are alse obtained at the IF and recarder outputs,

Thanks to this method, calibration of individual functions is
vary saldam necessary, and automatic measurements ake
much less time than would be required it & calibration were
performed at each new frequency,
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Operating principle. The Test Receiver ESVP provides far
double conversionof the test signal. itteatures the following
characteristics:

RF attenuator switchable in steps of 10 dB from 0 to 140 dB;
a 1-dB and a 4-dB attenuator baing provided for linearity
testing,

Low-noise preamplifier with high linearity can be switched
onto increase the measurement sensitivity,

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

Test IF bandwidth can be switched from 7.5 kHz to 12120/
1000 kHz; additional 2.4-kHz filter for 558 demodulation,
Signal evaluation with average and peak indication as well
as pulse weighting to CISPR Publ 16 and YDE 0876, Part 1.
Programmable measuring times (5 ms to 100 &) to suit the
test requirements,

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

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

Display time separately programmable; to ensure suffi-

ciently long indication and monitering of signals exceeding.

a programmed thresheld in automaltic frequency scanning
mode,
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DESCRIPTION

All oseillators using synthesizer technique

Ist IF 810.7 MHz or 310.7 MHz

2nd IF 10.7 MHz

Active, high-linearity demodulater with subseguent
average- and peak-value derivation and CISPR weighling,

Demodulator circuits for FM and AM and with BFO for NOMN
(A0) ad A1A (A1) 2.4-kHz filter in SSB demodulator for
upper and lower sideband; autoematic IF gain control for all
AM demodulators; built-in loudspeaker; switch-selected
suelch with threshold programmable in terms of the RF
input level; FM demodulators are also wsed as signal
sources for frequency deviation measurement,

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

12-hit ASD converter with extremely short conversion lime:
digital averaging and fast-acting RF level switch ensure
rapid autoranging.

Design  Themedular design. signature analysis capability
and self-test routines afford great ease of servicing, All
modules dre independently exchangeable; all RF and P
modules are of state-of-the-art cassette design ensuring
excellent RF screening and minimum EMI,
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