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CHARACTERISTICS, USES

ESH 3

ATLADER

Programmable Test Receiver ESH 3 # 9 kHz to 30 MHz

-30 to +137 dBuV

® Fiald-strength measurements
in conjunction with test anfannas

@ Hadic-inlerfensnce (EMI} measuremants
1o SISPA, VRE and FOC regulalions

@ |nterference (EMI) maasurements
ter MIL and WG regulations

@ Raciomoniloning,
remate frequency measurements

@ Selacgtive vollage measurements
in laboratery and fest departmant

IEC::Bus

The Test Receiver ESH 3 demodulates and measures AWM
double-sideband, single-sideband, PM and FM signals, as
weall gs sinusoidal and impulsive interference, over the range
D lHz to 30 MHz High overload capacity, wide dynamic
range, manifold measuring and evaluation capabilities, and
numerous availablo accessaries make the ESH 2 suilable
for selective voltage and two-port measurements - also in
automatic test systems - and for all applications in the field
of radiomonitoring (page 5 and EMGC (electromagnetic com-
patibility - EME measurements - pagea 4),

Selective voltmeter. 1ts wide measurement range of =30 to
+137 dBpY permits tha use of the Test Receiver ESH 3asan
automatic high-precision selective vollmeter in the labo-

Other featuras

ratory, test department and samvice workshop without any
accaessory units. For high-impedance test ltems the Active
Frobe ESH 2-72 can be supplied. The Clamp-aon RF Currant
Probe ESH 2-£1 is available for measuring RF currant in
electric conduciors, Excellant raceiver sslactivity makes it
possible to measure signals of large level differances to a
high degree of accuracy evan whan thers arg many signals
presenl. Possible applications: 558 two-tong measurae-
ments. measuremeant of harmoenics, nonharmonic spurious
glgnals and sideband noise on generators, intermodulation
and crossmodulation measuraments on BF modoles, Inoall
these applications the ESH 3 can be set aithar 1o low-noisea
or low-distortion measurement. Automatic lingarity testing
parmits an inherant non-lingarity to be distinguished from
that of the test item.

o Synihesizer-bazed dasign offers frequency setting and readout to erystal acguracy - rasolution 100 He

e Automatic fraquency scanning with selectable start and stop freguencies and step sizes - recarding of measured
results on printer and/or XY recorder (VDE/FTZIMIL chart paper can be used)

® Accuracy in compliance with CGIR recommendations

& Automatic calibration of fevel and frequency offset measurements; frequency response and bandwidih correction
values are automatically taken into consideration, making for optimum speed and accuracy of level measurements

& Automatic measurement of volltage, Held strength, current, pulse spectral density, and two-port attenuation, with
indication of respective physical unit; conversion factors for probas and test antennas and bandwidth correction

values are automatically taken into consideratian

@ Digital data outpul [npd oM, dBpY, dBm g.l'nd corresponding urits for current field strength, and pulse speciral dansity

@ High overload capacity, oulstanding overall selectivity, automatic indication when overdriven; automatic linearity test

"triggarﬁd at the push of a key

® Programmable measuring times of 5 ms to 100 5 for average-value and peak-value Indication) détermination of RF
input level variation (MAX./MIN. a5 in cases where fading cocurs) with programmable measuring Hmes

@ Two-porl and remole frequansy measuramesnt capability

o Additional signal evaluation capabllities: frequency-offsat, modulation-depth and fraquency deviation

@ Storage of 8 complete device settings and & range limits for automatic frequency scanning; stored contents and last
device setting are praserved when the raceiver is switched off or the current supplyis interruptad

& Remate-contrel interface conforming to |EC 625-1 (|EEE 488) for universal application; Talk-Only Mode for data output
to IEC{IEEE)-bus-compatible printer without Using a controller




Calibration generator, The calibration generator output pro-
victing 30 dBpY 05 dB inte S04 at receivar canlre fra-
quancy s ideally suited for measuring the frequency
response of amplifiers and filters, The attenuaticon measure-
ment range exiends o 110 dB and the gain measuremeant
rangeta 57 dB, The RE Gurrent Probe ESH 2-21 parmils easy
measuremeant of [ha shielding effectiveness of cablas, The
return loss of two-terminal networks (e, antennas) and of
fourterminal networks can be measured with the calibration
panerator in aonjunotion with a YEWHE bricdge.

In the remote frequency mode it is possible to connect a fre-
quency counter io the genarator cuiput for exact (remote)
frequency measuremeant of the signal received by use of the
TECONYErSIon principls,

Signal evaluation
& Four switchable IF bandwidths: D.2/0.56/2. 410 KHz

@ Averags, peak and pulse weightied (CISPR Publ 1 and 3)
indication with programmable measuring timas

@ Switch-selecled demcdulation modes AD, Af, A3, A3J
(USE, LSB), F3 - builtsin loudspeaker and phones autput

® Analog indication of laval and frequancy oflSst in addi-
tion Lo the digital data output

@ Indication of BF Input cverlead or overloading of other
assential stages and automatic linearity test at the push
ot a kay

@ Broadband 75-MHz |F output for connection of panoramic
adaptar ar spectrum analyzer

& Marrowband 30-kHz IF output for connaction ol oscil-
losoope

A oand FM demoedulator cutputs
Recorder cutputs for lavel and frequancy offsel

Generator outpul for signal frequency measuremant

Hgital measurement of modulation depth, freguency
affset and deviation

Recording ol results, Spectra of harmaonics, nen-harmonic
spurious signals and sideband noise as well as gain and

(T (I

Flgp 1 Inaartlon and resurm ioss of a orystal filter,

CHARACTERISTICS, USES

allengation curvas can be readily outpul onan XY recorder
(Figs. t and 23, The atart and stop frequencies and maximum
and minimum levels set on the ESH 3 define (he recorder
writing araa. The fraguanay axis can be eilhar linear ar loga-
rithimic, WDEFTE!MIL or the user’s own chart paper can be
used.

| |
i
i |
|
[ Coe - |
{
|

Fig. & atlenuation curve of 2 low-pass THber,

Remote control, Tha IEGIEEERbus interface |5 provicded
with all standard listenar and talker capabilities. The capa-
bilities of commercially available controllers (Fig. 31 have,
howevar, algo heen taken into consideration, i e it is also
possibla, for example, 1o use controllers withool serial and
parallel poll capabilities,

Fig. 5 Automatic test aystem for 3 kHz to 1000 MHz, maasuremeni
range -30 (105 ta =137 dBuV, consisting al Tesl Hecalver ESH 3 (51
aotlom), Programenalle YHELUHE Test Equipmen MSUP, and Pro-
cezg Gantraller PPC




CHARACTERISTICS, USES

Interiace functions:
Device Clear resats all functicns to a predefined state,
Device Trigger starts tesl run at axdactly defined lime,

Local Lockoul disables the front panel during automatic
tast run.

Talk-Only Mode outpuls measured data without using a
controller.

Interterence measurements. In the field of interference mea-
surements the ESH 3 offers considerable advantages over
aarlier test recaivars, featuring programmabla agtomatic
frequency scanning and data logging with direct control of a
printer ar XY recorder, The following accessories are avail-
able for maasuring interference voltages, currents and tield
strengths to the applicable standards (CISPR, VDE, MIL, V&G,
FCC):

RF Current Probe ESH 2-21
Active Probe ESH 2-22
Passive Frobe ) ESH 2.23
Artificial Mains Metwork (LIS}

19 kHz to 30 MHz)9) ESH 2-75
Red Antenna HFH 21
Loop Antenng HFH 2-Z2
Inductive Probe HFH 2-Z4

(See also Accessories for Pregrammable Tosl Reoceiver
ESH 3, Data sheet 303203}

Fig. 4 Automatic measurerment of interference wolage with pro-
grammed phage switchover (Test Recaiver ESH 3, Printer PUD, XYT
Recorder Z5KT, Artificial Mains Melwork (LISN) ESH 2.25, Process
Contraller PPC, and Code Converter POW), Doaar telast ilem open lor
damonstration purposas,

A interference in the frequency ranges 9 kHz to 30 MHzZ is
mainly propagated along lines (conducted), interfarence
viltage and current measuremeants ara of ma]ﬁr mporiance
(Figs. 4 to B). In addition to data logging on a printer or XY
recorder the ESH 3 offers the tollowing advantages for maa-
suring intarlerance;

® Probe or test antenna conversion factor automatically
taken into consideration and indication of appropriate
physical unit

® Bandwidth correction factor automatically taken into
consideralion when measuring pulse spaciral density to
MIL and VG standards,; readout of measured data in
dBuV I MHz, dBpAMHz and dBpNfm - MHz

| To NOEOBFG requlation:
2 To WIEQETE requlation, CISPR Pukl 3 and FOOD mequiranmants,

® Peak-valua indication with programmable hold time for
broadband interference measuraments 1o MIL and Vi
standards

@ Averagowalue indication with programmable integration
time for measuring narrewbhand interference

& CISPA indicating mode with detarmination of paak value
within programmed measuring time

& Programmahle measuoring timeas ensuring aptimum adap-
tation of autcmatic meazsurements to time-dependent
variations of the interference

& Automatic selection of waighting te CISPR depending on
frequency (CISFA 3 for 2@ to 149.9 kHz and CISPR 1 for
0,15 to 30 MHz)

@ 60-dE operating range: ideal for measurements to MIL
and WG standards

& 20-dB operaling range: for measurements o CISPR, auto-
maitic selection of measuremeant range and consideration
of CISPR sattling times ensuring errorfres maeasurameants

& Selactable logarthmic frequancy scale for data outpuol
on XY recorder, permitting direct recording of measurad
data on telerance charts

Sinca the characteristio of broadband noise spectra is a
continuous curvg, frequancy scanning in constant linear or
logarithmic steps is possible and appropriate. Each single
valug, especially with CISPR weighting, is measurad with
due cansideration of the overall settling time (charging and
discharging lime constant, time constant of low-pass filter
simulating meler rasponsea),

Fig. & Inlerferance voltage of commarcial deslelop calculalarn, mea-
surad in canjunclion wilh Arlilcial Mains Nebwork (LIS} ESH 2.25
dndicating made; CISPRL Talerance curve 1o FTZ segulation
B9850 timit levels for ganeral approvall,

Besides these final measuremeants, the ESH 3 in conjunc.
Hion with the Active and the Passive Probe. RF Corrent Probe
and Inductive Probe |s also suitable [or investigaling noise
sources and tasting suppression measures. The generator
output of the ESH 3 permits atienuation measuremenis on
two-port networks up 1o 110 dB so that the effactivenass of
RF cable scraens and other shialdings, and the attenuation
of interference suppressien filters can be measured.
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Fig. G Inierferance tiald strength of o caommerzial ceaktop oaloula:
tor, measured 0 canjunction with Laop Antenna HFH 222 in a
screaned room ab 1 m from test item {indicating made: average value,
IF mandwidih: 10 5Hz, step size 10 kHz,

Fadiomonitoring. Its outstanding RF characteristics, such
as high setting accuracy, high overicad capacity and ovarall
salectivity, selectable IF bandwidths and demodulation
medes, the wids range of available test antennas and recaor-
ders as well as programmability make the ESH 3 suitable for
all radiomenitoring tasks including remote frequency mea-
surement, recording of frequency band occupancy and pro-
pagation and coverage measurements. |11 offars the foliow-
ing possibilities:

@ Graphic representation of field strength of selected fre-
quancy bands either in form of a line spacirum ar as a
continuows curve on an XY recorder plus cutput of mea-
sured field-strangth feval and; tor example, of modulation
depth on a printer (Figs 7 to 11),
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Fig.?7 Recording of 42-m band on Recorder ZEKT; XYT represenia
ticn fabows) and XY representation Joelow)

CHARACGCTERISTICS, USES
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Fig. & Printout ol avlomalic lrequensy scan over medium-wave
ronge (ESH 3 In Talk-Only Maode, Unlvarsal Printar PUD with
IECIEEE-hus Interface In Listen-Only Moda).
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Fig. 9 Line spectrum of shorwase range sound broaccasting
Lards cloarly racagoizabiol.

o Measurement of range of variation of fizld-strangth level
within a presst measuring time {1 to 1000 5).

@ Recording of field strength as a funotion of time on ¥7T rea-
corder (Fig. 14), lor example, on board a helicopter to
determing the harizental and vertical radiation patterns
of transmitting antennas,

Exarmprles of applications continuad on page 8.
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FRONT PANEL DETAILS
™

Fanging and display Digital frequency display

red data:

complete with unit

hrameters:

equency offsat, frequency Analog indication

bn, modulation depth or gain of maasured data
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USES

Fig. 10 X¥T Recarder Z5KT, Tesl Hecelver ESH D and Universal
Frinter FUL,

con 1k 180 Kz 1 MHz 10 kHz
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Fig. 11 Braadband interfergnce (peak valug) measured with the
ESH 5 anc plotted an V& chart paper an XY recordor,

® Recording of frequency-band occupancy as a function of
time on the Radicmonitcring Aecorder 250G 3. When the
signal lavel exceeds the presat threshold level (= MIN,
LEVEL) the recorder lraces a dash (Fig. 12). The ESH 3
can drive up to five Radiomonitoring Recorders Z25G 3 in
a sequential cvele (Fig. 13).

Fig.12  Freguenay-band oocupancy Ceer mediom-wave Band plolioed
or Radiamonitaring Haecorcor 250G 3

Fig. 13 ESH 3 wilh lve Hadiemanilaning Recorders Z5G 3 lar sean-
ning five different freguency Dands and plotling the band coocupancy.,

Fig. 14 aAwutomatic plotting of figld-strength fluctoations on YT reoor-
der at a congtant freguancy (G076 MMz the scale of the Y axis is de-
fermined by enlering [he Max and MIN, levels,

@ Programmed frequency scanning by the ESH 3 reduces
the quantity of measured data: only the signal levels
abowve the threshold level and the gorresponding fre-
guancies arg fransfarrad to the computear.

For all cases whare speed is at a premivm and the work
af the IEC{IEEEyrhus controller is {0 e minimizad the
IEC-bus interface of the ESH 3 offers the (ollowing pos-
sibilities:

The controller instructs each connected ESH 3 to con-
astantly scan a certain frequency range and if the thres-
hold level is exceedead to eithar

issue a Service Request in reply to which the controfler
identifies the ESH 3 that is calling by way of & Serial Foll
and accepis the measured data,

or to answear a Parallel Pall of the controller.

It therafore depends on the controlier capahilities whethear
o not the ESH 3 can be wsed 1o full advantage.




The front panel of the ESH 3 has baen laid out with an eve (o
lagical organization and intelligibility of the controls, dis-
plays, and engravings. All settings are indicated by LEDs.

Operator errors cause the tfollowing responses; When an
inhibited keyis pressad the LED of the function causing the
inhibit blinks; whan the operating range of the demodulator
iz excaeded or essentlal stages are overdriven (ow or by
pulses) the data readout blinks, when illegal data are input
aran essential moedule tails, 8 codad arror message appears
and an aural signal comes an. The end of maasuraments
thal have bean carried out cver an axtended paricd of time is
alzo signalled aurally.

TEST RECEIVER - 10kHz—~ 30 MHz - EBH 3 328 27,
ARBISTERERCICH - DELNATING RAAGT
44 (L FAR amiuy)]

-

Fig. 1%  Frant-panel frequancy display and alphanurmearic display tar
rerdout of measured data, input and oetpul of setling data and oot
pul of Brrar Messages.

The 13-digit alphanumeric display (Fig. 15} on the ong hand
oulputs the measured data complete with units and on the
ather hand permits checking the formatted input of setting
data. Since these dala cannotl all be read out at the same
time, they can be called up for indication at the push of a
keny.
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Fig. 16 Frontpanal controls for frequency antry and scanning,

The battery-buffered memary of the ESH 3 slores tha last
and nine maoare complete device settings. In addition, it
stores gll correction valuas for frequency respoense, |F band-
widths, and demodulator characteristics obtained in an
automatic calibration procedure. As a resull, full accuracy
g ensured at all times and the measuring tmes inactomatic
operation are considerably reduced.

Frequency selling js possible in several ways, calibrated

oifsat indication being provided as a tuning aid (Fig. 16);

@ guasi-continuous in 100-Hz or 10-kHz {switch-selected)
steps by means of & rotary knob;

® in steps of any praset size, 2, 0. in 9-kHz steps. or in steps
of the fundamental frequency for Measuring harmonics:

OPERATION

& direct keyboard entry of a numerical valee;

® automatic frequency scanning over maximuom of Tiva sub-
ranges with programmable starl and stop frequencies
and slep sizes.
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Fig. 17 Front-panel controls lor indicalion, 1F bandwidihs, rmoodes,
ablanuation, and demodulation,

Range selection for lavel measurements can be made either
manually by saparate setting of the RF and |F attenuation
{Fig. 17) or by adtomatic RF attenuation setting fautorang-
ing) with the low-noise or low-distortion 1F attanuation sel-
ting determined by the selected IF bandwidih and indicating
made, In addition, a 1-38 RF allanuator |5 provided for a
linearity test.

Conversion faciors for probes and test antennas. The use of
probes and test antennas with the ESH 3 doas not cause
additional weorlk Tor the user when making measurements,
aince the correct units are automatically switched in and
the conversion factors for probes and [est antennas taken
into consideration, Reading arrors are thus rare.

Three demodulator operating ranges. Three demodulator
operating ranges covaring 20, 40 or G0 dB are provided o
meeat the measuremant neeads, Avtomatic attenuation set-
ting (auiorangingy is effected in 10-, 20- or 30dB steps
depending on the oparating range.

Level indication. The operating range alse determines the
dynarmic range of the analoeg level indication, which consists
af an array of 31 LEDs. The range limits of this analog
indication and the RF attenuation setting are digitally dis-
played,

Calibration. By aither momentarily pressing the CAL key ar
holding it down, two different calibration processes can he
triggered:

1. Adjustrnent of IF gainand frequency offset to the nominal
value a receiver frequency of 1 MHz and subsequent
verification of the level measuremeant at (he original fre-
qUENTY.

2. Measurement and storage in non-volatile memary of all
calibration correction values thal are canstanl gwar a
long pariod of timea: freguancy rasponse, gaindifferences
with different IF bandwidths and demedulator linearity.




DESCRIPTION

Dperating principle. The Test Receiver ESH.3 is a (riple
netarodyna receiver with the tollowing features:

AF attenuator, swilchabla in 10-dB steps from 010 140 dB; &
1-d B attenuator for linearity tests.

Diode mixer ol high linearity following 16 switchable band-
pass filters without amplifisr 1o achieve an extremely wide
dynamic range.

IF bandwidth, switch-selected: 0.2 kHz, 0.5 kHz, 2.4 kHz and
10 kHz,

Signal evaluation wilh average- and peak-value indication,
pulse weighting to CISPA Publ. 1 and 2.

Measuring Hmes, programmable. 5 ms to 100s, for ready
adaptation 1o measuremant neads.

“MIL" indicating mode, peakvalug indication. with IF band-
width correction values avlomatically taken into considera
tien, far measuring broadband inlarference.

MAX-MIM indicating mode, measurement of range of varla-
tion of Inpul signal In a sequence of programmable length,
consisting of individual measuramants af 100 ms duration
=zach

Display period, separately programmable; ensuring that
signals exceading a programmed thrashold are indicated
long enoegh during automatic frequency scanning.

Mixer oscillators based on synthesizer princigle.

Up-conversion 1sl IF (75 MHz) with 10-kHz crystal filter -
minimizing intermodulation risk and oasing the pulse
linearity regquiremeants on the succeeding stages,

2nd IF at 9 MHz with crystal Tilters for 0.5 and 2.4 kHz band-
width and adjustable gain for calibration purposas.

3rd IF at 30 kHz with attenuator switchable in 10-dB steps
from 0 to 40 dB and a mechanical 200-Hz Tiltar; lingar |F gain
tor 20-dB operating range and logarithmizing |Famplifier for
40- and BO-JB cperating ranges.

Active demodulator with switch-selected CISPR weaighling
and peakwalue measuremeant; circuits for measuring modu-
lation depth,

Demodulator circuits for FM and A3 BFC for A0, A1 and
AT uppar and lower sidaband); automatic IF gain control
forall AM demodulatars; built-in loudspeaker; FM demodu:
lator also used as signal source for fraquanoy offsat and
daviation maasuraments,

Calibration generator wilh high-siability sinewsve source
(tracking generator) and pulse generator [or GISPR calibira-
tioans,

The test voltage s applied via a sampla-and-hold circuit toa
10-bit A/D converter with a conversion time of about 25 ps.
The combination of microprocessor + 00 convertar per-
mits B4 maasurements in 5 ms, perfect digital averaging
heing provided even al the maximum IF bandwidth of
10 kHz. Digital averaging does away with the sattling fime
required with analog low-pass filters. Thus auloranging s
possible in a mindmum of time,

The measured value is converted o a level valug, then AF
and |F attanuation, all calibration correction values and any
conversion factors for probes or test antennas are added be-
fora it is read cut with tha correst unils on the alphanumeric
display and cutput to the IEC {|EEE) bus, ¥ required,

Consiruction. Modular construction - almost all modules
are exchangsable independent of each other, the AF
modules are of modern cassatte design - and the signature
analysis capability and provisicn of firmware lesl routines
rake the ESH 3 very sasy to service. Low intarnal heating of
ihe receiver reduces the failure rate of component parts.
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Interaca 1o JEC G261 (|EEE 468 |
and far data cutpat
Iatariaca functions

Typlzal data rate In
Talkar:Wader et (e
Ligtenar Mode i, o ioiiia e

Satling times
Infarnal fraguency

Instaps of 0,1 4099 kHz,

when excaeding

AN00kHzdiglt L. 0o
RF laval switch, Infarmal .,
Mak. maasuring Hme wiih
RA&E Process Controller FPC;
Iraquency shop size 51 KHz,
maeasuring thma'ssl on ESH 3
L T e o e e

Caannaaios for rarmetes gonfral |,

Front panel culputs

Ganarator autpul

{ean be switchad efff. ..,
R h e L A

Connaector for antenna supply

andcoding AF aulput ., .

L T T e na e

Rear-panal culputs
IFQUEpULTE MHE | i viniens
(=] e s e S e e

Lo Tl L
IFoutput S kHz .. ..ol
BAndWEER L e

AM damodaiaior., .
EMF

Frnqusrlw nifsed s
0 T | e M A L B R e

Analog level cutpat 1 ..o
EMF (with &, PEAK and MIL
Indicating mode) ||

EMF i‘i‘-lth CISPR Indll::a.tlrg
e

Anaiog levial Qutpul@ ...
EMF Lwath CisFR II'II'JI{.-EI-Hfﬂ
mida) b I

HDE&SCHWARZ rrinted inthe Fed. Rep. of Gemany

4 digits, max; regclufion 0.1 d8
=110} =103 1o + 57 dB
< dB, typ. < D5 dB

A AT, 304D, (LSBIUSE), F3

ar centralling all deviea functions

L AHT L BHL TS

&R1, PRI, DE1, ©T1, RL1, CR

ApErod & kbytara
apperon, 2 kbybers

by 10 ms to 20 me

typ. 40 me

30 ms ! slen

. 85 marlmaasurad value
Jdaaway amphenol female

Tau =50 [}, BNC famaie
A6 dBpY =05 dB

T2aay Tuchel famisla
Zoul = AL, telephong jack JK 34
ad|uaiabla upto 55 Y

Taut = B0L, BHG famala
aboul 12 dB above input lavel
with 0 dB AF attenuation
aofregEonds 1o BF Bandwidcth
Lo = 1 KD, BHG famala

0t Y ower renga

of analag level indicaticn
corresgands o IF bandgwidin

oo Zga = 10K, BME {famales
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Recommended exiras (306 &lao dats sheal 305203)
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Clamp-on AF Gurrent Broba o ESH3Z1 . 538.3518.52
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