test receivers

Test Receiver ESH 2
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8 kHz to 30 MHz/-30" to +137 dBuV
Synthesizer-based test receiver offering crystalreter
anced frequency display, 100 Hz resolution

Lavel range »165 4R

Automatic voltage calibration at the push of a button

Interference measurements in line with CISPR, VDE
{with modet 521 as well as HIL and VG

AC supply and batlery operation
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°} The sensitivity 1s increased by aboul; 7 dB when usi ing the
Preamplitier ESH 3-23.
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the manually operated Test Receiver ESH 2 with high
sensitivity and overload protection offers a very wide
dynamic range and maximum ease of operation. Compact
construction, the wide range of power supplies that can be
used, and low power consumption make the receiver suitable
for use in fixed stations as welt as for mobile and portable
applications.

Thanks (© its excellent chiaractensics ang e avaiiability of a
wide range of accessories, the applications of the ESH 2
include interference measurements and fleid-strength
measurements; for use of ESH 2 as the Field-strength
Meter HFH 2 see page 299.

Covering the frequency range from 9 kHz to 30 MHz, the
ESH 2 can tune to any signal from LF 1o the upper shortwave
range. where it overlape with the ESV (page 300}

Characteristics, uses (ESH 2 alone)

The ESH 2 neads no accessories 1o operate as a s6ioniivg

@1 {test receiver) with a level range from ~30 fo
+ 137 dB;zV for example, for measurements, in 50-0 coaxiat
systems. The Active Probe ESH 2-Z2 is available for measur-
ing high-impedance test nems, Helative and absolute seleg-
tive voltage measurements are possible even in the pre-
sence of a multitude of sigrals

Automatic calibration at the push of a button and exceliant
receiver seleclivity permit accurate measurements of closely
spaced signals with very diffarent levels, for example: S88
two-tone measurements, spurious-content and sideband-
noise measurements on signal generators, intermodulation
and distorlion measurements, noise Higure measurements.

The calibration-generator output can be used for twoport
measuremants over an attenuation range of up to 110 dB
and a gain range of more than 50 dB; see diagram on the
right.

Signal evaluation Four switch-selected IF bandwidths and
numerous test outputs make it easy o carry out a wide range
of measurements:

wideband IF output, 75MHz, for the connection of a
panoramic display or a wave analyzer,

narrowband IF output, 30 kHz, for an oscllioscope,
AM/FM demodulator QUIps,

recorder output for level and frequency offset,
output for the connection of a frequency counter.

Overload of the input or of other important circuits is detected
by the test receiver and automatically signatled.
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Auxiliary instruments for additional applications

g el g Interference voltage and inter~
Yerenoe current can be measured in accordance with the
relevant standards {CISPR, FCC, MlL, VG, VOE). The follow-
ing accessories are available for this purpose (see specifica-
tions on page 289 and page 294):

Current Probe ESH 2-21
Active Probe ESH 2-22
Pagsive Probe ESH 2-Z3
Artificial Mains Network ESH 2-Z5 and
Pulse Limiter ESH 3-22
Freamplifier ESH-Z3

in addition to the overload indication and automatic calibra-
tion which have already been mentioned. the ESH 2 has
other features which are padicularly important in interference
measursments:

tevel indication taking into congideration ine conversion
factor of the sensor, e.g. directly in dBA,

frequency-dependent automatic switchover of weighting
and of calibration puise for CISPR 1 or 3,

peak indication with selectable hold time,
IF bandwidths of 200 Hz and 9 kHz in line with CISPR,
IF bandwidth of 10 kHz in line with MiL..

in interfarence measurements the Loop Antenna HFH 2-42 is
used o measure the magnetic component and the Rod
Antenna HFH 2-Z% the electric component.

Somnnitor
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con)unctscm with a receiving amenna ana a frequency
counter the test receiver can be used in radiomonitoring,
since it features excefient frequency accuracy and stability
and is capable of demodulating At4A, ARE URE (formerly At
A3, A3J) and FM fransmissions. With a frequency counter
connected to the ESH 2 generator output, high-accuracy
remote frequency measurements can be performed. The test
receiver then functions as an active filter of high selectivity.

: rETh TEASTEITIRN Compileted by the follow-
mg amennas the test receiver ¢an be used for field-strength
measuremnents {see also Field-strength Meter HFH 2 on

page 299):

Active Rod Antenna  HFH 2-Z1 (8 kHz to 30 MHZz)
Active Loop Antenna  HFH 2-22 (9 kHz to 30 MHz

Inductive Probe HFH 2-74 (100 kHz to 30 MHz)

Ancther Loop Antenna, HFH 2-23, is available as an acces-
sory for measurements on very weak signals in the frequency
range of 8 kHz to 1 MHz The Roof-mounting Kit HFH 2-25
permits the HFH 2-Z2 to be operatad on top of test vehicles.

thon o eris and measurements of cover-
age in the radlomcmstormg field can also be carried out; with
an YT recorder connected to the corresponding output, field-
strength observation is possible over extended periods of
time.

Smipre

The digital readout of the reference level in dBuV/m, which
takes into consideration the conversion factor of the antenna
used, is an important asset in field-strength measurements.

Ease of operation, setting functions

The auternatic corection of the level indication taking into
account antenna factors and conversion factor of sensors,
the automatlic level calibration and many more features
affording ease of operation make it possible to make do with
a minimum of operatling controls. Due to the lalter and the
clear arrangement of the front panel, even unskilied staff can
soon iearn to operate the instrument.

Fre o prres

w3 The whote range from § kHz to 30 MHz
is covered without band switching, in 100-He/1-kiHz or 10-
kHz steps. The 6-digit LCD frequency display is crystal-
controfied. The frequency setting is retained in @ memory
even while the instrument is switched off.

1 S A : qm The  measurement
range for smewave 5tgnais of —»30 dBuV to +137 dBpV is
determined at the lower limit by the inherent noise at 200 Hz
IF bandwidth and at the upper limit by the maximum dissipa-
tion in the RF attenuator. Sensitivity is set for the RF and IF
sections using attenuators with 10-dB steps, see front panel
section.
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Front ganad section with contrals for fevet, bandwitth, weighting and indication

In the AUTO position of the IF attenuator, the IF gain is
autormatically set as a function of bandwidth and display
mode in such a way that the receiver’s internal noise on the
display is always below 0 dB.

e g IF bandwidth is swilch-
selected at 10 kHz, 2.4 kMz, 500 Hz or 200 Hz. The signal
weighting mode can be switched to average or peak with
different hold times {e.g. 3 8} or noise weighting in line with
CISPH.
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ESH 2

ad @ The meter has a linear range of 20 dB
dﬂd twc !ogarxthmlc ranges of 40 and 60 dB. The measured
tevel js obtained from the meter indication and the digital
reference value displayed in the same line, e.g. —20 dBaV in
the photo on page 287,

Overload indication {f one of the stages in the metering
path of the receiver is overioaded the reference-value display
flagheg, This indication operates with sinewave noics as well
as with pulses.

¥ : Automatic calibration,
m&t:ated ai the push Of butwn or when the bandwidth is
chanqed. cuarantees renrodiribifity of the sascoramonis
and ease of operation. In the case of battery operation the
state of charge of the balteries can also be checked at the
push of & button.
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5 : : The ESH 2 is designed for
amu mude of s;gnal waveforms including S5B and frequency
modutation: it can be switched to NON, A1A, A1B, A3E, J3E.
formerly AQ, A1, A3, A3J {upper or lower sideband) and F3E
as well as G3E. Numerous oulpuls are provided for signal
evaluation, recording or plotling:

a panoramic display

#  narrowband output at 30-kiz iF for the connection of an
oscilloscope
AM and FM demaodulator outputs

@ outputs for the connection of recorders for level and
frequency offset

The mowey suondy is elther direct from a 12-V source, from
the 12-V battery pack {delivered without batteries), from a 24-
V supply (additional adapter required) or from the local AC
supply via the power supply unit {safety class Il; see photoon
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the right), which can at the same time recharge o trickle-
charge the 12-V battery.

Description

The Test Receiver ESH 2 is 3 triple heterodyne receiver
covering the receiving range from 8 kHz to 30 Mz by means
of 16 RF filters, the first 14 of which are fixed-tuned and the
upper two tracking with the receive frequency via varicaps.
The intermediate frequencies are 75 MHz. 9 MHz and 30
kHz. The signal to he measured passes from the RFE
aftenuator, which is adjustable in steps of 10 dB and through
which the calibration signal is fed in during calibration, via the

filter group to the first mixer, where it is converted to the first
i of 76 MHz by a synthesizer.

After passing through a crystal filter of 10 kHz bandwidth the
signal is converted from 75 MHz to 8 MHz. Two further
crystal fitters, which can be swilch-selected, provide band-
widths 0f 2.4 kHz and 500 Hz: The following 9-MHz amplifier
contains the control element for the nominal gain of the
receiver with aulomatic calibration. After conversion 1o the
last intermediate frequency of 30 kHz the signal is amplified
in a 40-dB amplifier, this range being adjustable in 10-dB
steps. The IF bandwidth can be decreased to 200 Hz using a
mechanical flter. The signal passes through a logarithmic or
a linsar amplifier with an active demodulator or undergose
interfarence weighting according to CISPR Publicatoin 1 or 3,
depending on the selected indicating mode. A second, inde-
pendent 30-kHz IF amplifier with AGC operates in paralie!
with the indicating branch inte a demodulator for AM, SEB
and FM.

Construction

Even though heavy shielding is provided, this compact
receiver weighs only 20 kg. The modern modular design,
using primarily plug-in PC boards on a motherboard, makes
the ESH 2 very easy o service. whilst at the same time the
interior space of the receiver is optimally utilized. The use of
high-grade components and the low self-heating as a result
of the moderate power drain (approx. 12 W in battery opera-
tion) further out down the failure expectancy of the recaiver, A
plastic cover may be put on the front or rear panel to protect
the receiver during transport or when it is being operated
outdoors.

Fiear view of Tast Recoiver E8M 2
with baltery pack incorporated
and powsr supply cormected

; Spacmcattons of ESH 2
Eraquenicy rangs S8 kﬁz to 29 3999 $Hz
'Fr&quamy SBRING Lo L guasiconingous with knob -
Hesolution (5tep widihy. . 100Hz, 1 kHzor 10 kHz sw tche
x 2 selecied
shgleation. .. DL UBHdigit LED, switﬁhablebaokﬁghnng
~Setiing etrar iy e CUE L ITLE X V0 50 He )
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Accessories for ESH2/ESH3

Overview

Designation » Order No. Page Used with Measurements

RF Current Prabe ESH2-Z1 338.3516.52 ESH2, ESHA Current measurement

Active Probe ESHZ-Za 299.7210.52 | 296 ESHZ, EBH3 High-impedance voltage measurement
Passive Probe ESHZ-Z3 298,7810.52 128G ESH2 ESH3 High-impedance voltage measurement
24-V Adapter ESHZ-24 338.4512.02 e ESHE2, ESV Externat DC operation

Artificial Maing Metwork E8H 2-75 438 591453 FSH2 ESHA Radio interference measurement (VDE/FCC)
14”7 Adapter ESHZ-26 338.4312.02 ESHZ, ESV Rack integration

Service Kit ESH2-Z7 338.4112.00 ESHZ, ESH3 Service

Attenuator E8H2Z11 348.7518.52 ESH2, ESHI High-imp. voltage meas., radio interf. meas.
Attenuator for ESH 2-23 ESHZ2Z31 827.6513.02 ESHZ, ESH3 High-impedance voltage measurement
Counnecting Cable ESH 321 B349.6011.02 EQH2, E5H3 Conniect. vable to XY recorder (Z3KT}
Puige Limiter ESHE-Z2 357.8810.52 ESHZ, ESHE Protection of recetver input
Preamplifier ESH3-Z3 #27.8018.52 ESH2, ESH3 Voltage and current measurement
Appiications Software ESVP-K1 397.6018.02 ESH3, ESVP Various user programs

Applications Software ESVP-KZ 389.9014.02 ESH3, ESVP Various user programs

Rod Antenna HEH2-21 335.3218.52 ESH2, ESH3 Field sirength (E field, H field)

Loop Antenna HFH2:22 335.4711.52 (284 ESH2, ESHY Field strength (E fleld, H tield)

Loop Antenna HFH2-Z3 335.6214.52 | 296 ESH2, EBH3 Field strength (E field, H field}
Inductive Probe HFH2.24 338.3018.52 | 286 ESH2, ESM3 Field strength (€ field, H field)
Root-mounting Kit HEH 2-25 335.5718.02 298 ESHD2, EGH3 Figld strength (HFH 2-Z2)

Tripod HFU-Z 100111402 | 287 0 ESH2, ESH3 Field sirength (HFH2-22/23)

Clamp-on RF Current
Probe ESH2-Z21
selective or broadband meas-

urements of both very small
and very large RF currents on

Preampiifier ESH3-Z3

With the aid of the Preamplifier ESH 3-Z3 the noise figure of
the Test Recelvers EGH 2 and E6H B is reduced by about 7
dB, so that the average value of noise at 200-Hz IF band-
width is typically ~37 dBuV. The Preamplifier is fed via the
conductors are easy to per- ESH2/3/supply and coding socket which is also used for
form with the aid of the ESH 2- ‘ Sl level display correction. The ESH3-73
Z1. itis shielded against elec- & ESH3-Z3 is aiso fitted with a J—

trostatic effects and built to  ESH2-Z1  eusb. gated cading input to ensure g
VDE 0876. that with a current probe or
passive probe connected the
level and unit display of the
test receiver fitted with a
preamplifier will be corrected.

. Spec:fzcatsons

" 9 KkMz 1o 20 MH
{between 9 and 100 kH
quency-deeren
Iacmr)

Measweman{ rangs using R
ESH2IESH S (IF bandwmnh 200 Hz
average-valug indication)
Lowat lirut (fmquency»demmm} s
37 dﬁpm

@ Specnﬁc:amn*s

Upper T RPN TSN
Transter admitance. .
Conversion factor’) (k«\'i
%ﬁaﬁ#wnvoﬁm(acm . ¥ an " ”..au
ax mma ecnmmtwﬂhbw Mz :QA e e remrencyresmnseﬂameas
I<BOOHI SO0A. L L gt ul ipﬁa‘a
Max. dameterof mndumnmrmnest L o oo M it

i3S mm

Gengral d&ta

Rated rampfemlwe rangs
Storage temperalure mnge i
L HE connustor .
: Tnmmﬂ»n a4
Length of connecting £
- Coding plug (conversion’ iacior} ;
Dirmensions (diamater/height}

ssion poin
ziave(; ,,,,,
:d:, imrml pmn& (FP,) i

1zmntaox rumwype
,55 My 20 mm e

’} Gcﬂvemm factor = fogaiithm ofthe raﬁo betwaen e wtpu; :ﬁtago and..
- the nput curent: aulomatically taken into account! xaetween 0. 1 and3g.
MHzin tho resdowton the ESH S and ESH 3. 0 g
% Below 160 kHchmue:sion!amﬂsesuaw 15 caa: 9 ka
204 {c:aisbraﬁon chart supphisd a5 an amsscry)
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Active Probe ESH 2-Z2/Passive Probe ESH 2-Z3

For high-impedance measutements of, say, narrowband
wanted signals on lines or narrowband and broadband inter-
ference signals at the receiver input or antenna cabling, use
of shielded probas is recommended. Thay contain internal
highpass filter sections to reject supply voltages.

The Active Probe ESH 2-22 is designed for measuring AC

voltages over the frequency range 9 kHz to 30 MHz on lines
that do not carry AC supply voltage.

Active Probe ESH 2-Z2 with
actesstrios: the Passive Probe
ESH 2-2% inclurdes an additional
probe Hip with hand quard and a %,
4-mm ground socket

The Passive Probe ESH 2.23 (o VDE 0876 standards) is
particularly suitable for measuring radio interference voliages

Pulse Limiter ESH 3-Z2
Attenuator ESH2Z11

High RF input levels as well as high-energy interfering pulses
that may result from switching on or off the test item con-
rected to an artificial mains network may cause damage 0
the RF input circuits of test receivers. The Pulse Limiter ESH
3-Z2 and the Attenuator ESH2Z11t limit and reduce the

EREE - B A

Faginae soom moswgent Tofl €

Puise power-nandiing
capacity of Pulse Limiter ESH 3-22
Black pulse emrgy E = f {t}

wii geiiage ¥, w10

ESH 2-22
ESH 2-23

on, for example, AC-supply lines. The Aftenuator ESH2-Z31
to VDE 0877, Part 1, is used for checking the noise source
impedance,

‘Max. input voltage
1<BOHz
{500k .
i = 9 kHz ( 30 M}{

© BNG Adapter URV-Z .
| Atlanuator ESH 2231

interference level. The pulse limiter is fitted with a coding plug
for the Test Receivers ESH 2 and ESH 3 which then auto-
matically take into account the insertion-loss,

285
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Rod Antenna HFH 2-21 inductive Probe HFH 2-24
® Broadband active Rod Antenna # Inductive Probe HFH 2-Z4 for
HFH 2-21 for use as & general simple approximate meagurements
purpose recelving antenna and for of the magnetic tisld-strength com-
measuring  the electical field ponent.

strength companent

Minimum measutable field-strength fevel tfor 57N = 1) of the antennas HEH 2-
Z4, -Z2 and 23 as o tunction of the frequency {average-value imfcation g
200 Hz IF bandwidth). In the GISPR indicating mode the minimum measurable
figld-strength goes up by about 8 98 over the range 8 KH» 1o 149.9 kHz (CISPH
3} and about 23 dB over the range 150 kHz to 30 MHz (CISPR 1).

L.oop Antenna HFH 2-22

& Active Losp Antenna HFH 272 PR IR . —
for measuring the magnetc fielkd- ] H . ‘ ;
strength  component {on Tripod : ) g
oz e ( I ., ; ¥)Cuarantoed values!

i3 3‘:‘} %, i . N u“é
£ " ‘ i § H
dBvim
/ 20
53
i
L ;
E‘g’ ‘“"‘**'-m:m L
: T s
gL o
/ T g
‘”m_‘b oL
\ 7/ L HFH2-Z8 T 1%
. Loop Antenna HFH 2-Z3 P
* *®  Aglive Loop Antsnna WFM 2423 | ; i | i
4 for measuring extremply low field ~ — S S— H :
“E . strength over the frequency rarige G,{)GQ i 0,03 00501 0305 1 3 5 10MHz 30 S0100

g to 150 kMz (? Az}

S

Specmcat;ons :

'boapfiintfunm
HEH 222
o ki to 30 MHz

quumy range

Measwamam rangs i bandwm 00 Hz‘

average-vaiue mdication) - o
Lcmer liewsit {he{xuemwmnwnx.
sae dtagram above}

fated: xampemh)ra }m;g&
i Sltvage temparatur

" temale. sannsior
Gm :

C’»urrem drain :
{210 Vi variss with wtam isml}

Weiqht

In fransport case.
| without cables;

m trangocn case,

max:aj cable (10 m}
Simply{codmg i (10 m)
- 12pols Tithel

el ccnmcéor
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rtificial Mains Network ESH 2-25

For interference measurements on AC-supply-tependent
loads a circuit must be provided to ensure that the AC supply
voltage is supplied to the test item, on the one hand, and. on
the other hand, that the AC supply represents a defined load
impedance for the test item. Furthermore, provisions are
made so that interference from the AC supply does not reach
the test circuit, and that the defined interferance voltage
produced by the test item can be connecled 1o a test receiver
suitable for radio interference measuremeénts, such as the
ESH 2 or ESH 3.

The Artiticial Mains Network ESH 2-25 is a V-network (50
wH + 50Q) 1] 50 Q inline with VDE 0876 and CISPR 3. ftuses
air-cored coils and contains an artificiai hand and a choke
suppress interference on the ground fine. A built-in blower
with a separate AC supply provides automatically controlled
cooling or continuous cooling. as required.

ESH 2-Z4

For phase switching in an automatic test system the Artificial
tains Network can also be remote-controlled via TTL control
inputs using the R&S Controllers PUC. PCAS and EZM.

24-V Adapter F&H 2-74

The ESH 2 as well as the ESV can be powered from a 24V
DBC mains supply via the 24-V Adapter ESH 2-Z4 which may
be mourted at the rear of the receiver in the place of the
power supply or bailtery pack,

Specifications
Input Votigge range -A S
- {protected against réversal of polamy} ..... +18 332V
npot connectar {mating connector T v
is supplied with !he ESH2-24) e cur. oo 6-way male standard
>€)nu}uwm\aca.‘,a,.,x”M..u(,4;:., HIREV E05V
QUDIRCORRBLIOr ) L v 4-contact female special
- Maxitmum sutput currant :
{shan-circult-proof) 2 A

L1016 #4550

Rated temperature rangs. . :
Storage lemparatyre tanie =25 W #7000 o
-Dimensions {WXHND} 208 M 172750 mme
Weight s tkg . pal
"Qrder mrgmm % L WS4 Adapter ESH 2i74
) : - 338.4512.02
Accessories supplied :
Mating conngctor, temale "L L0 e e 31869'&600

Other accessoites for use in radio-interference measure-
ments are o be found on page 295, for example
Attenuator ESH 2-211 and
Pulse Limiter ESH 3-22.

They are recommended 1o protect the receiver's internal
attenuator from excessive AC supply interference when
working with the Artificial Mains Network,

Specifications e “ .;{ o L

Frequamy fange e, 9RHZ to aa NHz :

Eguialent droult (fo VDE 0878} 150 ;.rH G Q) shun!ed b)' 500
Enorimils (lo VOE JB76) .. ... E20%

Continudus-rated oulpul cirrent .. 4x 25 A &

Max. instanianeous lepm current LAXBOA.

S Raxo AL supply kequenw B Mz
Cooling . .0t o s buntt»grgﬁh!gy{ar .
L Connetors T ;
M: suwfsf oS
......... M s caum priale

Blower connagtor il ,’male Eurapean standard

A stipply ompuw for test it

2X16A . temaie M%ﬁ aanhmg ctmtac%;
ANB2A Cexon {emaie
RF putput . . BNC female.
Freroore contiod lnm qﬂm«y anhml wmale
: kmfmaihand Jacks 2
General data ‘f::‘:,‘ : > sk ATNes:
Fated wmperature rangs L. SHOMEASTC T e
Ssoragawmpemture range‘ . <P 10 +70°C) S

AC supply {hlower): 00T E0/2A0 V. 20 VA

Cvarall dxmmwms gWxH X0 492 mm 204 mmx5038 mm
Wavgm 5 o 26k Hi
‘Gvderdssignaﬂon S
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ESH 2-Z4
HFU-Z
Tripod HFU-Z

is used for supporting the Loop Antennas HFH 2-22 and -Z3
{page 2986}

Order designation . ... » Tripod HFJ-Z
110.1114.02
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Roof-mounting Kit HFH 2-Z5

The Rool-mounting Kit is used for fixing the Loop Antenna
HFH 2-Z2 on the roof of & vehicie, where i is permanently
mounted. The amenna can be rotated from inside the

HFH 2-25

ESH 3-Z1

test receivers

vehicle. A scale in degree divisions permits reproducible
seftings. The opening in the vehicle roof must have a diame-
ter of 72 mm, the maximum roof thickness is 20 mm. Rubber
rings are used for sealing. The loop antenna is inserted from
above. The RF and coding sockets are accessible from
inside the vehicle. When the loop antenna is dismounted, the
roof opening can be covered up by a cap.

Specifications.

22k i
L W Rootmounting KILHFH 225
3355718.02. o

19" Adapter ESH 2-Z6

permits the bench model of the ESH 2 to be converted to a
18" rackmount, four dimensional units in height.
Order designation ... ... W 10" Adapter ESH 2-26
i : Senaan Reagizoe

Service Kit ESH 2-27

permits plugHin circuit boards 1o be operated outside the
instrument when doing repair work. It comprises a 48-core
flexible adapler cable and 14 coaxial connecting cables.

Ordercesianation  ©.... . b Sarice KtESH 2.27
LR Y

Connecting Cable ESH 3-21

This cable is used for connecting the ESH 3 recorder output
to the XYT Recorder ZSKT,

.

Orde designation ... ... » Conroeting Cabié ESH 3.21
o s TN Coesotto




