
B HF TEST RECEIVERS

The manually operated Test Receiver ESH 2 with high
sansitivity and overload protection otters a very wide dy-
namic range and maximum esse ot operation. Compact
construction, the wide range ot power supplies thaI can be
uSed, and low power consumptlon make the receiver suitable
tor use in fixed stations as weil as tar mobile and portable
applications.

Thanks to its excellent characteristics and the availability ot a
wide range ot accessories, the applications ot the ESH 2
include Interference measurernents and fleld-strength
measurements; tor usa ot ESH 2 as the Field-strength
Meter HFH 2 see page 276.

Covering the trequency range from 9 kHz to 30 MHz. the
ESH 2 can tune to any signal trom LF to the upper shortwave
range, where it overlaps with the ESV (page 262).

Characteristics. uses (ESH 2 alone)

The ESH 2 needs no accessories to operate as a selectlve
voltmeter (test receiver) with a level range from -30 to
+ 137 dBIAV, tor example, tor measurernents, in 50-0 coaxiaJ
systems. The Active Probe ESH 2-Z2 is available tor measur.
ing high-impedance test iterns. Relative and absolute selec-
tive voltage measurements are possible even in the pre-
sence ot a multitude ot signa/so

Automatic calibration at the push ot a button and excellent
receiver selectivity permit accurate measurements ot closely

spaced signals with very different levels, tor example: SSB
two-tone measurements, spurious-content and sideband-
noise measurements on signal generators, intermodulation
and distorlion measurements, noise flgure measurements.

The calibration-generator output can be used tor twoporl

measurernents over an attenuation range ot more than 100
dB and a gain range ot more than 50 da; see diagram on the

254 right.

field strength

IBIA.VTest Receiver ESH 2 . 9 kHz to 30 MHz/ -30 to + 137 dBJ
. ~.,.n.~ 1- ,..-Ai.- -.Pi.v. 8t.a... Synthesizer-based lest receiver ofIering crystaJ-referenced

frequency display
. AesokItion of frequency display 100Hz
. High overk)ad capacity
. High overall seIectivity
. Levet range >165 dB
. Automatic vollage caII~ation al the push of a button
. XV recording of interference and field-strenglh spectra
. Generai-purpose uni! for:

Wanted-signaJ rneasurements
Interference measurernents to CISPR. VDE. MIL and VG

. AC SUpply and battery operation

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

. wideband IF output, 75 MHz, tor the connection 01 a

panoramic display or a wave analyzer.

. narrowband IF output, 30 kHz, tor an osciJloscope,

. AM/FM demodulator outputs,

. recorder output tor level and frequency offset,

. XV recorder outputs tor interference and field-strength
spectra,

. output tor the connection 01 a frequency counter.

Overload ot the input or 01 other important circuits is detected
by the test receiver and automatically signalled.



meters

Auxiliary instruments tor additional applications .
Interterence measurement Interference vo/tage and inter-
ference current can be measured in accordance with the
relevant standards (CISPR. MIL, VG, VDE). The fotlowing
accessories are available for this purpose (see specifications
on pages 257 and 242):

RF Current Probe ESH 2-Z1
ActIve Probe ESH 2-Z2
Passive Probe ESH 2-Z3
Artificial Mains Network ESH 2.Z5
Pulse Umiter ESH 3-Z2
Preamplifier ESH 3-Z3
T -network ESH 3-Z4
Two-llne V-network ESH 3-Z5
V-network 5 I1H 11 50 () ESH 3-Z6
Loop Antenna HFH 2-Z2
Inductive Probe HFH 2-Z4

In addition to the overload indication and automatic caJibra-
tion which have al ready been mentloned, the ESH 2 has
other features which are particularty important in Interference
measurements:

level indlcation taking info consideration the conversion
factor of the sensor, eg directly in dBItA,

frequency-dependent automatic switchover of weighting
and of caJibration pulse tor CISPR band A and B,

peak indication with selectable hold time,

IF bandwidths of 200 Hz and 9 kHz in line with CISPR.

linear scale range of 20 dB for CISPR measurements; IF
bandwidth of 10kHz in Iine with MIL,

recording on XY recorder (diagram below).
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Radlomonitoring, remote frequency measurement In
conjunction with a receiving antenna and a frequency count-
er the test receiver can be used in radiomonitoring. since it
features excellent frequency accuracy and stability and is
capable of demodulating A 1 A, A3E. J3E and F3M transmis-
sions. With a frequency counter connected to the ESH 2
generator output, high-accuracy remote frequency measure-
menta can be performed. The test receiver then functions as
a tunable filter of high selectivity.
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Field-strength measurements Completed by the follow-
ing antennas the test receiver can be used tor field-strength
measurements (see also Field-strength Meter HFH 2 on
page 276):

Active Rod Antenna HFH 2-Z1 (9 kHz to 30 MHz)
Active Loop Antenna HFH 2-Z2 (9 kHz to 30 MHz
Inductive Probe HFH 2-Z4 (100 kHz to 30 MHz)

Another Loop Antenna. HFH 2-Z3. is available as an
accessory for measurements on very weak signals in the
frequency range of 9 kHz to 1 MHz. The Roof-mounting Kit
HFH 2-Z5 permits the HFH 2-Z2 to be operated on top of test
vehicles.

For radiomonitoring appllcltloM. the ESH 2 can be used
to measure propagation and coverage. Long-term field-
strength observation is possible in conjunction with a YT
recorder, e.g. the XYT Recorder ZSKT. For plotting field-
strength spectra, an XV recorder can be used.

For interference measurements. the Loop Antenna HFH 2-Z2
is used to measure the magnetic component of the interfering
signal, and the Rod Antenna HFH 2-Z1 tor the electricaJ

cornponent.

The digital readout of the reference level in dBI1V/m, which
takes into account the conversion factor of the antenna used,
is an important asset in field-strength measurernents.

Ease of operation, setting functions

The automatic correction of the level indication taking into
account antenna tactors and conversion factor of sensors,
the automatic level calibration and many more features
affording eISe of operation make it possible to make do with
a minimum of operating controls. Due to the latter and the
clear arrangement of the front panel, even unskilled staff can
soon learn to operate the instrument.

Frequency setting The whole range trom 9 kHz to 30 MHz
is covered without band switching, in 100-Hz. 1-kHz or 10-
kHz steps. The 6-digit LCD trequency display is crystal-
controlled. The frequency setting is retained in a memory
even while the instrument is switched off.

Sensitivity setting The measurement range for sinewave
signals of -30 dBj1V to +137 dBI1V is determined at the
lower limit by the inherent noise at 200 Hz IF bandwidth and
at the upper limit by the maximum dissipation in the RF
attenuator .

UnIavour8bie - of 3 % CIOIImodulation by int8rferWIg 19181 wWI :K) %
moduIaIion depCh . a fWICtion 01 inl8mally switdIed RF -- of T88I ~
ESH 2 (wilhoul RF 8t8rWJ81k1n) at an IF b8ndwidIII of 10kHz



ESH 2
SensitiYity setting (cont.) Sensitivity is set tor the RF and
IF sedions by means of sparate attenuators in 1O-dB steps.

In the AUTO position of the IF attenuator, the IF gain is
automatically set as a functlon of bandwidth and display
rnode in such a way that the receiver's internal noise on the
display is always beIow 0 dB.

~ F ~ d ESH2 81 M ~ l8w8I d -~ c8m (~ D 77
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Bandwidths, signal welghting IF bandwidU1 is switch-
selected at 10 kHz, 2.4 kHz, 500 Hz or 200 Hz. The signal
weighting mode can be switched to average or peak with
different hold times (eg 50 ms, 1 s) or noise weighting in line
with CISPR.

Level indication The meter has a linear fange of 20 dB
and !WO logarithmic ranges of 40 and 60 da. The measured
level is obtained from the meter indication and the digital
reference value displayed in Ihe same line.

Overload indlcation If one of the stages in Ihe metering
path of the receiver is overloaded the reference-value display
flash es. This indication operates with sinewave noise as weil
as with pulses.

Internal callbration, battery check Automatic calibration,
initiated at the push of button or when the bandwidth is

changed. guarantees reproducibility of the measurements
and ease of operation. In the case of battery operation the
stare of charge of the batteries can also be checked at the
push of a ~tton.

Signal demodulation, outputs The ESH 2 is designed for
a multitude of signal waveforms including SSB and frequency
modulation; it can be switched to NON (AO. zero beat), A 1 AI
A1B (A1, 1-kHz beat note). A3E (A3, double-sKjeband AM),
J3E (A3J, upper or kMer s~) arid F3E (F3. frequency

modulation). Numerous outputs are provided for signal
evaluation, recording or plottlng:

. wideband OUtput at 1 st IF (75 MHz) for Ihe connection of
a parwxamic display,

. narrowband output at 3O-kHz IF for the connection of an

oscilloscope,. AM and FM denmulator outputs,

. outputs for the connection of recorders for level and
trequency offset.

. trequency-proportional X output for XV recorder (optlonal
linear or logarithmic freqUefv;y axis).

field - strength

The power 8upply is either dired from a 12-V soufc8, from
Ihe 12-V battery pack (dellvered without batteries), from a
24-V suppiy (24-V Adapter ESH 2-Z4 required) or from Ihe
local AC SUPPIy via the power SUPPIy unit (safety dass 11),
which can at the same time recharge or trickle-charge ~e 12.
V battery.

Special features

TrIpie heterodyne receiver.

RF level switchable in 10-dB steps trom 0 to 110 dB.

16 RF filters, linear mixer stage.

Intermedl8t8 frequenciH: 75 MHz, 9 MHz arid 30 kHz.

IF bandwldth adjustable to 0.2 kHz, 0.5 kHz. 2.4 kHz and
10 kHz.

Converter oscillators using synthesizer technique.

IF level Iwltch adjustable in 1O-dB steps from 0 to 40 dB.

Average and peak Indlcatlon as weil as quasi-peak weight-
ing in line with CISPR publlcation 16 band A and B.

Level indlcation ranges: 20 da, linear; 40 da, 60 da,
logarithmic.

Demodul8tor clrcult8 tor FM and AM; BFO tor NON, A 1 A
and J3E (upper and lower sideband); automatic IF gain
control tor aJl AM demodulators.

Bullt-ln loud8peeker.

Ca/lbr8tlon ~.ner8tor with stahle sinewave signal source
(tracking generator) and pulse generator tor quasi-peak cali-
bration.

Construction

Even though heavy shieldlng is provided. this compact re-
ceiver welghs only 20 kg. The modem modular design. using
primariy pIug-in PC boards on a motherboard. makes the
ESH 2 V8fY easy to service. whilst at the same time the
interior space of the receiver is optimally utilized. The UM of
high-grade components end the low setf-heatlng as a resu/t
of Ihe moderate power drain (approx. 12 W in battery opera-
tk>n) hx1her cut down the failure expectancy of the receiver.
Rubber covers can be put on front and rear panel to protect
the receiver during transport.

r.. R8C8Iv.- ESH 2 wifI AICOId.- Ac-.*'" ESV-Z4 tc.' ~ - ~
b 01 XYT AICOId.- ZSI<T

Specifications 01 ESH 2
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RFnput. ""'.'.." z.. 5OQ.BNCIenMVSWR wiÖI RFatteooaIDI ~10dB. <1.2:, i., , .

wiÖlRF~adcxlOdB <2 .' ..

Mlxiftlm Input ~ ..

withRF8II8nu8IkInOdB 130dB\iV
wMhRFIII8.-öon~10dB 137ce..V

MIxiftIm PIM energy (~- 10 118)
""RF~~dB 1mW8
o.cIIab'rItIdIbI .; <OdBI&VlnIemeIinpuI .rs .,

9to<150kHz ~...
150kHzto<10MHz 13IUboc1awtllerl
1 0 b <20 Woll .; nckIng fII8I'
2Ob<30MHz ... ... ~fII8I'

:'~-:""'-M nlnUnlty, nonII.-rIIIM

1~18j8cIon(11t1F) ., >100dB,typ.131dB
IF~ ...'; ; :. >100dB,iyp.110dB
~~: 8) ~-v:v l8Ige 1 0 ~ 150 kHz

(aigNI ~ ~40 Id-iz)
b) F~ ringe 150 kHz ~ 30 MHz

Type SIgn8I S/N I~ ~
leveI r8tio (guaranteed) \ypicII
ce..V da dBm dBm

8) ~ 100 >55 +47 +~
dg 100 >50 +43 +55
di 80 >e5 +15 +20

b) ~ 100 >~. +73 +100
dg 100 >«) +53 +75
di 100 >53 +20 +25

~
An iIt8IferWIg lIgn8I will m - 30% end, - 1 kHz ~ >100 kHz

::~.~~.~ ~~~~..,.,.
RFI88Ic8ge

VMaIion d ~ It alWd
lIrwIgIh d 10 V/m (will' +1.) ... <1 dB

~ ~...
1stlF 75 MHz
2ndIF ... ... 9MHz
3rdIF ~kHZ
F ~-.;:-..~.:;. (fIX'

Nominal
b8rwjwtdth

p88i1)
~
b81dw.

-.8IId
8-c8

. bIndw.
(:10%)
aHz
_Hz
2.e~
9.5~

BHzIj 500Hz ... """""" 2.4kHz .. ... """"

10kHz IF ~ (-8 ce) for

--- ~. m CISPR
(PIIbI.18)81dVOE0878 kI8N8 noI88 . (fM >SO kHz)

Averlge B - B Hz .
P88k B-BHz.
ClSPA b81d A B - 9 kHz

CISPRb81dB B-BHz.

1~~
seoHzlj
2.4 kHz
ak!olz3j

0.2 kHz/9 kHz

Iyp.~
-:J) d8j&V
-22c8tiV
-6 c8tiV
-28dBIAV

-~~ ~ lIOIIe .-.aon ...
('" I.. <50 kHz. 8 - 200 Hz)

Volt8g8 ,..
l.ower limit
(3 ce 8bC1ie i1I8m8I ~ '-I) -~,...137dB

~m<-8~V
movW9oCXIIIm8'- .
~ b8dc~
2OdB
4OdB/eodB
toI«Incen18/t<8r
8Y8f8g8. P8Ik. p88k wMl3 . hold
.-n..CI~(~.1.3)

~lhnlt INI..-ntlPUlbllö~-- ..

Voft8O8lrdc81on . . . . . . . . . . .

ScII8 r8Ig8I, ---1ogIrIItIii.ic' . . .

T~af~~~::
Vol8ge ~ error

-. .,. 20 dB
VM~18dBlboYe~1QI8 <1 dB

~ -.or of log. ~
Um8mp-.u.8II8Ct <2dB

CdbrItkx1~
A-./PeIk ---v-aD
CISPR... '...'..' Pl*-v-t8t«

') An lI1JKII b' In -.m.I..r-IIc. ~ of 5 MHz M 10 MHz 18
~ m ~ Ihe 884dng 8CCInCy.

., ~.x:..ICy when nI8UU~ --- .. 200 Hz ~
(-*Ilol18 mIIaIrWIg 8m)I' 1.5 Im) M m U*I8 n lI8PI d
100 Hz.'> :t20~. '
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. -' ,'.. c. .
Typ8eofdlmodul8tlon ~ (AO. zero be8I)

A1A (A1.1~b88t~)
ME,' (A3. ~01 AM)
J3E (A3J.LSB. USB)

0utpUI8 F3EJF3. ~ ~)

Sig. g8nerak)r EMF (re/. ~. '. , ,
cenbelWilct1eddf) . ... ae_V:to.5dB;500.

~ '-n8Je ~Comeca b lnt8M8 SIWf '
~"""nacx1dng . , ".. 12-con8ctTud18IfnIIe
AF8ign8.8d/u118b18 ; up 103.5 V; 100;Jack~34
IF75MHz ;... ; 5O0;~fem8lecomeclor

GaiI(k1putItOdB) ..;. 10 :t3dB.bIndwkIh~1o
'RF~

IF30kHz , 1 kQ;~f8m8Ie(XjM8C!ol'
EMFltfl... ~; 2V.~-~...u,c0rreep0nd8

.~.. 1o1F~
AM~ ..; 10kQ;~f8m8/ealm8cD'

EMF. peak 10 peak :: 1 V It 100% mod.
FM~ 10kQ;~I8m8I8~

EMF :t0.SVb5kHz~
AeccnMr ~ 5O-CXInI8Ct ~ f8m8I8 00rWI.

Fr8qu.1CyollHl.., :tSVb:t5kHzoft88l;10kO
~1i1-..pe8k~.. +5Vbla

ilCISPR +2Vbla
10kQ~~-o»ild~

L8Y812 ~-~., ~~IoCISPR(1,3);EMF

81d ouIput inP8d8nce . b 18Ye11
X ~. log . . . . . . . . . . . . . . . . . . . rwcorISer output, ~ YOII8g8

~~-1c;.-"10 log ~,
01o+SV.R.-10kQ

11n", '--~~d8g8
~-1c;.-.m~,
Om+5V.R.-10kQ

. . . . . . 5/10 MHz. ...t;;.~r88l8clld;

EMF1 V~500 a..rIId8t8

R818d~r8nge , -10~+45.C
~~rW1g8 .."." -25~+70.C(~b8II8ri8I)

-10 ~ +eo.c (wIfI~)
POWeI' IU~ ,., Yi8 po..- ~ l81iI Of ~

belSllypU
AC~~ri 110/125/220/238 V +10/-15%.

47 m 420 Hz (80 VA);

VDE0411 8*t8tyclaa. ([)IN 47411)
B81t"YpU .".'.'.".."... +12V.8.SIo8.5Ah.

~ .. -4 h p« dwge
BeUwy k1PJt ."".."""".. 4-QIrII-=t lP8d8I 8Ock8I

-IIIPIY: +10.810 +14.5V/-1 A
cn-ion8.weigIW , 347nwnx208nwnX484nwn.

19 kg will POw.' lUppIy wWI
21 kg will b8II8Iy p-=k

~~-.,-~ ~ Input
(BNC femaIe ~nector)

8 : S)-dB
~

-1:5
-1:5
-1:1.8
-1:2.4

(1ul1Wt-=tlO\/el')

Ordering information
Ordw d881tn8t1on . . . . . . . . . . . . .. ~ TI8I R-*"- ESH 2 :J)3.20Z.52

gu8r81t.v8k1t8
<-27d~V
<-19d8taV
<-3 c81&V
<-25d~V ~~oA~ Blll8lyPldl(wiIIOuIbIII8ri8)

batt. CXIM8CD LEMO F.c m4 8.7
5O-cont8CI ~ nW8 COIW1-*"

~8XtrH
Forl~~~Is:
RF~PIob8 ESH2.Z1 ..338.3818.52
(9kHz ~ :J) MHz)
ActiwProbe ESH2.Z2 .. _.7210.52
18kHz m 30 MHz.1Wgh ~ - ~)

P88Ive PIob8 ESH 2.Z3 .. S.7810.52
(8kHz m :J) MHz. VOE 0878)
Ar8ftcI8M1nNetwork ESH2.Z5 ..338.5218.53
(9 kHz m 30 MHz. VOE~, ClSPR 3)
~~.. ... """".' ESH3-Z2 ..357.8810.52
~9kHztoOOMHz ESH3-Z3 ..827.8018.52
~8tor ESH2Z11..348.7618.52

For ~ ~ (~ UI8' HFH 2, pege 278):
RodAl8ll'8 HFH2.Z1 ..335.3215.52
lDOP~ HFH2.Z2 ..335.4711.52
lDOPAr81na HFH2-Z3.. 336.8214.52
Tripod HFu.Z 100.1114.~
~PIob8 t*H2-Z4 .. -.0018.52
RcxIf-mou~KJt
(kIr~Al-..HFH2-Z2) t*H2-ZS .. D.5718.~
0 :
~ 110.2858.00
24-VAdIpI ESH2-Z4.. _.4512.~
6- V ~ StIr8g8 B8IIry

9.5N1(2~ 8.4012.00
19"AdiPIIr ESH2-Z8.. 8.4312.~
~KJt ESH2-Z7.. 8.4112.00
~~.. ~CXJUrI8!8:
XYT~ZSKT """"" ~1.901o.~
F~ -- for ~ "-*ICY ~
-.!My <10 mV 11m 50 o,eg PM 8878/~ ~ PIII.-



TEST RECEIVER ESV

The ESY is a manually operated. sensitive and overload-
protected test receiver offering a very wide dynamic range
and maximum ease ot operation. Compact construction.
wlde range ot power supplies and low power consumption
make the receiver suitable tor use in tixed stations as weil
as tor mobile and portable applications. The Test Receiver
is avallable as model 52 (20 to 520 MHz) or as model 53
(20 to 1000 MHz).

Thanks to its excellent characteristics and the availability ot
a wide range ot accessories. the applications ot the ESV in-
clude Interterence me.surements and f'e'd-strength
me.aurements.

Characteristics, uses (ESV alone)

The ESV needs no accessorles to operate as a selectlve
voltmeter (test receiver) with a level range trom -10 to
+137 dBI1V, tor example, tor measurements in 50-0
coaxial systems. Relative and absolute selective voltage
measurements are possible even in the presence ot a mul-
titude of signals.

Automatic calibration at the push ot a button and excellent
receiver selectivity permit accurate measurements ot
closely spaced signals with very different levels, tor exam-
pIe: adjacent-channel measurements, spurious-content
and sideband-noise measurements on signal generators,
intermodulation and distortion measurements. noise tlgure
measurements.

Test Receiver ESV

- '"'~ -

, . 20 MHz to 1 GHz/-10 to +137 dB~V
. Synthesizer-based test r:eceiver offering cryst8l-referenced

frequency display
. High overload capacity

. High dynamic selectivity

. Automatic level calibration at the push of a button

. Automatic over1oad detection
\

. Gener8i1)urpoH unlt for:
I Wanted-signal meuurements

Fleld-strength measurement with test antennas
Interterence measurements to CISPR. VDE. FCC. MIL end VG

. AC suppiy end battery operation

Sign81 ev8lu8tlort. Four switch-selected IF bandwidths
and numerous test outputs make it easy to carry out a wide
range ot measurements:

. wideband IF output ot 10.7 MHz tor the connection ot a
panoramic display or a wave analyzer

. narrowband IF output ot 10.7 MHz tor connecting an
oscilloscope

. AM/FM demodulator outputs

. recorder output tor level and frequency offset

Typical IF Selectivity of the ESV



Auxiliary instruments tor additional applications

Interference me.Burement. Interference voltage. inter-
ference current and interference power can be measured
in accordance with the relevant standards (CISPR, VOE,
FCC. MIL. VG). The following accessories are available tor
thls purpose:

VHF Current Probe ESV-Z1 (20 to 300 MHz)
Absorblng Clamp MDS-21 (30 to 1(xx) MHz)
(Data sheet 203442)

In addition to the overload indication and automatic callbra-
tion. which have al ready been mentioned. the ESV has
other features which are particUlarly important in Interfer-
ence measurements:

level indication taking info consideration frequency-inde-
pendent conversion factors of the sensor, e. g. directly in
dB~
peak indlcation with selectable hold time
IF bandwidth of 120 kHz in IIne with CISPR
scafe range tor measurements tor CISPR: 10 da, linear
IF bandwidths of 12 kHz. 120 kHz and 1 MHz in line with
MIL

Radiomonitoring. In conjunction with a receiving anten-
na the test receiver can be used in radiomonitoring, since it
features excellent frequency accuracy and stability. It is
capable of measuring and demodulating AO (NON), A3
(A3E) and F3 (F3E) transmissions and comprises a
squelch and a switchable AF filter.

Two-tone measurement on Test Receiver ESV

Field-strength measurements. Completed by the follow-
ing antennas the Test Receiver ESV becomes the Field-
strength Meter HUF:

Broedbend Dipole HUF.Z1 (20 to 80 MHz)
Log-pertodlc Antenne HL 023 A1 (80 to 1~ MHz), with
meat. trtpod and cable aet

For radiomonitoring applications the HUF can be used to
measure antennas. propagation and coverage. It features a
field-strength measurement error of < 3 dB compiylng thus
with the CCIR recommendation 378-1. Long-term field-
strength variations can be recorded if a YT recorder is con-
ne<:ted to the rec.9r~er output.

TEST RECEIVER ESV

Ease of operation, setting functions

The correction 01 the level indication taking info account
conversion factors of sensors, the automatic level calibra-
tion and many more logic functions make it possible to
make do with a minimum of operating controls. Thanks to
the clear arrangement of the front panel, even unskilled
statt can Jearn to operate the instrument.

Frequency setting. The whole range from 20 to 1000 MHz
is covered without band switching, in 1-kHz, 1o-kHz or
100-kHz steps. The 6-digit LCD display is crystal-refer-
enced. The frequency setting is retained in a memory even
while the instrument is switched off.

Sensitivity setting. The measurement range for sinewave
signals of -10 to +137 dBIJ.V is determined at the lower
limit by the inherent noise at 7.5-kHz IF bandwidth and at
the upper limit by the maximum dissipation in the RF atten-
uator. Sensitivity is set tor the RF and IF section using at-
tenuators with 10-dB steps, see front-panel section.

Front-panel sectlon with controls rar sensitivity. bandwidth. weight-
ing and display

In the AUTO position of the IF attenuator, the IF attenua-
tion is automatically controlled as a function of bandwidth
and display mode in such a way that the receiver's internal
noise is always below 0 dB on the display.

Bandwidths. signal welghting. IF bandwidth is switch-
selected at 7.5 kHz to 12 kHz, 120 kHz and 1 MHz. The sig-
nal weighting mode can be switched to average or peak
with different hold times (1 S, 3 s) or noise weighting in line
with CISPR. -



TEST RECEIVER ESV

ESV - Test Receiver

Level Indlcatlon. The meter has a linear range of 20 dB
and two logarithmic ranges of 40 and 60 da. The measured
level is obtained from the meter indication and the digital
reference value displayed in the same line. e. g. 40 dBI-LV in
the photo on page 3.

Overload Indlcatlon. If one of the stages in the metering
path of the receiver is overloaded the reference-value dis-
play flashes. This indication operates with sinewave volt-
ages as weil as with pulses.

Intemal calibratlon, battery check. Automatic calibra-
tion. initiated at the push of a button or when the band-
width is changed. guarantees reproducibility of the mea-
surements and esse of operation. In the case of battery
operation the state of charge of the batteries can also be
checked at the push of a button.

NF.AF DEMODULATION

Front-panel section:
demodulation end AF setting:
RF input,
squelch end power SUPPIy
tor Current Probe

4E)
R,..O

VI
HFRf

G-- .~
Signal demodulation. outputs. The ESV is designed tor
a multitude ot modulation types: it can be switched to AO.
A3 (AF wide or narrow) and F3 (AF wide or narrow).
Numerous outputs are provided tor signal evaluation. re-
cording and plotting;

. wideband IF output ot 10.7 MHz tor the connection ot a
panoramic display or a wave analyzer

. narrowband output ot 10.7 MHz tor the connection ot
an oscilloscope

. AM and FM demodulator outputs

. output tor the connection ot recorders tor level and fre-
quency offset

The power supplV is either direct trom a 12-V source. trom
the 12-V battery pack (delivered without batteries), trom a

24-V SUpply (24-V Adapter ESH 2.Z4 required) or tram the
local AC supply via the power supply unit (safety class 11;
see photo on the right) , which can at the same time re-
charge or trickle-charge the 12-V battery.

Description
\

The ESV is a double heterodyne receiver with a phase-
synchronized tuning oscillator. The input signal passes via
an RF attenuator to one of nine bandpass filters (depend-
ing on input frequency) and then to a high-power ring mix-
er where it is converted to the 1st IF of 810.7 MHz (20 to
<520 MHz) or of 310.7 MHz (up to < 1CXX> MHz). The sig-
nal is then amplified and filtered in multi-section filter cir-
cuits. Another mixer stage produces the second IF of
10.7 MHz.

Further signal path: After filtering (crystal filters of 7.5, 12.5
and 120 kHz and LC filter of 1-MHz bandwidth) , IF amplifi-
cation (switchable in 10-dB steps) and rectificatlon, the
signal passes through circuits producing peak and average
values and undergoes weightlng to CISPR before it
reaches the display.

An amplifier tor monitoring AM signals and a limiter amplifi-
er tor FM signals are operative in parallel to this measure-
ment and display section. Four demodulators permit recep-
tion ot AM and FM signals wlth tour different IF band-
wldths.

Construction

Even though heavy shlelding is provided, this compact
receiver weighs only 20 kg. The modern cassette design,
using primarlly plug-in PC boards on a motherboard,
makes the ESV very easy to 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-heat-
ing as a result of the low power drain (approx. 20 W In bat-
tery operation) further cut down the failure expectancy of
the receiver. 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.

Rear view 01 Test Receiver ESV
with battery peck incorp0f8ted
and power suppty connected



"""',,::,!}~ "',:":,,,,~::.,,:! ~,'..
Specifications ., .. '!;Ji:.~~i"",,!"';!':l~:%'.,i"~\1Mod818 52 tnd 53 tMod8l53

: "-,' ,Mod8I85281d53 1:~ "' - " CISPR;"'1OdB~('i:~".'&1Ji1,,"" "'--,
F '...i' :'0.:' 20 .,;j""~ 520"" '

(form-"""':'~
) '"".f".~~: <" ' .5dB ' !~,'.",;";'":"~~...;'I~'

~8IICy'" , ,..,..., , to ~';," to "-"". ,.,..,~!\~ '~,"'T,J'i;", " "\icf"J'~:c"

,cO :;~:,' 519.999 MHz,,;, 999. "AtJcJtIonelemx",,""c~'\\'1:;'i;ti,,\c~" ;;;;;,:;;';r"t",..,.c;
Frequencysel1Wlg" "quuicontWluouSWith ' ,st~40d8/1og~dBf,:;~~";;:::C'<1dB ,';~,. Cf '

;,I ... of rota'tlon)""".. " ;' typesOf d8mOduI8t1on -,,':,,:'..~..;lAO ~ ,'C - ,~---,..,,-- ( t """"' ) " ' 110 100a.u.-:;":"" ,y", ",~,p,.,- "'"""i"'ri'",'-""'A3
)( AFwideoc---'"

~,""" sepW1UUI or ~~,...,. '~~""""'ij/,," "",,"."~;j;;c":,.!:, . ,

Ind--tjon " 4-"\..It LCO """."C?', "'"""~'."""""'c-"""""'!~i-"'fi~F 3( F3E}IAF """"'--- ) "- """""'",..",... ~V'V" ...c"""~'" '~'!C-."""""""),.,.,,c...,,, ftNV_' Cc

~:.~:rror e~' .
(at 520-1nQ er, MHz)"""" <5 1.1.0-."""/,, 1<10 '--" " " C .",..",c" 12-""' eTi'--"""""'-"'~""'"

~'1000 ,..., ~~. ,- ""'4"", I """,~c ,. -,~,.., "c"""!,,,;,c"~';,!cc", "c"""'~..., """"",...c" "Af sion8I. EMF 8d~~~c':I:;'UP to 3.5 V 10 11,~ JK 34"", .'

AFlnput, ~~.. 1F1C?7MHz;!"";":"~f~~~~7 c";""~ " "':,,,
VSWA ' cc' , ,,"" wid8 (~ 2 MHzt"~' '~,,' ,t,so 11, BNC lemele oonnector "
wlthAFettenuatton Gein(,~~~'O"d81~,:,~,7.5dB ,",,~.c.~ ;'
wlth RF attenualJon 0 dB ".. ' <2 ,i' ,'" nerrow ;'-: ."..;,,:,SO11,BNCfemale cOnnectoc"
0 lilat OdBjLV" .1 1' 20 "'" ~" FIt "'" "-,,""'""" ""'- ,00m "" c" "'sc or oa."". , ,.. <1 C < " ~ 'QU."'-""'.,,~.;,~,~.;~." ... " ",I " AMdemod"'. "co. "' 33011,8 "ntemali1putflt8fs 5lreckingtlters ~trec ... _toc ~..;;'""..":,,, NCfemaI8CC?MeCtor ," " "c"ilc""" ~.' F " ,... ." atSO""-"""""'- c." .".'! ~ , ".~. ~"'~"". c",",,':1\;"""" .' " "'Int~ kn~. non-IIneeritlee c,.o",-.1;",;"", 3-dBbandwIdu. >O.3MHZCdepe CX1~bandwldth) c

:T:t~~~~~~'.e:c:~.,..,..IFrejeclJon , >80dB A,." (>80 ;, '20 I.U--""' 1"""h",,~"C "C"" 1..W for+100 l.u. o --- t. typ.100dB,~' typ. ," ...; "3-dB~"i);,:05~~oiilF~

dolnterceptpoint , ~..,,>+13dBmc" >+13dBi11""'1 )Aecord8fOU1puts' .", '",".~:i:'Si."p0j8.~femeIe'

~te~~~t.,. i ,:';
kJng ", ",' "., c,. 7.5kHz 8nd12 kHz ~..~ itVfor;t1kHz offSet.Z;.-10kQ

(h..-1caJ fr==~) "c, c'F ~" t~l.U- -.. , 5j c" tVfor +100o.u.."-.- t c".. '." " "-""~~~ ~!~"""""'c" - ftn4_'-. "
AnWlt8rfering 1Pec8d>2MHzfromthe- " 'c";c.;t;?""'",,"';!~1~'7'-10kQ, ": " '" c - c,... ,i.,:"n~"'.,;;;;':t8" " '. ,;

InfkJ8nC8sthe ofaligMtobeln-.8dby<t I c ~ .h ~ ""fc.!k:'~~"c,"c"c ; ""

(AFettenuatIonOdBlstalevetof>110-'.V ;,, ~ ~ .,c.,c~"'~':~4V for ..,.. A -1 0 "'" ",,0" .o.t~~.""""" '-. ftO4Shieldtngeff~ss " c ,~, ,,"co i!'" 21n"ClSPR """'~~("~i~with'-Puaftlter "
Indlcatlonlt e fIetd ~ ,c"" ;; ;~; ;of10V/m(wlthf + 1- 1 ,< ~ dB..V ~ 'c"l!""'.c""~"~"""'~- (2 -" 4} "'" .. -".." ~ .'.' " ~'c"""'C,'",~n ...
(adjust.f. "-' foccaM>r8t1on) ',,".' ,": , "C"'j "O'r'"",,"' 2V~ fad'

.~ ,"" .
2ndIF,. ." ,..,.. .,...,.,.., 1O.7MHz ~10. ~putforext. merence~~5I10MHz;"awitd18bl8.EMF1Vmo

7,5kHz ,,7.5kHz c" 8,3kHz "; NomIII8I1emp8f8ture'WlO8;..t~!:~:'!~.Oto+~"C; c
12 kHt ", "' 12 kHz ! 13. ~ " "" ... Storage'l8mperature range"c'.j"""- 25 to+70-~ (wIttIcxrt batt8r1es)
120kHZ:::::;:,,: 110k~~;; 12i>kHz;;': ,I:" , " '~'" ;,;;:j)j:~f>;;10to~~~(witbb8tt8I18S."
1 MHz .: , 0,8Wtz ,"1MHz "C ,PowerlUppIy;'."'.""""""""'.':'

TEST RECEIVER E:sv



6 PANORAMA MONITORS

Characteristics, uses

Maln applications

Interference measurement

Radiomonltoring

Connected to the wideband IF Output 01 a receiver, the
Panorama Monitor EPM shows the RF input spectrum
~1 MHz about the receive frequency. The EPM is mechani-
cally (housing width and depth) and electrically (IF and level)
compatible with the R&S Test Receivers ESH2 (9kHz to
30 MHz, page 288) and ESV (20 kHz to 1000 MHz, page
296).

~ an ~ 8pecIrum wfth 1881 r8C8iV8f n EPM: the ne~
Nnes - c8uMd by ~ (~) mt8If~. 1118 wkje '- by n8ntM-
~ i"' :..-~

field -strength

Panorama Monitor EFEPM . 10.7 to 75 MHz
. Display of spectrum about receiver tuning frequency

. Automatic centre-irequency calibration

. Model for receivers with other IFs available

. AC-supply and battery operatiOn

. Minimum power consumption. low weight

When receivers are used to measure useful signals and
interference or to receive radio messages, it is often essential
to have an overview of the frequency-band occupancy above
and below the actual receive frequency. In this way. one can
determine if the reveiver has been correctIy tuned and also
determine the cause of any interlerence. When interference
spectra are belng examlned, the panorama display makes
it easy to determine the character of the interlerence -
narrow or wideband, pulsing or stable (see Figs below). In
open-site RFI measurements. Panorama Monitor EPM clear-
ty shows the difference between IUT interlerence and am-
bient interlerence. As rar as radiomonitoring is concemed,
IF analysis gives 8 clear overview of band occupancy. the
channel operating state, level, modulation and the frequency
spacing between signals.

Display of interference

spectrum
Interference identification
on open-area test sites
Checking band and chan-
nel occupancy

PubMc IIm-mobiIe r8dIo ~ ~rements' span 2 MHz. reIoIution bend-
widIh , 0 kHz



meters

Operation and design

The input can be switched over from 10.7MHz (IF 01 the
ESV) to 75 MHz (IF of the ESH 2). The receive frequency can
be set to values between 70 and 85 MHz to handle the IFs of
other receivers. The level display range is 80 da. Using the
internaI20-d6.attenuator, it is possible to display the IF signal
right up to the full-scale deflection of the receiver meter even
if the test receiver has a high IF attenuation. Wlth linear
display selected, the level is continuously adjustable. The
frequency span can be switched from 2000 kHz to 200 or
20 kHz. Using a potentiometer, all spans from 2 to 2000 kHz
can be set manually. In the bandwidth setting AUTO, the
resolution bandwidth is set automaticalty tor the frequency
range selected. This guarantees a clear, ftlctcer-free display
.t short sweep tim.. (80 ms). The sweep time is automati-
caJly increased tor narrow resolution bandwidths. The sweep
time can be increased or decreased by a factor between 0.5
and 2.

The EPM can be powered trom, the AC supply, tram an
externat battery or trom a maintenance-free lead storeg8
battery which is incorporated in the unit. The Panorama
Monitor is also in U1is respect fulty compatible with the Test
Receivers ESH 2 and ESV. An LED shows U1e state of
battery charge. Another LED indicates the correct tunctioning
of the main EPM subassembles.

Tee! p oompri8ing PWIor8ma MonItor EPM Ind Tee! Receiver ESH 2 Ior
~-..~~ ,...pecrum ci8pIay and radIomoniIOnIg
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_. '~;i~ t..., ;..i~",'),;~.,11.,~
-' ~..1. ~ . .'if.~Specifications

'~~"""':""':-::~~'~~f I=~
I~... ,: ... :s)Q;SNC.x ~
Inputa18lWlaÖCXl O/2OdB(~)
VSWR <2 (ilputatMl1U8donOdB)

<1.2 (Input aMnuadon 2OdB)
l.8Y8I ~ Ior U lC8e .
in log diaplay ~ !

f-.-10.1Wi%. 87dßtiV
t.,-75Wi%.; 7O~V

GaIn~rIng8. ... ... :t4dB
I~ bIndwIdItI (-1 dB) . . . . . . . .. . 2 MHz;
~~_at
cenn~(~20kHz) <1kHz
~lIr-.1Iy <5 %-(+10b)+WC)

<10%(-10~ +SS.C)~ lIdcab (peak vMI8. .
BW . 10 kHz) at nonnJ g&in

f..s10.7MHz Iyp.<.-70dB
t.,-75MHz typ.<--dBI~'" ,.. kIr

inlXll891818 10 da DNe U
~.~~
>alxr-*ltloft:'-~--;;-, >80dB
l.v.t dIIIIfay ,.,.. log. . . . . . . . . . . 80 <B-

i; An . . . . . . . . . . . CXIndnuousUn88/ttV «ror 01 '

Iog~ <2.5cB(-101o+40.C)
<3cS(-10b+5&.C)

~1P8I8 alkHr
310kHz:'
-"'-"
'v.N """

rrw.-. 2 »2CXXI kHz
tYP'8tIIpe
3/Sd&

Re-*I1k)n ~ (-3dB) 1 kHr%2O"-t:a.
3kH%o%20% 1':7
10 kIoIz %aI% 1':3.5

s-p~.. ... . . . '." AUTO IF b8IdwkIIr81d frequency
SPI/t~
M)ms,0.481d4s

MAN'

CRT : ~ ~.. . . , . . . . . , . . , /'

Int8m8Igra1k:uIe 10mnx8cm -

Ext b8II8ry ~ . . . . , . . . . . . . ~ (l*I-.);

~

General specifications
'" ,-

RaI8d~r8ng8 tOb.+SS'C
SkIrage~r8nge -:25b+7G.C(~b8U8ries);

-10 b +eo.C(WllrO8lt8lies).
ACsupply 100i1~V%10%.

(4Tb 440Hz) S8I8ty ci_li
8al*v.8XIeIn8' 10.810 15V; 1 A

j.-rIM, 2x6-VI_sDag-.9.5Ah
~~_.., ,. ~f2W(b8ll8lYoperab)

~2SVA(AC8UPPY)
DimensIoN(WXHxD). ... ~nwn)("192mmx475~
Weignt.. . .. . . ... " . .. .. . . . .. .. '4.T1IgwiWtlelltb8\t8fY

12;7 kg ~ leIIt b8aery
" . ,:" , ..

Ordering information , '.'" ,

Ord8rd8JondOfJ.., , "PlnDrarnaMO8llb'EPM
Sl8nd8dmodel...:, ,.,843.9S)T.02
Model for an I~trequer,;y')
~1t18I17SMHz(on~) 843.9S07.xx

~-lUpp8l8d .
AC~pplyC8b18 ,..,.. ~~"'-- (2 """'" .
~ ~ , ".. 85~.00" "",
M8.-L .
R8COInm8nd8da1r88 ,

s.Vleedblll8ry,9.5Ah c
(2~1rwd) ., ,..,..,... 33a.4012.C2

B8U1ry~-.-oiCb'~) .. . . -. . ~T.OO
Servk:e lOt EPM-Zf. . . . . . . . . . . . . . 837.2482.02

,

~

AUTO~'-'~be
a4u8I8cf by atactt at 0$

"102.-
recI81QUl8r.long~
(JEDEC'- Typ P7)
14an

. !" .. c

') ~u fQ' l.c.IY.. wiIIT IFs In lh8 ~. 70 to 85 MHz 18 ~"...,


