Se Repair

5.1 Measuring Instruments and Auxiliary Equipment Required

The measuring instruments and auxiliary equipment required are listed in
Table 5-17.

5.2 Failure Location

In the following test, instructions are given for locating typical possible
trouble sources. See also section 2.3.20 which describes the error messages

that can be produced by the software of the Test Receiver ESH 3 when it

identifies certain trouble sources.

Section 5.3 contains adjustment procedures and instructions for checking the
various boards. For checking the performance specifications of the receiver

refer to section 3.

De2sl No Response at Switch-on or

Readout Makes no Sense

a) Failure symptoms:

At switch-on, the 13-digit display, frequency indication, RF attenuation
and demddulator operating range indication, the analog indication and
the individual LEDs associated with the device funections do not light
up, the readouts obtained make no .sense or there are combinations that

make no sense, or there is no response tc the push of a key.
b) Locating the fault:

= Check the IEDs which monitor the supply voltages of the Analog Power
Supply. ‘

- Check the follbwing plug~and-socket connections:
ST9 (Computer board/Analog Power Supply),
BU3 (Computer board/Display Unit) and
ST15 (Motherboard/Analog Power Supply)
BU4/ST3 (Computer board/Memory board).

- Check the voltage on the Computer board:
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ST9 - 3a,b/Ha,b/5b 5V +5%
ST9 6a,b +12,0 V
ST9 7a +10.0 V
SI9 Tb -10,0 V

- Check the voltage on the Display Unit:

ST3 9 to 13 +5¢
8T3 14 =10 V
ST 15 to 16 +12 V

-~ Check the links Bl to B5 on the Computer board and the shorting link
STl on the Display Unit.

- Check the microprocessor on the Computer board:

RESET input ST16/3 and B2/%6  HIGH potential

CLOCK output B2/37 3-MHz TTL level

{ RD and WR outputs | B2/32 and.B2/31 Pulses, depending
on program ’

and carry out signature anaiysis testing as described in 5.3.1.2.

- Check the microprocessor on the Display Unit:

RESET input ST2/7 and B67/4  BIGH potential
PROG. input BOT /25 Pulses depending
; ' on program

and carry out signature analysis testing as described in 5.3.1.1.

5.2.2 Receiver Fails to Self-calibrate

a) Failure symptom:
After the CAL. button 15 has been pressed, the calibration process is

interrupted by an error message (time exceeded).
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b) Locating the fault:

Settings on the ESH 3: Indicating mode 35 : AV,
Operating range 33 : 20 dB

The supply voltages and 500-Hz and 100-kHz reference frequencies muwst be
checked.

- Check the level and the frequency in the TWOPORT mode 38.
LeVEl il’lto 50 Q PO PO 009D ESEPIOREOseL RS0 PERORNCOOTOEIRE S "27 dBn "tl dB

- Check the level and the frequencies at the four inputs
of the calibration generator Y10 as follows:

Inputs:
31.5 kHz

STY: 31.0 kHz  (depending on demod. mode) ... -15 dBm (+1 dB)
30.0 kHz
28.5 kHz

STB: 8397 MHZ €8P S EARCCEOOEBOOEBEEERDEREORBRSR -13 dEm (tl dB)
66.0015 MHz |

S%: 66.'0000 mz O &P &9 200 S P00 LOL PR EORTROCREEESPEEE NN —lsdan(tl dB)
65.9985 MHz '

i ST3: Receiver frequency +75 MHZ sseevsasessess =15 dBm (41 dB)

Outputs:

ST2: Receiver freqQuUency secessecosccsscesacssas =27 dBm (tG.B dB)

ST1: Receiver freqUency ceeecsessssessacssssss ~67 dBu (+0.3 dB)

- Connect RF socket 45 to GEN. socket 44 with a BNC cable. Set RF
attenuation 40, 41 to 10 dB:

Attenuator (Y16) TP wumsvmmesnaenss ymsmisawsss o =51 00 (fl dB)
Filtera (YS) S‘E S 38 S EDPORSLOPIESBEERTERIOERO RS _BBdm (-tl dB)
Mixers 1/2 (YQ) sT? 2808200 0 EDIROEAC RS SEOERBOS -2 dBm (t3 dB)

- Set RF attenuation and IF attenuation 40, 41 to 50 dB and 40 dB,

respectively.
RF level at STS of Mixer 3 (Y1l) cecccccscsscescence =22 dBm (t} dB)

- Voltage on pin ST1/a2 of the Indication and AF
Demodulation board (Yle) e & 8 s e R e e s seweaes 11 B0 42 ¥

R 38528 - 5.3



~

The analog level indication 14 must give about full-scale
deflection (right-hand scale end).

If not, the fault is in the AGC amplifier of the Analog
Circuit (¥3) or in the Mixer 3 (¥11).

Receiver Self-calibrates but Indication Incorrect in AV. Mode .

Settings on the ESH 3: Operating mode 38 : TWOPORT.
ALl other settings same as under 5.2,2.

iﬁvel at BUg df the Attenua:tor Ylé POEOO0CECOOORHORLOEOEODSOEOHNDEO D0 w67dBi.O.5dB

The fault is in the feedback amplifier on the Analog Circuit
board (¥3) (reference).

5.2.4 Receiver Self-calibrates but Indication Incorrect in CISFR Mode

Apply 2 mV EMPF at recelve frequencye.
I’evel indication‘g OSSO0 DOICODO OO RELFEPORESSDDOEEYD OO ODOOOOOEEOD 60 d&‘v
If the indication is 1néorrect, check the following funections:

- Demodulation and welghting of the indicated signal on the Indication
and AF Demod. board (Y12}, ’

- IF bandwidths of Mixer 3 (Y11) and Mixers 1 and 2 (Y9).
- Calibration pulses produced by the Calibration Generator (Y10).

If the indication is correct, check the IF bandwidths of Mixer 3 (Y11) and
Mixers 1 and 2 (¥9).
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8.2.5 Error Messages of ESH3 and Possible Causes

ERROR 01

The frequency entered is too high (> 30 MHz).
-+ Qperating error

ERROR 02

The frequency entered is toc low {< 0.009 MHz).
—» Operating error

ERROR 03

The error 03 may occur during the brief calibration if the averall gain of the receiver deviates by more
than 0.5 dB from the value determined in the course of the last total calibration. By this error message
the user is requested to carry out a total calibration. The message does not implicate a device error.

ERROR DS

Level calibration at 1 MHz during the brief or total calibration cannot be terminated within the
internally fixed time (deviation from nominal value: >6 dB).

Possible causes:

— Error of calibration generator. Check as described in sections 5.3.1.10 and 5.2.2.
— Errorinsignai path. Check as described in 5.2.2.

ERROR 07

This error may occur during total calibration. The error message informs the user of a correction value
exceeding the specified tolerance. If level calibration at 1 MHz is not possible, the ERROR 05 message

appears.
During calibration in the Talk-only mode, all correction values can be output to a printer via the IEC
bus {printer address: Listen Only). All correction factors up to the last valid value are printed out
before the calibration is aborted, thus enabling the user to find the cause of error.

Separated by a blank line, the correction values are printed out in the following sequence:
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@ Correction values for gain at the different bandwidths and correction values for CISPR 1 (f >
150 kHz) and CISPR 3 (f < 150 kHz; altogether 4 values):
2.4kHz,
500 Hz (1 kHz for modei 56},
200 Hz,
CISPR 1
CISPR 3

® Linearity correction values for 20-dB operating range
(3 values; abort of calibration if deviation > 6 dB, flashing of level indication if deviation > 3 dB).

® Linearity correction values for 40-dB operating range
(5 values; abort of calibration if deviation > 6 dB, flashing of level indication if deviation > 3 dB).

® Linearity correction values for 60-dB operating range
€7 values; abort of calibration if deviation > 6 dB, flashing of level indication if deviation > 3 dB).

€& ML correction value for 10-kHz IF bandwidth
{1 value; abort of calibration if deviation > 6 dB, flashing of level indication if deviation > 4 dB).

8 Frequency-response correction vaiues (for frequency and ievel)

With a deviation of > 6 dB from the nominal value (= 0 dB), the calibration is aborted; if the
deviation is > 4 dB, the indication flashes.

I case of aborted calibration, proceed as follows to find the cause:

if am appropriate printer is not available, the source of error can be found by observing the
calibration process.

If ERROR 07 occurs at the beginning of the calibration (receiver at T MHz), cafry out the following
tesis:
p Check the calibration generator:

Settings onthe ESH 3:  Frequency i: MHz
Generator: ON

Connect a power meter to the generator output.
— Level at generator output: -27 dBm #0.3 dB

If an error has been found, check the calibration generator as described in section 5.3.1.10.2,

p Check the gain at all IF bandwidths:

Settingson the ESH 3:  Frequency: 1 MHz
Generator:; ON

Connect the generator output to the RF input using a short BNC cable.

-» Select the IF bandwidths successively. The level indication is 0 6 dB at every IF bandwidth
{abort criterion; ideal value < %2 dB).
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In case of an error, check the 1st + 2nd mixer PCB (5.3.1.9.5 t0 5.3.1.9.8) and the 3rd mixer PCB
{5.3.1.11.8). :

p Checkthe CISP__R indication:

Settingson the ESH 3:  Frequency: 1 MHz
Generator: OFF
Indiéation mode: CISPR
RF attenuation: 40 dB
IF at:cenuation: 30dB

Apply a sinewave signal (1 MHz, 60 dBuV) to the RF input.

— The receiver indicates 60 dBuV * 6 dB (abort criterion; ideal value < £ 2 dB).
Apply the CISPR-1 standard pulse (100-Hz pulse frequency) to the RF input (see 3.2.1.4).
— The receiver indicates 60 dBuV * 6 dB {abort criterion; ideal value < £2 dB).

Set the frequency to 100 kHz and the RF attenuation to 20 dB.
Apply a sinewave signal (100 kHz, 40 dBuV} to the RF input.
- The receiver indicates 40 dBuV * 6 dB (abort criterion; ideal value < *2dB).

Apply the CISPR-3 standard pulse (25-Hz puise frequency) to the RF input (see 3.2.1.3).
-» The receiver indicates 40 dBuV £ 6 dB (abort ¢riterion; ideal value < 2 dB).

» Check the indication linearity: . .

Settings on the ESH 3:  Frequency: 1 MHz
IF attenuation: 40 dB
RF attenuation: 50 dB
iF bandwidth: 200 Hz
Indication range: 20 d8

Increase RF attenuation in steps up to 70 dB.
—» The indication deviates from the starting value by 6 dB max.
{abort criterion; ideai value < 1 dB).

Select 30-dB RF attenuation and 40-dB indication range.
increase RF attenuation in steps up to 70 dB.
—+ Theindication deviates from the starting value by 6 dB max.

(abort criterion; ideal value < 3 dB).

Select 10-dB RF attenuation and 60-dB indication range.

Inrease RF attenuation in steps up to 70 dB.

— The indication deviates from the starting value by 6 dB max.
{abort criterion; ideal value < 3 dB).

in case of an error, check the indication section on the indication and AF demodulation PCB as
described in 5.3.1.12.2.
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When the calibration is aborted while the frequency response is measured, check the preselection
filter on the filter 1 or filier 2 PCB, depending on which filter is in circuit when the abort occurs. The
cut-off frequencies of the filters are specified in Tables 5-2 (section 5.3.1.7} and 5-3 {section 5.3.1.8).
Check according ¢ 5.3.1.7 and 5.3.1.8.

If no error is found in the input filters, check the oscillator level at input $T2 (X3) of the st + 2nd
mixer PCB (nominal value: +23dBm £ 2 dB).

ERROR 08:

" The memory register called up with RCL is not occupied.
-» Operating error

Voltage supply errors:

ERROR 10:

Error in + 10-V supply. The voltage is either not available or not within tolerance. The + 10-V LED on

the power supply lights.
—> Remove power connector from motherboard. If the +10-V LED goes out, one of the PCBs is

faulty, if it remains lit, trace the error in the power supply.
-» incase of a PCB error, remove the PCBs one after the other until the error has disappeared.

ERROR 11:

Errorin-10-V supply. The voltage is either not available or not within tolerance The 10-V LED on the
power supply lights. ‘
= Trouble-shooting analogous to that of ERROR 10.

- ERROR 12:

Errarin + 12-V supply. The voltage is either not available or not within tolerance. The + 12-V LED on

the power supply lights.
-» Trouble-shooting analogous to that of ERROR 10.

ERROR 13:

Errorin +25-V supply. The voltage is either not available or not within tolerance.
-» Power consumption too hrgh or short circuit on one of the PCBs
synthesizer 1,
synthesizer 2,
mixers 1 + 2 or
analog circuit.
-> Error in power supply.
Remove the PCBs one after the other until the error has disappeared.
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ERRCOR 14:

Errorin +30-V supply. The voltage is either not available or not within tolerance.
— - Power consumption too high or short circuit of filter control PCB.
-» Errorin power supply.

ERROR 20 to ERROR 41:
These errors are operating errors. They are defined in Table 2-6 of the ESH 3 Operating Manual.

Synthesizer errors:

ERROR 51: .
The 1st oscillator (75 to 105 MHz} on the synthesizer 1 PCB does not lock.

Trouble-shooting:

3 Check 65-to-65.1-MHz,-16 *2-dBm signal at 5T2.

p Check 100-kHz reference atST1.b18 (TTL level).

» Check 65-MHz amplifier on synthesizer 1 PCB according to section 5.3.1.5.4.

p Check 10-to-40-MHz amplifier on synthesizer 1 PCB according to section 5.3.1.5.5.
» Check the gscillators according to section 5.3.1.5.

ERROR 52:
The 50-t0-51-MHz interpolation oscillator on the synthesizer 2 PCB does not"lo’ck.i

' Trodble-shooﬁng:

» Check setting of int./ext. reference switch on rear panel of receiver.

» Check reference oscillator of synthesizer 2 according to section 5.3.1.4.2.
» Check 50-to-51-MHz oscillator according to section 5.3.1.4.3.

ERROR 53:
The 2nd oscillator (66 MHz) on the synthesizer 2 PCB does not lack.

Trouble-shooting:

» Checkint/ext. referance switch on rear panel.
» Check reference oscillator of synthesizer 2 according to section 5.3.1.4.2.
b Check 66-MHz oscillator of synthesizer 2 according to section 5.3.1.4.4,
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ERROR 54:
The 3rd oscillator (8.97 MHz) on the mixer 3 PCB does not lock.

Trouble-shooting:
» Check 500-Hz reference at ST1.b1 of 3rd mixer. In case of error, check synthesizer 2.
» Check 8.97-MHz oscillator of 3rd mixer according to section 5.3.1.11.2.

ERROR 55:
The 30-kHz oscillator on indication and AF demodulation PCB does not lock.

Trouble-shooting:

p Check 500-Hz reference at $T1.ab1 of indication and AF demodulation PCB. in case of error, check
synthesizer 2.
» Check 30-kHz oscillator on indication and AF demodulation PCB according to section 5.3.1.12.2 h.

Several errors at a time:

If several error messages appear at the same time, they generally have a common source. The
following table lists the secondary errors occurring as a result of synthesizer errors.

l’ Source Secondary error
Reference oscillator not available ERROR 51,52, 53, 54,55
ERROR 51 .

ERROR 52 ERROR 51,53

ERROR 53 s

ERROR 54 =

ERROR 55 . =
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Table 2-6 Error code list

01 Frequency entered above limit
02 Frequency entered below limit
03 CAL:CHECK Comparison frequency response correction/
currentvalue = 0.5 dB, occurs after an
abaorted total calibration, for example.
04 No listener on IEC bus
(fault in IEC-bus controller)
05 Level or offset calibration is not accomplished within fixed time
(hardware error)
07 Correction value at CAL. TOTAL > 6 dB; total calibration aborted.
08 Memory register not occupied on RCL
10 +10V '
1 -0V
12 +12V
13 +25V
13 +30V
Failure of a supply voltage
(the failure of the +5-V supply voitage is not indicated)
20 Current register
21 Register 1
22 Register 2
23 Register 3
24 Register 4
25 Register 5
At start of automatic frequency scan, one or more values are not
defined.
30 START frequency > STOP frequency
3 START frequency = STOP frequency and XY recorder or 25G 3
! connected
32 MAX.PEGEL = MIN.PEGEL
33 SPEC.FUNC. 61 X axis logarithmicand fstop : fstart < 1.4
40 Z5G 3 error:
Error message if SPECFUNC. 61 is selected for SCAN RUN with
Z5G3
51 Synthesizer 1: 1st oscillator has not locked
52 Synthesizer 2; 50-t0-51-MHz oscillator has not locked
53 Synthesizer 2: 2nd oscillator has not locked
54 Mixer 3: 3rd oscillator has not locked
55 Indication and AF demodulation: 30-kHz oscillator has not locked
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5:3 Adjustment and Performance Check of the ESH 3

BePal Adjustment of the Various Boards

To facilitate measurements on and adjustment of the boards normally plugged
directly into the motherboard of the ESH 3, Rohde & Schwarz supply the
Service Unit ESH2-2Z7 (IN 338.4112) which permits operation of these boards

" outside of the recelver.

5025191 Disgla.! Unit
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5:3.1.1.1 Supply Voltages

Pin Voltage Current

STO.1 to .7 Ground -

8T3.9 to 13 +5 V max. 2 A
ST3.15 to .16 |[+12 V approx. 50 mA
8T3.14 =10V approx. -10 ma

5:3.1s1.2 Frequency Indication

5:

Enter BCD-coded frequency information at STl.l to ST1.23.

Check the resulting frequency indication (Bl8-B23).

J.1.1.3 Analog Tevel Indication

Apply analog voltage GND to ST3.8 and 0.355 V to 3.55 V to ST2.12.

Adjust R51
for the first (left-hand) LED (GL40) to light up at 0.355 V and
the last (right-hand) LED (GL43) to light up at 3.55 V.

Adjust RYT | ,
until the intensity of the right-hand LED array (GI42, GL43) is the same
as that of the left-hand LED array (GL40, GLA41). ‘

Apply a logic L to ST1.4 and ST2.8 and check the MIN. LED (GL38) and the
MAX. LED (GL39) respectively.

5.3.1.1.4 Analog Offset Indication

Apply analog voltage GND to ST3.8 and 1.0 V to 4.0 V to ST1.24.

Adjust Rl
for the two centre LEDs (GL44, GI45) to light up at 2.5 V.

Apply a logic L to ST1.16 and check the FREQUENCY OFFSET LED (GL38).

5.%,1.,1.,5 Signature Analvysis

The microcomputer B67 contains a signature analysis program which can be
activated by changing the connection of the link ST4, and which permits
checking the digital driving circuit for the 5 x 7 dot matrices and all
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the LEDs which indicate the device settlngs. First eheck visually that all

~ the LEDS and dot matrices light up.

To do so:

-~ Change the connection of link STL.
- Reset the processor 567 by momentarily connecting ST7.1 to groundn
- Check the clock pulses at Sﬁﬁei '

[y
.___,L

L —— 1,845 =

- Connect the signature analyzer to 8T5 and set as follows:
" .

START: "

i

SZDP: . B

r'HH

- crock: "

Subsequently check the board against the above diagram and signature
analysis table.

5,3.1.1,6 Ke'board gnd Display Interface
p

. The keyboard and display chip Eﬁl;'which is a selfmcontained 51 By is driven
directly from the main processor on the Computer board and is covered by the
test andfsignature aﬁalysis of the latter. The test ié therefore carried out
in conjunction with the Computer board and the relevant signature analysis
table (sectlon TP T 2 2. 1)

552.1;1 7 _Difference Current Sink '

- Switeh on signature analysis in accordance with 5. 3 1.1.5 (all the LEDs
and dot matrices light up)

- Connect oscxlloscope to 8T3.1 to 7 (GND) and SI} 9 to 13 (+5 V) and watch

screen display.
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5e3.1.2 Computer Board

5.3.1.2,1  Supply Voltages

Bin Voltage Current

ST9 la/1b/2a/2b Ground =

ST9 3a/3b/ba/4b/5a +5 V approx. 2 A
379 6a/6b +12 V approx. 50 mA
ST9 Ta +10 V approx. 100 mA
ST9 Tb =10V approx. 100 mA

5.3.1.2.2 Signature Analysis

Free-running and software-driven signature analysis is used in fault location
when testing the Computer board, which constitutes a complex digital system.
With free-running signature analysis, ‘the processor must cyclically scan its
entire address range, and the start/stop signal for the signature analyzer “
originates directly from the address bus. '

With software-driven signature analysis, a cyelic control program for all
the peripheral chips is stored in the EPROMs, making for more thorough
individual testing. g

D:3.1.2.2.1 Free-running Signature Analysis

An initial but effective test of the Computer board can be carried out using
free-running signature analysis. In this signature analysis mode, the feedback
between the processor and the EPROMs memory is interrupted (bus driver BS),
and driver B33 is activated, which produces a NOP instruction in every read
cycle of the processor. The signatures are used for checking the processor

and the EPROMs as well as the driver chips and the address decoder chips.

Settings and checks:

- To select the free-running mode, change over the connection of the links
BR2 and BRS to the position shown: BR2[e e—e|; BERS :

- Reset the processor by: momentarily applying a logic L to ST16.2 (normally
at H level); or switching the unit off.

- Check the CLOCK ocutput B2.37 of the processor:
3-MHz clock signal at TTL level.
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- Check the signatures ﬁf the address bus.
- Connect the signature ahalfzer to STi4,
Settings on ﬁbe 50044 5
st Y, sop T}, CLOCK e
 Sign5tures B2.21 to EQQEB (2 AB to A15) énd B5.4,
”‘  B5.6 to B5.21 (8 A0 to AT):

A0 wow A8 HC89

Al -BBh5 A9 2H70
A2 " eece A10 - HPPO
A3 TFTF A1l 1293
A% SH2L Al2 HAPT
A5 OAFA Al3  3C96
A6 - UPFH AlL 3827

AT 5258 Al5 755U -
Check these signatures on the chips Bi, BY, B7 as well as on the EPROMs
B3, Bll, Bl4, Bl5 and the socket BU4 on the Memory board.

“- Check the signatures of the data bus.
Connect slgnature analyzer to ST13 (contents of EPROMs).

Settings on the 5004A° 7 : B ¥ o '
| START i, swe i , CLOCK £ 6
7 All the signatures are listed in the table given in the Appendix.

- After the test has been‘aecomplished reconnect the links BR2 and BR5 in
the original positions. '

. By 3 1.2.2. 2 Software=driven Signature Analys15

The next step in testing the Computer board is a special test program provi-

' ded in the EPROMs:

- Change the connection of link BRI,

Reset the processor by momentarily applying a logic L to ST16.3.

- Check the signatures of the peripheral chips against the table given in
section 5.3.1.2,2315 '

]

Check the staircase signals (O V to +10 V) at the two D/A converter outputs
via B4l, on the oscilloscope.

After the.test has been accomplished, reconnect'thé link BR1 in the original
position. . - |
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5 o Pl Bow A/D Converter

All the voltages to be measured or applied are with respect to 5T9.10b.

A special test routine of the processor softwére can be used for adjustment
of the A/D converter B26, B2T7. For this purpose, EPROMs BS, Bll, Bi4, B15
must be_fitted, and the Memory board must.be connected to BU4, just as for
the signature analysis.

By changing the comnnection of the link BR6 and resetting the processor {logic
L at ST16.3), the A/D converter continually receives start-of-conversion

pulses, and its output is continuously read out.
- Adjust the reference voltage at MF> to +5.000 V (+1 mV) by means of R6.

- Adjust the sample/hold amplifier B7T: _
Conmnect the sample/hold input ST5.22 to ST9.10b. Adjust the voltage at MP6
to O V (+1 mV) by means of Rl12,

- Adjust the A/D converter B26:
Apply a voltage of +5.000 V (tl mV) to input ST5.22. Adjust the gain of
the A/D converter by means of R5 such that the logic level at B30.l1 is
just at the switching point between H and L (= A/D converter value 1023).

The value of the A/D converter is output directly to the 13-digit display
of the Display Unit., After the édjustment has been accomplished, reconnect

-

link BRC in the original position.

5.%.1.3 Analog Circuit Board

5 B laTwl Supply Voltages

Pin Voltage Current
ST1 22a +i0 V approx. 50 mA
22b =10V approx. =10 mA
23b - +5 ¥ approx. 25 mA
24b . GND
23a +12 V 0/7.5 mA with AF off/AF on
24a +25 V < 1 mh
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5.3,1.3.2 _ General

All analog switching functions are performed by means of CMOS switches,
a logic H = +10 V at the contrel input of the CMOS switch corresponding to ON
and a logic L = < 1 V corresponding to OFF.

For driving the required inputs (Table 4-1), TTL levels must be applied which
are converted to O or 10 V by meauns of level shifters.

If switches off, the resistance of the CMOS switches is > 10 MQ, and if
switched on approx. 300 .

NOTE: Analog IC voltage values given assume a supply voltage of +10 Vﬁtl%,

503!10383 Ana!.pg Level Path

5:3s1.3.3.1 Tevel Calibration

- After the supply voltage has been applied, apply a variable voltage (0.2 to
2 V) to ST1/17a.

- Measure the voltage at Bl/III pin 3 by means of a digital voltmeter.
vcenter = 2 V with a tolerance of i0.0E V. While the input voltage being

measured is at Vﬁenter fao-mV, a +5-V signal (H level) pust appear at

ST1/21b signifying calibration complete.
- If Vin < Vﬁ, the outpﬁt of the comparator Bl/III pin 1 should be approx.
+9 V and if Vin > Vﬁ it should be approx. -5 V.

- If the logic signal CISPR 1 v CISPR 3 is applied, the output Bl/IV pin 9
should be -9 V, and if the logic signal CISPR 1 A CISPFR 3 is applied, it
should be +9 V.,

5¢3:1:3.3.2 Programmable Amplifiers B2/I, B2/I1

Switch on B6/I and BS/IV (AV., 20 dB).

Apply 2 V to ST1/17a. The voltage measured at the analog level output 7a
via B6/I, B2/I, BY/III, B3/II should be - 3,55 V +2% and the voltage measured
at B2/II pin 15 should be 4 V +2%. '

Apply a logic L to the input (STl pin 2b).

Measure voltage at the output to the sample/hold amplifier (STl pin 3a).
It should be 2 V +2%.
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- When B6/III is turned on (log 40 dB or log 60 dB or etc.; see Table 4-1),
the voltage at B2/II pin 15 should rise to 8 ¥V +2%.

Bedsle 2. 3a 2 Ad,justigg the Logarithmic Convez‘ter

- Apply a variable IC voltage to pin 17a and switch on B6/I by means of B7/I. -

- SWltC.h on LIN (B?/II)

Adjust with a digital voltmeter at pin 18a and measure at pin 7a.

- By alte‘rnateiy adjusting R37 and R#O} the following requirements must be

me‘b :

Pin 182 0.4 V —= pin Ta 0.355 V +1%
) B0V == (Vyeuyy 355 Vi

input

- Repeaﬁ thesé adjustments alternately untll these values are reached.

5.2.1.2.2.4 ‘Max. Level and Min. Level
For test setup see 5.3 1 3.3,3. ‘

i If the input voltage is less than 0. ll- ¥V, the MIN, IEVEL LED must light up
(comparator output Bj/‘III pin 9 approx. +9 V). '

Ir V’ >k V the MAX. LEVEL ILED must light up (comparator output B}/III
pin -’+ approx. +9 V)

If these LEDs do not light up as required, check T5, T4 and the signal path
up to tbe IEDs of 't.he Display Unit. ;

. It must be possible to scan the entire analog level indication LED array
with the V Settlng range O.% to 4 V. Beyond these range llm:.ts, the LEVEL
MAX. and IEVF.!L MII\Eo LEDs must light up.

5.5.1.3'.‘4’ 'Fr"‘e'quency'offset Signal Path

5-31: 1 .3.”’1 L Offset Calibl‘a‘tion

- After applying the supply voltage to the board, connect a voltage source
with a control 'range of §_~5 V EMF (2 = 10 k) to ST1/14b. Set vin

source
to 0 V’.

- Apply #5 V to ST1/5a (CAL. button).
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- After this voltage has dropped (Stl/5a = < 0.8 V), measure with a digital
-voltmeter at ST1/11a (2.5 V +1%).

. = Press CAL. button 15 and then measure.
- Repeat this process until w1th V (STI/l#b) = 15 V 4 v + 1% is obtained.

= Final testing: Set to the limit values.and measure (after offset calibra=-
tion) ® l .

Vin — Vour (2%) Vout (27) Vout () e
| ST1/11a ST1/8b - | ST1/5b offset centre
0 V 40,025 V 25v | ov 5V | oN
-5V 1 ¥ -5V <0.8% OFF
+5V 4.0 V 45V <08V OFF

5 3.1.3.4.2 Peak-value Rectification

- Connect STl/i#b to ground and sw1teh in B8/II STl/#a = High (m)
- Connect digital voltmeter to BIQ/I pin 15 and set 2.5 V by means of 399a
- Connect digital voltmeter to B14/IX pin l and set 2,5 V.by means of R98.

- = When a logie-(TTL) H;io applied to 10a {peak value 50 mé),‘the outpﬁt
~voltage must drop to a maximum of V " 7/2 (storage eapacitor).

- When logic H is applied to select m, ££( ) at ST1/1a and m, Af(+) at
STl/lb, no voltage difference must oceur (<25 mV).

- The calibrated frequency offset signal (see 5.3.4.1) can be directly
. connected through to the output ST1/3a.

- The level can be taken to the peak-value rectifier via B3/3

{AM measurement).

5,3,1.%.4,3  Frequency Correction Voltage

EQZEL Vary Rlll only if the frequency of the mother oseillator is to be
calibrated {pulled) for the synthesizers of the ESH 3 (the frequency
responds only very slowly). If the frequency canﬁot be pulled, the setting
range of R111l at ST1/20a, which should be +1 V to +9 V, can be checked
using a digital voltmeter at ST1/20a.
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Calibrate frequency:

- Select TWOPORT mode on the ESH 3 and conneci a high-precision freguency

counter to the generator output.

- Adjust by means of R11l the counter frequency to that set on the ESH 3.

5¢3.1.3.4.4 AF Amplifier

- Apply supply voltage.

Apply AF signal (Vin = 50 mV/1 kHz) to ST1/18b.

Conneect an oscilloscope to ST1/19a. Vbut should be approximately 12 pr
if ST1/21a (volume control 50 k) is connected to ground and no loudspeaker

is conmnected,

Apply a logic H to ST1/13a (+5 V) to switch off the AF amplifier (T7 is
eut.off).

Measure gain Voltage gain = approx. 33; Pout approx. 0.33 W into 16 Q.

5.3,1.4 Synthesizer 2 (¥4)

5.3.1.4.1  Supply Voltages

Pin Voltage Current
ST1,b24 Ground -

ST1,b23 +5.25 V'toal v approx. 110 mA
ST1,a22 +10 V 10.1 v approx. 25 mA
ST1,a23 +12 V0.5V approx. 60 mA
ST1,a24 +25 V+0.2 V approx. © mA
ST1,b22 | -10 V +0.1 V approx. 3 mA
8T1,abld +1 to +9 V approx. <1 mA

5eB.1 4.2 Reference

- Remove ST5. Connect spectrum analyzer to ST3. f = 60 MHz, level:
approx. -20 dBm.

- Adjust 168 so that the oscillator starts oscillating and the frequency is
60 MHz if +5 V 1is present at STl.abl9.

- Set maximum level by means of C160.
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Vary voltage at STl.abll between +1 and g V‘at the same time checking the
spectral purity of the signal., S

Checx the TTL reference signals at -

100 kHz

ST1.b18 : f=

STl.abl : . f =500 Hz

B¥,1  : - £=500Hz
| B41,3,13 ¢ . f = 1 Kz '

Apply external reference signal to STY (f = 5/10 MHz) frcm l-V, 50 Q source.
Frequenoy error better than 2 x 107 ;

Apply +5 V correspondlng‘tcrexternal reference to .

ST1 a2 and b2.

Measure frequency at ST%, the aceuracy of which must be equal to that of

. the external refereneee

This frequency must not change when the voltage at STl.ab19 is varied

; between ! and +9 Ve

Connect the spectrum analyzer to BUl pin 8 and ground, which pennits
detailed display of the spectral purity of the reference oscillators

Unwan*ed oscfllat*cns of T1 and TE must be avoided by Shﬁru ciruuiting the

coils I4 and I21, respectlvelyo
Diserete non-harmonic spurious signals should be down > 80 dB.

' Sideband noise 10 kHz away should be down > 140 dB/Hz.

| Ba3.1.03 50-to+§1~MHz OsatTlaths

Connect Spectrum analyzer to STS Rllé/kroundo
Remove shortcircult across L2l. |

AdJust frequency to 50, 05 MHz, ccnnecting STl.a3 to a14 as follows:

‘. H = a3, a5

= al, a6 to alk,

Set C421to;mid-position,' . _
Check level at STS: seccscescncscascsasssccsnseass =10 dBn +2 dB 2t 5.005 MHz
(Adjustment by means of R117) 0

 Check at ST1.bi3:

H = osecillator is synchronized
L = pseillator is not synchronized.
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If oscillator not synchronized, then use a scope to check the logic levels
or osolllograms at the points g.wen, by reference to the circuit ds.agra.m'

B19, pin 11

" B20, pin 8

B22, pin 6

B24, pins 1, 3, 10, 155 4, 12
BeS, pin 12 -
B18, pin 23 : \
igg’ gig 1; 3 kHz i synchronized
B16, pins 13, 12

Bl7, pins 11, 8, 9, 2

Check.voltages at Bl5:
Pin 3: +2.5 V+0.2V
Pin 7: +25 V’tl_v

- {Adjust by means of C24:)
Pin 6: +6.5 V +0.3 V.
Appiy required logic levels to vary the frequency between 50.000 and
- 50,999 MHz and watch at the same time the syncnronization indieation (bl3).

Check the spectral purlty' .

- D&screte non-harmonic spurious 51gnals cesssessnvesons down > 80 dB
Sideband nolse 10 KHz awhy susesuisansssuressnasssassss 140 dB/Hz
Level at 8T3: f = 65.0000 to 65.0999 MHZ +eveesevees. =16 dBEm +2 dB
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ii: Normal operating range i

HER B

s
.2

Fig. 5-1 Typical tuning characteristic of the 50-t0-51-MHz oscillator

5,3.,1.4.4  66-MHz Oscillator
- Connect spectrﬁm analyzer to ST2.
- HRemove short-circuit across ILA.

- Rotate core of L& inwards until the oseillator starts to operate.
AdJjust Cl3 for maximum.,
- mvel at Sm into 50 Q o_‘ L ] ﬂ. 8 0 Q0B DS OELeECOOE ESS00D . 8 e 0800 9D +7 dan tg dB

'Frequeney: corresponds to frequency of Ql.

- Check synchronization indication ST1.bllh:
H = oseillator synchronized

L = oseillator not synchronized.
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If oscillator not synchronized, then use a scope to check the logic levels
ror oscillograms at the'points given, by reference te the circuit diagram:
Bl,‘pin 11
B2, pin 8
B3, pin 6 - , H ST E LT o
BIO, pins 1 3, 10, 13, 5 12 ¥ e . : o ) . .
B5, pin.23 R
‘BT, pins 14, 3, 1, 2, 13
B3, pins 10, 5, 6
- Check voltages at B6: pin 3: .......;;....;.Q.... +2.5 V +0.2 V
; . ' piﬂ.T: eool..lo.nolnocoooat +25V+1V :
pin 6: ......ﬁl...olla-llll. See illustration

- Appiy a logic H to STl.b3: The frequency is increased by 1.5 kHz.
- Apply a iogic H to STi.b4: The frequency is decreased by 1.5 kHz.

- Check the spectral purity.
Discrete non-harmonic spurious signals SR W N down > 80 dn

Sideband noise 10 kHz away tecsceesvcrassesstavans down > 140 dB/Hz

e s

7]

it
s

Tl
i
saNish

oot 4 |4 4 41

HHs

=

[galybuspasynngoas

3132315
=3
1 H

T

d

IHRER

ek

————
< 4 o e o e odd
—1

Fig., 5-2 Typical tuning characteristic of the 2nd oscillator (66 MHz)
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5:3.165 Synthesizer 1 (¥5) ra

Be3asle5,1 Supply Voltages

Pin Voltage Current Frequency

ST1, b2y Ground
STl, b23 +5.25 +0.
ST1, a22 +10  +0
ST, a2% | +12 40
0
0

iV approx. 105 mA 0

1V approx. 55 mA

2V maxe. 75 mA 0

ST1, a2i +25 1V approx. 4 mA 0
i1V O
1

ST1, b2 ~10 approx. 6.5 mA

St1, bl8 T, : < i mA 00 kHz
S3T1, a7 L - < 1 mA -
b3 100-kHz decade -
ag -
bio -
all L - < 1 mh -
alz -
b13 1-MHz decade -
aldy
al6 TTL < 1 mA -
. albh 10-MHz decade o -
ST2 =17 dbn ﬁl aB - 65.0 to 65.1 MHz
5.3.1.5.2  Adjustment of 75/85/95/105-MHz Oseillators

- Connect frequency counter (50 22) to ST3.

- Remove B3 and connect R15 to +10 V.
The oscillators are controlled by the TTL levels at the input lines of
the decades depending on the receive frequency, and pretuned by a D/A-
converted voltage.

- Check the pretuning voltage at STl, al7 and Ri6:

811 ,al7 R16

All decade inputs at logic L 0 +5 mV 3.8 V 420 mv

All inputs of the 100-kHz y
and l-MHz decades at logic H 7.4rV’t052 v 17.8 V’t0°8 v

- The tuning range is adjusted by means of the variable capacitor, and the
initial frequency is adjusted by means of the variable inductance (see

Fig. 5-7 in the a?pendix).
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Oscillator ' Decade driving signal Adjust with

75 to 85 MHz 0.000 to 9.9 MHz 3, Li2
85 to 95 MHz 10.0 to 19.9 MHz c13, 113

95 to 104.0 MHz | 20,0 to 29.9 MHz c23, L4

5e3e1:5.3 Adjustment of Output Level

~ Connect spectrum analyzer (50 Q) tb ST
= Switeh the decades in 1-MHz steps.

- Adjust the output level by means of C38 over
the frequency range from 75 t0 105 MHZ 0 eseesccssccss +23 dBm +2 dB

5.3.1.5.4 ~ Adjustment of 65-MHz Amplifier

Connect sweep generator (50 9) to ST2 and apply
level Df ...l'F“l'.""..."'.'.BQ.:...'DCO.Cl.'l.'.-‘G'. —'1? dBn

Frequency I‘aﬂge 4 Be eI 0RO BRPIREPOSBOOROSSEORBODOREDNSTEOEDT 60 'tO 70 MHZ

Connect display section of the sweep generator to ST7. Make coarse adjust-
ment of 131, I32, L33 for maximum at £5.5 MHz. Connect sweep generato# to
877 {via capacitor). Level and frequency same as above. Connect display
section to ST6. Make coarse adjustment of 136, 137, L33 for maximum at
65.5 MHz. Connect sweep generator to ST2. Make final adjustments to reach

selectivity curve shown bkelow.

650 651 66MHz  {[MMz)
MHz
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5.%,1.5.5 AdJjustment of 10-to-40-MHz Amplifier

Apply signal between 65 and 65.1 MHz witn a level of 16 +1 dBm to ST2.

Check level at ST5 with the aid of a spectrum analyzer while varying the
oscillator frequency between 75 and 105 MHz
Required 1evel O‘DCQOOEIOBWGEOBDOGB.CEGHOCDGHO“SOGGBQ —21 dBntadB

F‘I‘equency R PO EORCRRIN SO LOCIOREEEEORORCOETEOBLABCOSE 10 tO 40 MHZ

Check level at ST4 with the aid of a spectrum analyzer by

varying the oscillator frequency between 75 and 105 MHz

Required level .e.ﬁﬁ'.'ﬂteea.no-eoc‘auw-oo.oaoc:ooa.ee +2dmt§dB
6 Checking

the Synchronization Indication

Dedsled

Synchronization Indication cecesccssscescscssssscase Logic L
(B3 removed)

5e3:1:5.7 Checking the Synchronization

Insert 3. :
Apply 100-kHz reference (crystal-controlled, with low sideband noise).

Synehronization indica‘tion 0O 0D EHRCEREODOBOLOEREQO0LEDD losic H
Voltage at R15 (depending on f) .c.cecceecccsccsccces > +3 to < +190 ¥V

5.3,1.5.8 Checking the Sideband Noise

The sigﬁal at 872 should have minimal sideband noise.
1 1&12 away # L O8 0880688060 HLC0EYPLOECEESO0SN0ODEEDEOEDE dOWn- typﬂ 90 d—B/I‘IZ
10 kHZ away OV S OBQ SN BSIOEIPRFOROORODDEDDEODOEE DR down typo 135 dB/I-IZ

The 100-kHz reference must be crystal-controlled with low sideband noise.
The typical sideband noise characteristic is shown in Fig. 5-3.
Excessive variations at A can be corrected by varying the gain of B3 (R95).

If there are considerable, abrupt frequency changes or warm-up transients,

then that points to problems with the oscillators.

Required rejection of discrete signals over the range 0 to 50 kHz from the
carrier (measured at an analyzer IF bandwidth of
10 HZ) LI B B BN BRI B RN AR B RN BE CECBE D RN RN RN CRE A B R REC RN RN R RE RN CEE B BRI typ- >loOdB

Time required for synchronization after any change

in frequenCy LWL BI B OB AEROO L PP OD L EBOOE OO TEDD T A < 100 ms
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0 -.2388ms Y ——

dB/Hz

90 —

135

3 1 i

-10kHz -500Hz . {

1] B}
osc.l * 500Hz +10kHz

Fig., 5-3 Characteristic of typleal sideband noise

e Hl B Filter Control (¥6)

5.35.1.6.1 Suppoly Voltages

Pin Voltage Current Freqﬁency
ST1.b24 | Ground - - 1.
STL.b23 | +5.25V  +0.1V | approx. 3mA | O
ST1.a22 | +10V +0.1 V| approx. 1.5 mA | O
STi.a24 | +30 V +0.5 V| approx. 0.7 mA | ©
STi.b22 =10V tOol v approx. 5.5 mi o}
ST1.b17 | O to 7.5V | < 1mA | O

ST1.abl TTL - 500 Hz
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5,3,1,6.2 Checking the Digital Seetion

Connect ST1.b20 via 470  to ground,
Apply logic levels to pins ST1, 3 to 16.

Truth table

£{MHz) Range High level Stl, a... | STL, a2
o} to 0.14 g - 21 (5
0,15 to 0.19 2 19 I
0.2 - to 0.27 B 77 L
0.28 to 0.38 4 15 T
0.39 to 0.53 5 1% L
0.54 to 0.74 6 11 L
0.75 to 1.04 7 9 I
1.05 to 1.44 8 7 L
19‘45 to 1-99 9 6 H
2.0 to 2.69 10 8 H
2.7  to 3.69 - 11 10 H
3.7 to 5.19 12 i2 H -
5.2 to T.19 A% 14 H
T2 to 9.99 14 16 H
10 . to 19.99 15 18 H
20 to 29.99 16 20 H

While the range is being selected, St1.h20 is at low level.

. Maximum time required for range selectign 64.0.5 8 Bleiilap < 35 ms.

5.3.1.6.% Checking the Analog Section (Pre-adjustment)

Increaée the input voltage at ST1.bl7 in steps of 75 mV from O V to +7.4 V.
The resulting output voliage at ST1,a4 and the trimmers used are shown in

Table 5-1,
Table 5-1
Input voltage (V) 0 +0.75 | +3.75 +6.75 | +T.4
Adjusting element R7G R55 : R70 RB89 R103
Output voltage (V) | +3+0.1 | +6+0.1 | +13.75:0.1 | 23+0.1 | 26+0.1
Make final adjustment together with Filter 2 (¥8) for ﬁinimum'input

reflection coefficient in range 15.
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536l Filter 1 (¥7)

Supply vo 1tagesrs

Pin | Voltage Current

§T1.b24 | .Ground | -
STL.b23 | +5.25 V +0.1 V | approx. 30 mA

Switch in the desired filter by applying a logic H to pihs STL.a7 to a2l.
Adjust filters 1 to 8 for a reflection coefficient characteristic in

accordance with'Fig. 5-1{- using a sweep-frequency network a.nalyzer.

ri%l (a1}

201 14
T A, T -

Fig., 5-4 Reflection coefficient. char'actéristic of the fixed-tuned filters

Reflection coefficient within the filter range cessscosss < 108
Reflection coefficient at the cut-off frequencies seeeee.s < 13%
Insertion 1055 o.oi-gso‘cnouooqeouoclooacaaou-eoeu'oc-.:lou-c <O-5d-B

Attenua-tion at fu/2 .ﬂo.'BQGQO;O-I..lG'.O&O.SO..OC..'V.‘l.. >18d.B

Test setup: Sweeper
e.g. Videoscope
Gen. 1 Marker Input
® T' ]
4
Marker f[,
- {e.g. SMS
: 4 |
Marker fy, ||

{e.g. SMS
o1 Directional {_ ‘
ﬁgﬁter e.g. F'li"er ; ST3
= | — ilter - |
' PDC-15-6 512 . 500
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Table 5-2 ‘ e

Filter | Cut-off frequencies Adjust with Iogic H to STl.acs-
. f1 fu
1 10%Hz | 150 kHz 12, 13, 14 21
2 150 kHgz 200 kHz 15, 16, L7 i9
3 200 kHz | 280 kHa 110, 121, 132 17
4 280 kHz | 390 kHz 115, Li6, Li7T | 15
5 390 kHz | 540 kHz 120, 121, 122 | I3
6 540 kHz | 750 kHz 125, 126, 127 | 11
7 750 kHz | 1,05 MHz | 130, I31, L32 9
8 1.05 MHz | 1.45 MHz | 135, 136, I37 7

*
f, = 20 Hz for model 56 (subassembly model 53)

Heds1.8 Pilter 2 (¥B)

5.3.,1.8.1 Supply Voltages

Pin Vbltagé Current

- ST6.b24 Ground -
| 5T6.b23 +5.25 V +0.1 V | approx. 30/60 mA
 ST6.a2 Logie H < 0.5 mh

' ST6.ak +3 to +28 V < 0.1 mA

Switch in desired filter by applying a logic H to pins ST6.a6, 8 to 20.
Adjust filters 9 to 14 similarly to 5.3.1.7 in compliance with the following

table:

Table 5-
Filter |Cut-off frequencies AdJjust with Logic H to STe2c.e
fl fu

9 1.45 MHz | 2.0 MHz | LA4O, 141, T42 6
|10 2.0 MHz 2,7 MHz I45, L46, LAT 8

11 2.7 MHz | 3.7 MHz 150, 151, L52 10
12 3.7 MHz 5.2 MHz 155, 156, 157 12
L 13 5.2 MHz 7.2 MHz 160, 161, L62 14

14 7.2 MHz [10.0 MHz 165, 166, 167 16

Feed in test signal to ST7 (terminate with 50 Q at ST8).
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5.3.1.8.2 Adjustment of Filter 15
Adjust L72, L73, C156 as follows:

s f = 11 MHz, V into ST6.alt = +6 V +0,2 V
= 15 MHz, V into ST6.alt = +13.75 V +0.3 V r < 10%
f = 19 MHz, V into ST6.al = +26 V +0.3 V

6"dB bandwidth of filters 15 and 16 seE=scoessaseRecstEReBE b 6 Mz
Attenuation at fu/e B0 SO0 08 S 00ENBOSEEPEBDOeGES PR OO ESERRSBSRCE > 18 dB

5.3.1.8.3 Adjustment of Filter 16

Adjust L78, L79, C162, C164 for minimum reflectlion coefficient of the ESH 3
over the frequency range 20 MHz to 2§.9999 MHz after having adjusted
filter 15 using ¥6.

Cl64: maximum effect at fl
C162: maximum effect at £,

After adjustment, fix the cores of L72, L73, L78 and L79 with the cable tie
provided for this purpose and secure the coils using any type of varnish
or glue that is suitable for RF applications.

5:3.1.9 Mixers 1 and 2 (¥9)

Note: The pin designations in brackets (e.g. (X7)) or the component designations
in brackets (e.g. (V111)) refer to model 56 of the ESH 3. Unless other-

5.3.1.2.1 Supply Voltages

Pin Voltage Current
ST1.b2l4 Ground -

ST1,a22 +10 +0.1 V approx. 10 mA
8T1.a223% +12 +0.3 V approx. 60 mA
STl.a24 +25 +0.1 V approx. 25 mA
ST1.b22 -10 to.l v approx. 5 mA

5:3.1.9.2 Adjustment of Input Low-pass Filter

- Connect network analyzer to ST2.

- Remove BUl.

~ Connect 50-0Q termination between ST8 pins 1 and 4 (r < 2%).
Tune L1, L2, L3, L4, L5 for reflection coefficient seeescess < 10%
(over frequency range O to 30 MHz). '
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5.3.1.92.3 Adjustment of 75-MHz Amplifier

- Using R1 set operating point of T1 (VI11) 0 c.ovvvnncncnse 22 mA *Z7 mA

Feed frequency of 75 MHz into S8T9/2,3 (X9/1,2) using a

sweep generator.

Connect sweep display unit toST10/1,4 (X10/41,2) :

1

Adjust C14 for maximum at f = 75 MHz.
REAUTTRA BHTH wevss puness S0 v AP R S DS B E 4 s FITONE 58 5 22 4B =2 dB

Connect sweep display unit to ST14 (X14).

- Adjust amplifier T2, T14 and T15 (V200, V140 and-V150).

Adjust €117 for maximum at f = 75 MH=z.

ReQuired, SAIN wire v s o sumsnmess ¢ § 5 3 9@ ersas 8 § & SEeeess § o ¢ wipieis o 15 dB %3 dB

|

(The ESH 3 is supplied with the 75-MHz amplifier
permanently switched on (ST10 (X13) plugged on).

5.3.1.9.4 Adjustment of Diplexer of 2nd Mixer

Connect sweep generator to:ST11.2 (X11/B) and ST12.2 (X12) (50-Q system)

and adjust L18 for maximum attenuation at 9 MHz.

r_

Connect sweep generator to S5T11.Z (X11/B) and ST7 (X7) (50-Q system)

and adjust C31 for maximum gain at 9 MHz.

5.3.1.9.5 Adjustment of 9-MHz Amplifier

Connect a sweep generator to $T11 (2,3) (X11/B) and ST7 (X7) (50-Q system)

for the adjustment.

5.3.1.9.6 500-Hz Bandwidth

Connect ST1.a3 (X1.43) to ground.

!

Adjust R63 for maximum gain.

Adjust €53 for minimum ripple.

- Note gain.

5.3.1.9.7 2.4-kHz Bandwidth

Connect ST1.a5 (X1.A5) to ground.

Set R69 to mid-positiom.
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- Adjust C64, C67 for minimum ripple.
- Adjust R69 for same gain as with 500-Hz bandwidth.

5.3.1.9.8 10-kHz Bandwidth

Adjust R76 for same gain as with 500-Hz and with 2.4-kHz bandwidth.
Gain of 9-MHz amplifier .....cui0v00vcuun B D B R S R R 27 1 dB

5.3.1.9.9 Adjustment of Overload Detection

Insert BU3 and BU4. (Connect X10A to X10B and X11A to X11B)
"The 2nd oscillator (f = 66.00 MHz, level = +7 dBm #1 dB) is connected
to ST5 (X5). '

5.3.1.9.9.1 Overload Detection 2

Feed 75.00-MHz signal to ST9 pins 2 and 3 (X9/B).

At a level of -22 dBm #2 dB, the logic signal at ST1.a7 (X1.A7) should change
from H to L. Adjust with R35 (increasing R35 raises the response threshold).

'5.3.1.9.9.2 ‘Overload Detection T

Feed a signal of frequency 75 to 135 MHz into ST9\pins 2 and 3 (X9/B).

At a level of #3 dBm #1 dB, the logic H at ST1.a9 (X1.A9) should change to

logic L. Adjust with R18 (increasing R18 raises the response threshold).

5.3.1.9.9.3 Checking the Level at ST4 (X4)

Feed +23 dBm *1 dB (frequency range 75 to 105 MHz) into ST3.

Gitpat lLevel véquized at Th (XB) s.uvissmvnniis ismmsanmiisssss -15 dBm *2 dB
(Adjust with R94 (R208)).

5.3.1.2.9.4 Adjustment of the 1st Mixer

(to be carried out on model 56 of ESH 3 only).

- Connect X8.A1 to X8.B2 and X9.A1 to X9.B2.
Terminate X2 with 50 Q.

- Feed 1st oscillator (level to +23 %2 dBm, frequency 75 to 105 MHz) at X3.
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- Connect spectrum analyzer to X14.

- Level measured at X14 at 75-MHz oscillator frequency should be <-32 dBm

(Note effect of cover on soldered side).

- An adjustment is possible by bending the terminal wires 3 and 6 of

transformers T4 and T6.

- Following the adjustment, pins of T4 must be affixed using yellow UHU

adhesige.

- Recheck level at X14.

5.3.1.9.9.5 Checking the Level at STé

Feed +7 dBm %1 dB (frequency 66 MHz) into ST5.

Durput level requited BE STO won s sssmwimvws § 46 o Wmases § ¥ & 4 uaas -15 dBm *2 dB
(Adjust with R96).

Check the following performance specifications of Y9 using

test setups as in section 3.2:
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Input reflection coefficient 10 kHz t0 30 MHZ .evecee. < 20%

Noise figure : 100 kHz to 30 MHZ cevcesse < 13 dB
Oseillator reradiation 75 MHz to 105 MHZ eseeees < 20 dBuV
Image frequency rejection 150 MHz to 180 MHZ ssese.. > 90 dB
IF rejection T5 MHZ ceneeeos > 100 4B

IM rejection a ., - 3rd order intercept point cecesescs > +20 dBm

a3
(see specifications)
IF bandwidths 10 kHz, 2.4 kHz, 500 Hz
(see specifications)

Gain ..‘.............OO..0.....‘0.9..00...O....‘V...O.. 35 tl dB

5,%,1.10 Calibration Generator (Y10)

D5s3.1.10.1 Supply Voltages

Pin Voltage/Level Current Frequency
3T1.b24 Ground - -

ST1.b23 +5.25 +0.1 V approx. 0/65 mA 0

ST1.a22 +10 +0.1 V' "approx. 65/6 mA 0

ST1.b22 -10 40,1 V approx., 3 mA 0.

STl.al -|TIL - /500 Hz

ST4 -15 dBm - 30 kil

ST5 -13 dBm - 8.97 MHz

ST6 -15 dBm - 66 MHz (+1.5 kHz)
ST -15 dBm - 75 MHz to 105 MHz

5.3.1,10.2 Adjustment of Sinewave Generator

Connect +5 V to STl.ak,

-~ Connect spectrum analyzer to ST2.

Connect’ voltmeter to STl.alh.

Adjust for maximum level on the spectrum analyzer and minimum voltage
on the volimeter at: '

9 MHz by means of €9 (Cl0, C20)

75 MHz by means of C45, C52, €61, C66.

The adjustment of €61, C66 is interactive.
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Level at ST2 in the frequency fénge 10 kHz to 30 MHZ «... 80 dBuV +3 dB

{(Variable with R84; measured with a power meter.) & =27 AR {00 48

Spectral purity of the output signal at ST2:
Non=-harmonic Spurious Sigmls et T AT . 40 dB down

Check the control voltage at STl.alb:

When tuning through the range from 10 kHz to 30 MHz, the
voltage must not change abruptly and there must be no AC
voltage superimposed on it.

Check by means of oscllloscope; typically eeccecscacsecse 0.8 V to 4 V

5:3.1.10.3 Adjustment of Temperature Compensation of Sinewave Generator

The temperature compensation can be adjusted in several cold/warm cycles.
For the relationship between change in level and required sense of rotation
of RT7 see Table 5-4,

Table 5-4

Increase in temperature causes level increase. Turn R77

Decrease in temperature causes level drop. counterclockwise.
Increase'in tempé}ature causes level -drop. . Turn R77

Decrease in temperature causes level increase. clockwise.

Permissible total change in level due to change in
frequency and temperature over the range from
-10 to +4500 GRSV PP P BT EIBRIP SN TS BSP RO ERGER SN DR < 005 dB

Requ'lred level at ST2 SBEDE LR B LRSI ECRBEIBERNEGLEOIRSON 80 dB“-V 1“0.3 dB

over the total temperature and frequency range.

Table 5-5

Input level {measured with spectrum analyzer)

Pin Level Frequency

4 -15 dBm +1 dB 30 kHz

5 -13 dBm +1 @B | 8.97 Mz

6 -15 dBm +1 dB | 66 MHz

3 -15 dBm +1 dB 75 MHz to 105 MHz
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Table 5-=6

Mixer level
(measured by means of RF probe at pin 8)

Mixer | Level Frequency

Bl 0 dbm +2 dB 8.97 MHz ;

B 0 dBn +2 dB 66 MHz
pe ) |

B5 0 dBm +2 dB 75 MHz to 105 MHz |

Level required at C70 (f = 10 kHz to 30 MHz, with AGC,

measured by means of high-impedance probe) ccececcosceses 5 mV +3 dB
Lovel b BT seenswmmnssumessinesomaoshsss saannvine s ssmns =07 GBS 40,3 4B
Level variation by Bll0 cccssssscrsascasoncsssssssussonss -rO.T dB

5.3.1.10.4 Checking the CISPR 3 or CISFR 1 Pulse Generator

- Disconnect STl.alt from +5 V, and instead connect either STl.ab
(CISPR 3) or a5 (CISPR 1) to +5 V. 7 g 5

= Check pﬁlse at ST7, terminated with 50 Q, by means of a 1-GHz oscilloscope:

Table 5-7

Logic H | PRF Pulse enerzy | Adjust
to ST uVs (EMF) with
tlo%
CISPR 3| a6 25 Hz | 1.35 R89
CISPR 1-| a5 100 Hz | 0.0316 RO1
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Rise time tr = 3 ns
a) with CISPR 1 pulse

:d

ise time t_= 4 ns

&

\-vr
b) with CISPR 3 pulse

Fig. 5-5 Pulse calibration

For a rough measurement, the pulse energy can be graphically integrated or
caleulated according to the following simplification:

Pulse area =V « t 0%

5
u Accordingly, with CISPR 1 pulse (Fig. 5-5a),

tm the pulse area = 2.8 (V) « 5.6 (ns) = 0.01568 uvs

corresponding to an EMF pulse energy of 0.03136 uVs.

This calibration pulse of the ESH % is 20 dB below the CISPR 1 standard pulse.
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Fig. 5-5b:

5s3slall

CISPR 3 pulse
Voo 50% 3(V) © 210(ns) = 0.63 uVs
V . tSO% = 1.26 uVs (EMF pulse area)

Hence, this calibration pulse is 20 dB below the CISFR 3
standard pulse (13.5 uVs). '

Mixer 3 (Y11)

2

5¢53.1.11.1 Supply Voltages

Pin Voltage Current ‘ Freguency
ST1.b24 Ground 5 -
STL.b23 | =5.25 +0.1 V | approx. 12 mA | 0

ST1.a22 +10 V 40,1 V approx. 48 mA 0

ST1.b22 | =10 V +0.1 V . approx. 18 mA 0

ST1.bl TTL - 500 Hz

5.%,1,11,2 Adjustment of 8,97-MHz Oscillator

- Apply exact 500-Hz reference to STl.bl (TTL level squarewave;

for repalr purposes, use ESH 3 feférence)

- Measure control voltage V
Adjust C43 so that VE

control'at RA0/RA

ontml D O® PLOLOIODBCORESEEDSSEENOR SV"!‘.IV

(If adjustment is not possible, vary Lll slightly)

- Measure output level on STH cecocvoscoesssosscscnscasssss =L3 ABM ta dB

Measure oscillator frequency at STB cossccescvsccscsscs .97 Mz

(The accuracy of the measured value depends on the

accuracy of the reference used.)

Check synchronization indication at ST1.bh2: logic H

(loop is synchronized).

5:3.1.11.,3 Adjustment of Basic Gain between ST2 and ST5

a) Initial settings:

- Settings on the ESH 3:
IF bandwidth 5: 500 Hz to 10 kHz (8T1.811 = L)
IF attenuation 40, 41: 40 4B
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- Connect ST1.bl2 to +10 V.
- Apply'exﬁernal c vdltaga of =5 to +10‘V.to STl.al2.
- Set external IC voltage to - 4 v (= maximum gain).
VEMF at ST2 with f = 9,000 MHz = 20 mV.
Measure at ST5 via a high impedénce using a miilivoltmeter. :

| Test setups

90.MHz _ - }
o BT T ' _ ST
SMUV & 3rd mixer e UVM
: ‘ ' Vouf -]

' b) Adjustment

t by means of R20. -

_  Set output voltage Vbu

‘.‘..0‘0"'0.!‘0l.--ll“....loon_..I.l..ll‘.‘l..nt‘c..t‘ 200 mv L

out

5.5.1.11.4 Checking the Noise Filter Bandwidth -

Measure between ST2 and ST5 with any IF bandwidth other than 0.2 kHz

(ST1.all = L). Vary the signal-generator frequency tc determine the upper

~and lower 1-dB and 3-dB cut-off frequencies of the noise filter.

Teble 5-8
fcut—off lower/kHz fcut—off uﬁper/kH;
1-dB cut-off frequencies | 25 +1 35 +1 |
3-dB cut-off frequencies | 23 +1 37 +1

The pass-band characteristic should be approximately flat and must not
exhibit a dip. ;

5.2.1.11.5 Checking the Calibration Gain Control Range
- Apply +10 V to ST1l.bl2 (calibration = ON).

-~ Feed DC voltage Vﬁ into STl.al2.

_ ontrol .
- Vary the voltage at the base of Tl from 0 to +5 V.
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- The gain between ST2 and STS should be variable between about =15 dB and ;
0 dB referred to maximun gain G . ’

ij.ien the iroltage at the base of Tl is 2 V, the gain is typlcally 6 4B

below G .
max

5.3.1.11.6 Checking the IF Attenuation Steps __

Test setup:

9.000 MHz Aftenuator

ST2 - §T8 |
- SMUY & o— 3rd mixer - uvm | e

Use as accurate an attenuator as possible, such as the DFVP,

- Set V at the base of Tl again to about 2.0 V.

control CAL

- Set the attenuator to 50 dB.
- Set . the IF attenuation of the Jrd mixer to O dB (= maximum gain).

Adjust signal genefatdr level such thé.t the millivoltmeter glves a 1,
def'lection approximately 2 dB < 100 mV (near the 0-dB marker). 1

Increase the IF attenuation of the 3rd mixer in steps of 10 dB and reduce
the attenuator setting in steps of 10 dB.

Observe deflection on millivoltmeter: The difference (= attenuation error) :
should be less than 0.1 dB. The sum of the attenuation errors should bs ‘
approximately O dB.

5.3.1.11.7 Checking the IF Qutput Amplifier

Use the same test setup as in section 5.3.1.11.5 but measure at STk,

- All inputs STi.bT to bl0 = logic L.

- Adjust signal generator level so that the polnter of the millivoltmeter is
on 2,0 V.

- Apply logiec H to ST1.b8 and reduce the attenuator setting by 20 dB.
Difference in pointer deflection ccscocovsssscccocsscnoan < 1 dB
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- Apply logic H to ST1.b7 and reduce the attenuator setting by further 20 dB.

i Difference il’l pointer deflection S0P P BOIVBADEIDBOBEEN _S’ }» dB

5,3.1.11,8 Checking the 200-Hz Bandwidth and Adjustment of Gain

- ST1,all = logic H (200-Hz filter ON).

- Vary the signal generator frequency between the lower and the

upper 6-dB cut-off frequency.

+20 Hz
B6dB.....II.Il.l..l.‘l.lICI...'G"'.'.OIOCQQIOCIOI... 2% HZ -30 Hz

- Tune to the maximum in the pass-band curve.

- Switch over to noise filter:
Note readout on millivoltmeter.

- Switeh back to 200-Hz filter:
Adjust for same readout on millivoltmeter by means of R102.

M P Cheeki the Overload Detection

Settings on the ESH 3:
IF bandwidth 5: 500 Hz to 10 kHz (STl.all = logic L)
IF attenuation 40, 41: 0-dB.

ST1,bll = logic L if EMF 2t ST2 vevivececronnoronceccssss 20 MV

5,3,1.12  Indication and AF Demodulation Board (Y12)

5.:3.1,12.1 Supply Voltages

Pin Vbltage Current Frequency
ST1.b24 | Grownd N a

STLl.b23 | +5.:25 V-tO.l V| approx. 1 mA -

STl.a22 | +10 V 0.1 V approx. 100 mA -

ST1.b22 | ~10 V +0.1 V approx. 55 mA -

STil.abl | TIL - 500 Hz
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5e3.1.12.,2 Adjustment of Indication Section
Test setup: |

Connect 30-kHz signal generator via attenuator to ST2. As 812 is a high-
impedance input, use a 50-f] termination in parallel.

ST2

a) Linearity of Bli:

Settings on the ESH 3: Operating range 335: 20

-~ DVM check point: pin 6 of Bi4, ‘ '

Input voltage 20 mV; note reading (e.g. 210 mV).

- Input voltage 2 mV; vary R164 until 1/10 of the above measured value
is obtained (e.g. 21 mV +0.5 mV). -

Repeat adjustment to ensure optimum voltage setting.

(1

b} Linearity of Bl5:

Settings on the ESH 3: Operating range 33: 20 dB

DVM check point: pin 2 of Bl5.

- Input voltage 20 mV; note reading (e.g. 210 mV).

Input voltage 2 mV; vary RIT4 until 1/10 of the above measured value
is obtained (e.g. 21 mV +0.5 mV).

Repeat adjustment to ensure optimum voltage setting.

e) Average-value indication:
| Settings on the ESH 3: Operating range 33: 20 dB
25¢ AV,
VM check point ST1.a2.
Input voltage 20 mV; vary R182 until the DVM reads sceeee 2 V 45 mV
Input voltage 2 mV; vary R1T7 until the DVM reads coecceo 0.2 V -:5 mv
Repeat adjustment to ensure optimum voltage setting.
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d)_

»

CISPER indication:

Settings on the ESH 3: 2‘2 CISFR
: ‘ Frequency between 10 kHz e.nd 149 9 kHz (CISPR 3)

DVM check point. STl <82, ; _
Input voltage 20 mV; vary R198 until the DVM reads see.ee 2 V +5 mv
Input voltage 2 mV; vary RI95 witil the DVM reads ....... 0.2 V 5 mV
Bepea.t ad,;ustment to ensure op‘cimum voltage setting.

-

L]

'noslsc

Settiﬁgs on the ‘ESHB: Operating range 33: 40 dB
25: AV

. = DVM check polint: S’I‘l.az.

)

Input; voltage 200 mV; vary R139 until the DVM reads ssees 2 V45 mV
Input voltage 2 mV; vary R186 until the DVM reads eseeeee 0.2 V45 mV
. Repeat afdJustnent to ensure optimum voltage setting.

10G 60:

'Settings on the ESH 3: Operating range 33: 60 dB

- 25t AV

- DVM check point STl.a2.

g)

Input voltase 2 V vary Rilz until the DVM rea&s Cesveesns 2 v +5 mV, -
Input voltage 2 mV; vary RI88 until thé DVM reads es-s... 0.2 V 45 mV
Repeat- ad.jus—tment to ensure optimum voltage se’c.ting; b

Peak—reading time constants:

(With the ESH 3, determined by PEAK and the measuring tz.me)

Settings on the ESH 3: Operating mode 38: GEII. OFF

'Oscilloscope check point B2C. pin, 1o

e BV —
+By ‘ '—-——'—1s_or'r g
3s
-6V— [ T 4 20%])

o

5ms
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h) 4th oseillator:

_Feed TTL-level reference frequency of 500 Hz into STloabl Connect frequena
ey counter to B33/2.

Table 5-9
Switeh position Nominal frequéncy

AQ GEN,OFF 30.0 kiHz (+10 Hz)
Al - | GEN.OFF 31.0 ¥Hz - | (+10 Hz)
USB GEN,OFF 31.5 kHz (+10 Hz)
1SB GEN.OFF ~ | 28.5 kHz (+10 Hz)
ANY . | GEN.ON 30,0 kHz (+10 Hz)

Same as above, but connect oscilloscope to ST% instead of frequency

G ounter ©

Settings on the ESH 3 Operating mode 38: GEN.ON _
.melnal level 40 mV s 110 mv = 15 dBm +1 dB into 50 Q

i) Remote fr'equency measurement (RFM)

Connect a signal generator varlable between 25 and 35 kHz, approx.
20 nv, to ST2, ' '

Select REM. FHREQ., mode.

Counter connected to ST5 should read out signal generator frequencye

.

Measure nominal level at S5 by means of oscllloscope.
4O_mv}ms = 110 opr = 15 dBm (tl 4dB) 1nto 50 Q.

5,5.1.12,3 AF Demodulation

a) FM demodulatibn:-

Oscillator adjustment°

= Conmect signal genera,tor to ST2: 30 kHz, e.a,ppr'c\:;-z;a 20 mV
- DM check point: ST1 .alt '

« Vary R19 until the DVM reads O V (+20 nv).

Checking the FM demodulation

= Comneet signal generator and DVM as for oscillator adjustment.
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Table 5-10

| Signal generator fréquéncy

Nominal voltage

reading on DVM

25 kHz
27 kHz
29 iz
31 kHz
32 kHz
35 kHz

-5V 40.3 ¥
3 V0.3V
-1 V40,3 V
1V40.3 Y
3V +0.3V
5V 40,3V

b) AM demodulations

Settings on the ESH 3: AF demodulation #: A3

Operating mode 2_

GEN.OFF

Connect signal generator to ST2 (frequeney 30 kHz, level approx. 100 mvV,

100% modulation depth)

Oscilloscope check point STh:

20,V

ov

KAVAVE

'Véfy the 1npﬁt'€oltage bétwéen 2 mv and 2 V. The voltage change at ST4

should be < 3 dB.

7 ¢) SSB demodulation:

Settings on the ESH 3: AF demodulation

4:
Operating mode 38

35

GEN.OFF _
AV '

Connect signal generator to ST2 (frequency 30 kHaz, level approxe. 20 mV,

unmodulated)

Oscilloseope‘check point STl.a3:
- Nominal signal'l kHz AF, approx. 130 mV'ms

d) SSB AGC:

Settings on the ESH 3 as for SSB

. about 100 mV. .
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Switch off the signal generator. It should take approximately 1 s until

the AGC vcltage at B8 pin 9 drops.

V 1.1 o

5.3.1.13. 1 Indication Demodulation

"-a) Averagewvalue indleationa

" Feed unmodulated.ﬁﬂukHz signal V to ST2. The resulting voltages at STE az

'} are as follow5°

Performianse Chisck of the Indloation and AP Demodulation Bord Y12

Table mll_-
V to ST2 Operating range
" g 20 @B 40 dB 60 dB
2 mV | 200 +10mV | 200420 mV | 200 420 mV
6.3 mV | 630 +20 mV 650 +40 m¥ | 500 +40 mv
20 . mV | 2000 +10 mV | 1100 +40 mV | 800 +40 mV
63 mv X 1550 +40 mV | 1100 +40 mV
200 v % 2000 +20 mV | 1400 +40 my
632 mV 1700 +40 uiv
- {2000 v 2000 +20 mV

Amplitude»modulated signals cannot be directly measured in the QO»dB
and 60-dB operating ranges. Use correction curve (Figq 2-8). |

b) Peak-gglue indication:

If_an unmodulated inpﬁﬁ gignal is appliea? ihe same #oltage is obtained
at-STl.aE as with averagemvalue'ihdication. A 100% amplitude—modulated

' signal increases the indicated value by 6 dB as against average-value
indication. - '

e) CISPR indication:

In the frequency range from 10 kHz to 150 kHz, the signal is weighted in
accordance with CISPFR 3 and from 150 kHz‘té 30 MHz in accordance with
CISPR 1. If unmodulated signals are applied to ST2, the following volta-
ges are obtained at STl,a2: '




Table 5-12

CISER 1 CISPR 3
2mv 217 +10 oV 200 +10 mV
10 v 680 +20 mV 630 +20 mV
20 mv 2170 +10 v 2000 +10 mv

Pulse weighting time constants:

CISFR 1 CISFR 3
-Charging time constant 1l ms ﬁ5 ms
Discharging time ;
constant 160 ms 500 ms

5¢3.1.13.2 AF Demodulation

a) - Demodulation outputs:

~ AF output STl.al

Apply 100% amplitude-modulated, or frequency-modulated
(frequency deviation 5 kHz), input signal.
AF Output Signal t...-t.....?dl..G‘c..... 200 mvms +50 mV (Zout = 5 kn)

~ AM output ST4
This output is used for measuring the modulation depth by means
of an oscilloscope: 100% modulation depth corresponds to
1 vﬁp +3 dB (zout =1k2).

- FM output ST3
At this output, the frequency offset of the 30-kHz input

signal can be measured:
5 kHz deviation corresponds to +0.5 V (tolerance 0.03 V)

(2 = 10 k0).

- Frequency offset output STl.a4
Here too, the frequency offset of the 30-kHz input signal can be
measured: +5 kHz offset corresponds to +5 V (tolerance 0.3 V)
(zout = 10 kQ).
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b) IF amplifier AGC
AM AGC time constant 0.5 s

AO AGC time constant 0.5 s
Al hang AGC with fast decay
USB hang AGC

ISB hang AGC

e) 4th oseillator

Demodulation mode Signal Frequency of
: generator 4th oseillator
AM OFF - switched off
™M OFF switched off
AO OFF | 30,0 kilz
Al ' OFF DA 31,0 kHz
USB , OFF 3l.h kiz
ISB OFF 28.5 kHz
any ' ON 30.0 kHz

d) 30-kHz output STS
With 30 kHz ON (GEN.ON), the frequency of the output signal is 30.0 kHz.
In the REM. FREQ. (remote frequency measurement) mode, the output signal
is synchronized with the input signal at ST2. o

) i.evel in bgth CASES 2200802220098 088583355650080008686% l!‘O m‘! +l dB inte 59 ‘Q

5:3.1.14 Attenuator Control (¥13)

5.3s1.,14.1 Supply Voltages

Pin Voltage - ' Current

ST5.ab2 Ground -
ST%,abl +12 V topl v approx. 2 A

The Attenuator Control (Y13) is preferably checked together with the
RF Attenuator (Y16).

For production testing, it is advisable to use a control arrangement that
permits the control levels at STl.a2 to 16 to be switched on as desired. For
checking the gating with Bl to B4 at the test points B to K, refer to

Table 5-13.

R 38528 - 5.42




(The attenuation values a are obtained by summing the attenuation values

defined by the logic H signals at the control inputs of.STI,)*

Table 5-13

Test point. B c D E F H I K

Attenuator/dB 10 |20 {40 |40 [10 |20 |caL |1

Attenuation a/dB
0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
CAL

S S
Mwmmmhmﬁﬁmmhrmmﬁﬁ
s P
be Xt I P P R ER R E R S b b
Mumwﬁﬁﬁhwwwﬁbéﬁgb

B

*
)

R R 2 3 s
B aaarre

BN Rl R R o

It is possible to set attenuation values up to 140 dB in the ESH 3. If,
when the ESH 3 is being repaired, there is any doubt as to the proper
. functioning of the Attenuator Control, it is recommended that the RF

Attenuator be removed from the ESH 3, the base plate unscrewed and the

functioning of the control be checked by observing the switching state
of the contacts (for location of the attenuators, see circuit diagram

303.2813 S). An error can be tracked down with the aid of section 4.1.11.
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5:.3.1.13 Power Supply

5.3.1.15.1 Access to Circuits

For troubleshooting, the instrument may be operated with the power supply
swung out. For this the instrﬁment parelling is f£irst removed. After then
removing six screws on the frame, the power supply can be withdrawn hori-
zontally. After the actuating'rod of the power switch is pulled off, the
power supply can be placed toward the back on the cooling body.

Note! In'dismounting the power supply, only the six outermost screws
may be removed, since otherwise other parts of the power supply

will be loosened.

In remounting the power supply in the instrument, the flat cable must be
correctly folded and the actuating rod of the power switch replaced before

the power supply is moved into place and screwed to the frame.

The individual subassemblies of the power supply are best tested while

connected into the instrument cirveiiit, since all supply and control lines

A The sonhasaambd o
L L0E SUUTEDI ITEILTL w

fob]
%)

to the components. So long as the power supply'is operated for only short

periods or is only partially loaded, the large heat sinks can be removed.

After the heat sinks of the analog power supply have been unscrewed, all com-
ponents and test points are accessible., The solder side of the subassemblyr
is accessible after the latter has been unscrewed. The removed subassembly
must be supported in a suitable fixture to assure that ne shorteircuits

are possible.

For measurements on the solder side of the switching power supply board,

the cover on the side of the analog power supply must be unscrewed.

The analog board remains attached to the cover. For replacement of components
in the switching power supply, the board is not removed, instead the entire
frame is unscrewed from the rear panel. For this the two large screws on the
rear side in the cooling fins and then the six small screws in the frame

be removed. The frame can then be swivelled away without having to remove

the leads to the rear panel. The rectifier plate must remain in place for

aperation of the system.

R 43568 - 5.44




on the Iead—through fllters must be checked The heat sink on the switching
. power supply must be prov1ded w1th heat-conductlng paste. Then the frame screws
_ and screws in the coollng fins are loosely screwed in. After lining up the unit

‘the frame is first tightened and then the internal heat sink.

Before reassembly, the correct seatlng of the socket strip on X30 and the lines

Note! If the internal heat sink is not tightly screwed down, the switching

power supply will overheat in operation.

5.3.1.15.2 1Adjustment'of'Reference Voltages,

reference voltages can be set.

_ReferenceIPOint for all accurate voltage measurements is the ground neutral
- #0-V supply voltage at a point of the'seneing line (motherboerd X201A4) and

B 'accurately settlng it w1th R95. If the aecessories are available, the

'~+!O -V supply an. also be nd;usfed by meeSLr1ng tbls volt ge 'on_th_ sensin

Vmust have the value +8 V 20 mV The monitoring reference voltage at X9.3 must

'_The other output voltages are determined by fixed resistors and cannot be

The only ad;ustment points of the power supply are potentlometers R89 and R95

on the analog power supply board, with which the monltorlng and regulator

Note! . This adjustment should only be_undertekeﬁ if really necessary,

since other circuits will then also have to be adjusted.

point X5 on the rectifier board. The adjustment is made by measuring the

11ne at poirts X18.16 or X36.1 of the analog power supply board. After this:

adjustment, the regulator reference voltage, measurable on test connector X9.1,

be set to exactly the same value by means of R&9.

separately adjusted. The ~10~V supply at sensing point X201B4 on the mother-
board tracks the +!0—V:supply'with a maximum error of 10 mV. All other voltages

must lie within a tolerance limit of #27 at the poﬁer supply. It most be noted

that because of voltage drops in ‘the lines, the output of the +5-V supply is
5.5 V at_ 1ts output termlnals. The output voltage of the +30-V. supply lies _
between 31 V and 40 V depending on the loading of the -11-V supply. When the
=11~V supply is not loaded, the output of the +30-V suppiv can drop so low

that the H3 LED lights. This is of no significance in normal operation.
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5.3.1.15.3 Test Points of Analog Power Supply

]

The analog power supply;haé a variety of connectors, some of which are bridged

with shorting links.

X31 to X38  .1-.2 cbnnécted (comparator inputs)

A S :2-.3 connected (short-circuit link right)
X9,%10  ~  open |

XZ;X&,XB,KT2 L1=.2 connected for setting 20 V -

(short-tiicuit top, ESVP)
a2=i3 connected for setting 25 V
- (short=circuit bottom, ESH3)

5.3.1.15.4 Check of Output Currents

In table 5-2 are listed the maximum output currents of the power supply -
these may, however, not be drawn in operation. The measured current values

- must lie within the tolerance vange of ~10%Z to +25%.

Table 5-14a Output Currents

Voltage Maximum current Shortcircuit current
{nominal) cold | warm S
+5 v 7A |6A 6 A
12 V sa |34 34
-1y 1.5k | 124 1.2 &
+33 V 0.5 A | Can only be overloaded for
e short period. :
+10 v gy ay- N 0.15 A
-0V L 7- T3 IR R 10.33 A
+20 V (BSVP) | 0.4 L . 0.084A ﬂ _
425 V (ESH3) 0.05 A| 0.01 &
+30 V 0.06 4] 0.06 A

The check on analog supplies with foldback current limiting can only be made
with resistors of corresponding power rating. The switching supplies can also

be checked with electronic current sinks.

The sensing leads for the +10-V and =10~V supplies must be comnected to the
proper outputs. If these leads are not connected, the supply voltages will be

-about 0.3 V too high, although the voltages on the comparators are correct.
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5.3.1.15.5 Cheek of Monitoring Circuit

When the shorting links are removed from X31 to X38, the corresponding LEDs
Ht to H8 light. By applying a variable voltage'to the pins .2, the limit values
of the monitoring w1ndows can be determined. The actual supply voltages can be

measured at the same time on plns .1,

Note! - The test with X31 may only be made if the internal supply is
% operatlng properly, since otherwise the other supplles can be

swltched into prohibited states.

Because of the 1nzerlock1ng of some of the power supplies; only one external
voltage at a time must be applied and the correspondlng LED observed. In case
. of automatic measurement the error messages are monitored at the outputs of

these messages and on S1, 82, 83._

Tabié 5-14b Monitoring Window Data

Connéctor .LED Nominal . Lower" Upper Max. shift
¥ voltage limit limit | of window
X31 H1 15 v 12.8V | 18V | 300 mv
_ 1 No mess.
X32 H2 | 24V [}20.8V | 40V 400 mv
' R £21.3 Vv No mess. |
X33 | w3 | sov |28.8v ]| 31.4v | 600my
X34 CH4 | 25V (ESH3) [ 23.9V | 26.1V 500 mV
X34 H4 | 20V (ESVP) | 19.1V | 20.9V | 400 mV
X35 HS |~ 412 ¥ 1.4V | 12,5V 200 mv
| X36 H6 | 10V 9.9v | 10,1V | 20mv
- X37 B7 | =10V | -9.9V | =101V | 20mv
o X38 HS 5V 5.1V 5.6 v | 50 mv
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Table 5- 14c Message Output Levels

Coﬁnéctor ‘Nominal | LED | Output on Pin; | Level - | Other responses

. voltage | o ' 0.K.|Error | in case of error
“x31 - |1sv oo [H | st xi8.23 |09 [>0.8 V|All the others

X352 26V | H2 | $3 . x18.25 [0V |>0.8 V| All except §1,52,1K
%33 . | s0v’ {u3 | 30 comp. X14.15 . | high| lew | - =

x34 | 20/25 V{84 | 20 comp. X14.18 |high| tow | - -
;*sz-fJ_'_ 12v° | u5 | 4% e, X14.17 - | high| low R

'X36 | 10V | H6 | 10 comp. X14.9 |high| lew | = -

x37 © |-10v. | B7 |=10 comp. X14.16 |high| low | = =
" x38. |- s5v  |ms | s2  X18.26 |0V {>0.8 V| All except St

. The ERROR INT, TRAP and RESET outputs.can be monitored simultaneously.
; If a11 voltages are in order, ERROR INT and TRAP are low and RESET is high.

- ERRCR INT goes hlgh at every error,'
:TRAP is hlgh durlng the on-tlme of DQI (about 100 ms) if 83 responds.

RESET goes low when 52 resgonds or after TRAP has gone back to low.

‘KESET then goes high again only arter monostable D#Il hav1ng been triggered

.by the negatlve edge of ERR INT, returns to its offﬂstate

The output of the .5~V comparator and of monostable D4IT can be monitored on X10.
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5.3.1.15.6 Notes on Troubleshooting

4 regulator N5.1 of the analog power supply

If the green LED in the power supply does not light, the microprocessor is

blocked (by an ERROR message or RESET). The fault can be localized with help

of the description for the monitoring circuit in Section 5.1.4. In any case,
before any repair is attempted, it should be determined whether the error is

the result of external influence (undervoltage, overload)

NoLEDl.slth R e T A | E
1t after 1nstrument sw1tch-on no LED in the power supply lights, the cause
quite 11ke1y is that there is no input to the analog power supply. After check
of the AC supply or battery voltage and the fuses accessible on the rear panel,
the ﬁoitage on capacitor C5 of the tectifier board'should be checked with the
AC power supply'on. Flat connectors X1 and X2 are accessible from the underside |
of the instrument after the panelliﬁg is femoved._If a voltage i1s present,
the bower supply_should be removeﬁ from the‘instruﬁent and the coﬁnection to

the analog powef Supply checked. The input voltage should also be present on

Cne or more red LEDs 1lit

The :ank order of the error messages. as shown in Fig. 5-2 must be observed,

the_higher ranking signal'mue: be checked first. If the green LED lights
when the load on the power suppl& is reduced or completely removed, the cutput

currents should be checked against the values in Section 5.2.4.

Before ettempting.any repairs, the voitages in question and the reference

voltages should be checked to eliminate the possioility of a fault io the

monitoring circuit. Before opening'the switching poﬁer supply, tﬁe:turn-off

signals S1, S2, 83 (accessible on connector X17 of the rectifier board) should |
be eheokEd. If a voltage > 0.8 V is present, the corresponding switching supply §

is turned off.

After unscrewing thercover of the power supply, the voltages on connector X30
should be checked, in order to eliminate the possibility of a break in the
connection between the switching power supply and the rectifier board.

In this condition the signals on all componeﬁts of the'switchiog power supply

can be checked.
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5.3.1.16  Checking the Recorder Control Foard
(See ctrcuit Hpicran 335.9913 s)

'5.2.1.16 1 IFC.bus Sestien

~= The IEC bus is simply connected via. a flat cable (ST8) fmm the Compu‘r.er
board (BT.B) to the recorder control board. For cneckt!.i':.:;;a unplug STS and
use a continuity tester, o : '

: NUIE Ir the recorder control board has 't’.o be r'emoved, protect the pin.s of
pluss 7 and 8 against damage by sticking them in pieces of roam plastic.

; .- Pull out S'I'? from BUT. s _ _
| - Conn.ect logic tester probe (or voltmeter) to 577 pin 1. -
.“. Switch on receiver and apply +5 V'., Check funetion of the address line (a,i)
= Cha.nge connections and eheck a2 to a5 a.nd ton s:l.mila.rly.
- Con.nect logie test.er probe or volme'ber to ST7 pin 7.

- If BUl pin 1 is shortcircuited to ground, ST? pin 7 should be at logic L
(< 0 8 V)o L5

- 9'0heck sT7 pin 8 wita B2 pin 2 to ground, as above.

‘= Check the rema.ining pins of S'I'I, by means of a ccnt.tnuity tester, a,gainst
the circuit diagram. |

5321 16 2 Checking,the Demultiglexer'

- Switch on the ESH 3.

B ]

Check 1n accor‘da.nce with 'I‘able 5»15

Deliver lcgic L to ST7 pin 13 {penlift signa.l)

Apply a sta.'ble volta.ge V =0t 10V (eage 5 V) to 5 pin 5.

Table 5-15
Recorder | ST7 pin BR pin 80z pin ) 7
12 11 1|8 9 10 1 12 | A 22 BB 2
& ¥ L L|{Vv, % X X . X|L H H H H§
2 * B L|X VX X X |HE L R H #
3 Ho® Llx x v,x x|# ® 1 B H
. T 1 ElX x X WV, X |®B H H L H
5 B L #]lx x x x w,|®w B ®H ®m 1
0.6 2 8- | Medurders *) ony for pendsfy
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5.3.1.16.3 Checking the External Reference Switchover-

- Check the following levels using a voltmeter or logic tester probe:

Synthesizer 2/pin | Int. ref. | Ext. 5 MHz | Ext. 10 MHz

{8T1/a2 ; “H
ST1/b2 R & S i 3|

- Chéck the pulling range of the synthesizer in accordance with 5.3.1.3.4.3.

'5.3.1.17  Motherboard (Y18)

Check the Motherboard in accordance with circuit diagram 303.2020 S.

5. 3.1: IB- RF Attenuator (Y!&)

It is recommended that the RF attenuator Ylé be checked together with the

attenuator control Y13. 7
Note: Torque range for SMA socketé 80 to.jZO Nem
=3 Screw down the si# adjustment'screws of the-base‘piate all tﬁe way.
a) Cﬁeek-fhe residual attenﬁatien with Dﬁ voltage.
e Se the level switch to 0 dB.

‘= Measure the resistance between the inner conductor of the input and the
inner conductor of the output by means of an ohmmeter with a resolution
of 100 mfl, '

.= The fesistaﬁte cdnsists of the contact resistances of the 18 switching
contacts and the series resistances of the thin-film conductors. The
resistance of the tesc'setup must be taken into account. The resistance
Ry shouid’be‘g 800 mfi. The resulting residual attenuation g is given

by the—formula '

100

| a, = 20 log m and is < 0.07 dB.

- Then measure the reslstance between. the inner conductor of the cali-
bration input and the inner conductor of the output. To do so, apply
a short switching pulée'across the coil of solenoid 7 which initiates
calibration of the RF attenuator without switching the [0~dB attenuator

pad into circuit. The resistance should be < 500 mf
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b) Checking the attenuator pads with a DC voltage

o ~ Test setup:

Digital
voltmeter

RF. ,
attenuator

50-Q ermination

- Connect a constant DC voltage source V < 5 V with an internal
resistance of 50 to the input of the RF attenuator. '

- Measure the output voltage of the through-connected (0 dB) attenuator

"~ by means of a digital voltmeter. The attenuator is terminated with

' 509Q. ' : '

- Successively set the attenuation values a = 1, 4, 10, 20 and 40 dB.
The attenuator control cannot be used for this-pufpose§ instead,
‘short 12~V switching pﬁlses must be applied directly to the terminals
‘accessible on the control board. Open the connection to the attenua-
tor control. g s '

The attenuation actuélly provided can be calculated from the voltage
~ ratios: " |
5?37 ot - V_(0 dB)

-a = 20 log V(a aB)

. The maximum permissible attenuation error can be read off the below

table:

Attenuator pad{dB aminde Actuallﬁﬂ 'aﬁagldB
1 . 0.98 B .02
SR F 3,98 ' 4.02

10 (1) | e | | 10.04
g (&) . U 9.96 | 10.08
20 (1) 19.94 _ 20.06
20 () 9.9 | 20.06
4 (1) ©39.92 o 40.08
40 (2) | 39.92 | 40.08
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 The location of the individual attenuator pads is shown in circuit diagram
303.2813 s. ' |

Since the RF attenuator is used only up to 30 MHz in the ESH2 even though

it is designed for fréquencies up to 2.7 GHz, there is no need for an RF

check (VSWR < 1.2 at input and output in the range O to 1000 MHz).

5.3.2 Overall Adjustment

Prerequlsltes for the adjustment
- All assembl;es must be operatlonal and adJusted as requlred

- Remove Fllter 2 (Y8), open it and connect it to the receiver via the

Service Adapter.

5.3.2.1 Checking the Supply Voltages

Motherboard b23 ....cuvconr.n.. eeeeeesieecenaes #5.4 V £250 mV
Motherboard a22 ........ R sy e e veseens +10.000 ¥ +200 my
Morharbuerd 823 oviasdsussd saalsandes R A SN . +12 V +500 mV
Motherboard a24 ....c........ 3 A A Sk ok Sty T SESEE Y
Filter Control Y6, a24 o SEIN ceevnrcienaneaiiees #30 V £1.35 V
Motherboard b22 v vveee- Lpamonn grpmvsts amiues e =10 v 340o v

5 3. 2 2 Checklng the Gain of Mlxers 1 + 2 (Y9) and Mlxer 3 (Yl])

Settlngs on the ESH 35 - ' " w LIN.
Indicating mede ~ 35: AV.

| IF bandwidth - 6: 500 Hz

IF attenuatidn. : 40, 41: 40 dB

RF attenuatiqn " y &1: 50 B

~ Connect signal generator (f < 10 MHz, level 80 dBuV +0.! dB, 508) ta the -

RF input 45 of the ESH 3. Adjust the gain by means of R20 on Y1l so that
at a medium gain setting (+2 V +0.2 V) at the base of T1 (¥11) full-scale

defléctioh'is obtained.
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5e3,243 Checking for Equal Gain with the Various Bandwidths

Settings on the ESH 3: See section 5.3.2.4

Permissible difference in the indicated voltage when

selecting & TieW BEndwidlh swwse s wesevenss & veacens i ¢ L ROvaEEe tl dB

Reference: 500-Hz bandwidth

Adjust the gain with

200-Hz bandwidth: on Y11l using R102
2.4-kHz bandwidth: on Y9 using R69
10-kHz bandwidth: on Y9 using R76. _

BeBe2o b Adjusting Filters 15 and 16 (¥8)

Connect the input of the receiver to a VSWR meter which can be driven
from the GEN. output of the ESH 3.

a)

©)

Adjusting filter 15 for minimum reflection coefficient

Table 5-16

£ by means of R... on Y6
10.0 MHz 79
11.0 MHz 55
15,0 MHz 70
19.0 MHz 89
19.9 MiHz 103

Repeat this adjustment at least once, since the settings interact.

Adjusting filter 16 for minimum reflection coefficient

Adjust L78, L79, Cl162 and Cl64 in the frequency range from 20.0 MHz
to 26,9 MHz.

After the-adjustment fasten the coils and secure the windings with a
suitable varnish or glue. The board can now have the cover fitted and
be inserted in the unit.

Checking the input impedance:

Filters 1 to 14: at least three readings per filter range

Filters 15 and 16: at least every 2 MHz.

VSWR with O dB RF attenuation secececocsscscasscncsass <2
with RF attenuation > 0 dB seeseccssccsossocssess < 1.2

< 33%
< 10%
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5:3:2:5 Checking the Reference Frequency

Tune the receiver to 29.0000 MHz. Switch on the generator and connect to a
frequency counter with a frequency accuracy of bebtter than 1 x 10 . After
a warm-up period of > 5 min, adjust the counter display to 29.0000 MHz by

means of R22 on Yl1.

Se3:246 Adjustment of Calibration
a) Sinewave calibration

Settings on the ESH 3: Indicating mode i AV,
Operating range 33: 20 dB
IF bandwidth 6: 10 kHz
RF attenuation - 40, 41: 50 dB
IF attenuation 40, 41: 40 @B
Frequency 20: 1 MHz
Operating mode 38: TWOPORT
Meas. time 213 20.l s

Connect suitable precision level meter (50 Q), such as specially calibrated -
URV 4 with 50-Q insertion unit, to the GEN. output 4.

- Set level by means of RB4 on Y10.

.~

iy & )
Required 13‘\?91 SN CIBEE R PITOOGOOOORBGEDPOODOEOOBBO 00 da.l,\f, "T‘Uol (.iB

= -27 dBm +0.1 dB
- Press CAL. button 15 momentarily (calibration check).

- Connect the GEN, output 44 to the RF input 45.
Required indication $RCOCFECOCIOoDNEOOSDPELCESBEBRLCOCE R OO OdB toﬂl dB

b) Pulse calibration (CISPR 3)
over freguency range 10 kHz to 149.9 kHz

Settings on the ESH 3: Indicating mode 35: CISPER
RF attenuation 40, 41: 30 @B
IF attenuation 40, 41: 40 4B
Frequency 20: 0.1 Mz

- Press CAL. button 15 and hold down (total calibration).

- Feed sinewave signal (0.1 MHz, 60 dBuV +0.1 dB, 50 Q) into the ESH 3.

Nominal indication after fine tuning to
maximwn indication AEC 0T OBEOBCIOOESEPOPYLEDOEB S 60 dB|J.V tl aB
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Correct, if necessary, by means of R89 on Y10:
Indicated value too high —> turn R89 counterclockwise ——3 calibrate

—> measure .
Indicated value too low —3 turn R89 clockwise == calibrate —> measure.

5.3.2.7 Checking the CISPR 3 Weighting Circuit

Test item:

DVYU 3

Pulse generg-o- 0 ESH2

tor. . fo—L0:n s —-—-l
o L
LT L
O ~
250

OY
S0

Connect a pulse generator with an adjustable repetition frequency in

compliance with CISPR 3 requirements to the input of the ESI-I.B. Feed a
pulse with a repetition frequeney of 25 Hz, a period of 250 ns and an
amplitude of 2.7 V corrnspoﬂdlng to the CISFR 3 standard pulse

e Y

1r i aman T RE e fTMDY
Y v = T0Ke ho2 HVS 5w

into the input of the ESH 3.
Required indication S D EECRCPIOPEEOD DO ORREDITIOBDE OSSP ED I}Odﬂl‘vtl d-B
When varying the repetition frequency in compliance with the CISFR 3 re-

quirements, the indication on the receiver must be within the CISER 3
tolerance limits (Fig. 5-5).

¥

5.3.2.8 Pulse Calibration (CISPR 1) over Frequency Range > 150 kHz

Settings on the ESH 3: Indicating mode 25 : CISFR
RF attenuation 40, 41 : 30 4B
IF attenuation - 40, 41 40 dB
Frequency 20 : 1 MHz

- Press CAL, button 15 and hold down (total calibration).

- Feed sinewave signal (1 MHz, 60 dBuV +0.1 dB, 50 f) into the ESH 3,
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Nominal indication II..BI‘.'l."ﬂoo..o.UDGDGEU0.0..OIQ 60 d&lvtl dB

Correct, if necessary, by means of RI91l on ¥10:
Indicated value too high —> turn ROl counterclockwise —> calibrate —

measure
Indicated value too low =—= turn ROl clockwise —> calibrate —> measure.

5:342.9 Checking the CISFR 1 Welghting Circuit

Same test setup as for CISER 3.

Standard pulse: V « t = 0.316 uVs (EMF).

This standard pulse with a repetition fregquency of 100 Hz should
give an indieation Of €GP PP LROAP2DODCERENECPOCCE0OEEREOEIRNCOCOOD 60 dBI-tV il d.B

The calibration pulse generator from Schwargzbeck, Type IGU 29012
supplies a CISPR 2, 4 pulse

Ve t = 0,044 uvs (EMF).

This corresponds to a difference of ~17.12 dB from the CISPR 1 pulse.
The required indication on the ESH 3 must therefore be cseecc.. 43 dBuV +1 dB
with the output attenuator of the IGU 2912 set to 60 dB.

When varying the repetition freguency in compliance with the CISPR 1 require-
ments, the indication en the receiver must be within the CISPR 1 tolerance

limits (Fig. 5-6).

5T Pinal Check of the Receiver Performance Data

Check the logic functions in accordance with section 2.2.4 (operating
manual) and the performance specifications in accordance with section 3.2

(service manual),
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5.4;?‘ Electrical Repair

The eésy-to-service ESH 3 is designed to minimize the time required to
repair it. However, defective components must be replaced only with the parts
designated in the relevant parts lists. Certain restrictions must be ob-
served with the following components:

- The detector diodes GIS and GLIC on Y10 affect the measurement accuracy
and the temperature dependence of the recelver. When a repair becomes

necessary, the temperature compensation must be readjusted.

- The attenuator Y16 is a thin-film unit whose components can only be re-
.placed by the manufacturers. No attempt should, therefore, ever be made
to repair it. The complete defective attenuator must be replaced.

If a great number of ESH 3s are used at one and the same location, it is
recommended that a set of receiver modules be kept as replacement to mini-
mize the down-time of the receiver concerned. The replacement of a receiver
module is uneritical as the interfaces within the recelver are precisely

defined. {Exception: Filter Control and Filter 2 must be replaced together.)

B Mechanical Repair

S;nce the receiver contains oract;cally no mechanical parts thaf are subiecfl
to mechanical wear and tear - with the exception of the tuning knok and ths
carrying handle - little mechanical repair will be required.

A normal service tool kit will do for any mechanical repair work that may

become necessary.

5.6 Spare Parts

The parts lists of the various receiver modules in the appendix contain the
manufacturer's identification numbers (= order numbers) of all the electrical
components used. When replacing ICs, make sure to use an IC from the same
manufacturer, if possible, since the differences are considerable in spite

of the same designation,

To achieve optimum reliability, the boards and medules used in the receiver
uxdergo rigld quality contrel prior to final assembly.

Components from other makers, such as resistors, capacitors, diodes,
transistors, ICs and displays are required to comply with R&S specifications
ensuring optimum reliability. It is therefore recommended that defective
components should only be replaced by original components that have been
passed by R&S,
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