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CHAPTER V

MAINTENANCE

GENERAL

Developments in electronic equipment technology have led to the
introduction of instruments offering higher performance and multiple
functions. The internal design of such instruments is usually modular,
being characterised by increased complexity within reduced dimensions,
due 1o the reduced number of components used.

These developments have also affected maintenance, and there may
now be severe problems in troubleshooting such equipments, according
to the type and degree of sophistication.

It is why is often associated to the instrument a system, designed to
facilitate maintenance by providing a fast diagnosis of the subsystem
which has failed.

7200 - INTERNAL STRUCTURE

The ADRET 7200 VHF/UHF signal generator is a modular instrument
comprising boards which plug into a mother board and plug-in modules
in light alloy enclosures. This form of packaging is particulary used for
HF circuits to maintain spectral purity specifications in spite of the
high operating levels.

Modular internal structure offers a number of advantages some of
which are relevant to maintenance :

= the sub-assembly swapping facility avoiding instrument down time,

- the circuit accessibility for the servicing,

- the faster check of running signals by the control points grouping.
Maintenance is further simplified by the inclusion of a self-rest system
contvolled by the inbuilk wicroprocessor.

This system, enabled while troubled shooting, gives for each point
tested whether the signal is correct or not.

The self-test results are not sufficient to produce a definite diagnosis
of a subsystem malfunction, but are needed to enable that part of the
instrument which has failed to be identified and located.

V-1
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TROUBLESHOOTING PROCEDURE

The "MAINTENANCE" chaprer is broken down into two distinet parts,
corresponding to a logical process in the servicing operations.

The first part allow the faulty component to be located. For this purpose,
failure flowcharts related to given troubles or specific symptoms have been
established. The use of the Self-Test function is there detailed.

Moreover, block diagrams of several functions, with parts location makes
possible to achieve that goal with a maximum efficiency.

The second part includes, for each sub-assembly :

As an example, for the "Continuous FM Interpolator", are given :

- a sub-assembly description with block diagram and a brief operating
principle description,

- the guide pin of the connector,

a failure synoptic,

- a board check-adjust procedure.

A last part including for each sub-assembly :

a detailed electrical wiring diagram,

a component lay-out diagram,

a nomenclature,

which can be found in the "drawing and nomenclatures" heading.

TROUBLE LOCATION

FAILURES WITH AUTOMATIC SIGNALLING

Some of the troubles are signalled on the display block status by the
error light and then by the error code on 2 numerals.

The such constantly monitored parameters are :

- the regulation voliage (level failure)

- the FS escillator locking

- the permanence of the ourput signal (reverse power protection).

In programming mode, a trouble on one of the above parameters, is signalled
in sending a SRQ on the bus.
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SELF - TEST
Test Nao Function Carnd or module
' e ZMHZ or ZMHz ¢ from | Phase-frequency
Enabling the self-test facility 00 VERNIER comparators
verifies the internal operation of FR/40 output (FP
the generator by checking the 01 | designates 300- 670 MHz | 10 MHz steps
level at 11 rtest points (see oscillator oulput requency
l.ahlle below), l]'l.e.: _]ncatmns of 02 900 - 670 MHz output | 10 MHZ steps
which are specified on the T
detailed block schematic of the a3 ,_ﬂ.w,ﬁ"’“ interface
instrument.
04 20- 25 MHz output | IMtereeRRECAN
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S0C] i ‘lhgse 12 test Outout FS40 (F5 |
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cessor operational status (rest E:I.S.HH
10). The positions of these indi- pg—| - Leckng ':;EEE_‘T e | Counters card
cator lamps are shown on 0g | 4MHzsumidiflerence | Phase-fequency
Figure V-3, frequency comparalons
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* The CPU indicator lamp flashes whenever the microprocessor is activated,
the scanning phase being triggered by any operation of the front panel
controls.

* The "clock absem™ lamp comes on if the clock signal from the controlling
unit is incorrect.

* The "1 kHz lock-on" lamp comes on when the result of test 0B is negative
* The "FP-FS" lamps indicate which signal is responsible for the negative
result of test 10. Lamp "FS" comes on when it is the ocutput signal of the

320/650 MHz oscillator. Both lamps come on when it is the output signal of
the 300/670 MHz oscillator.

SELF-TEST ENABLING AUTOMATIC TEST

The TEST/SELF TEST function is automatic for tests @3,
f8, 1@ and 11 in which the gemerator permanently self-checks. When ong
of those tests fails, a continuous audible signal is produced (buzzer)

and the error code for the defective point appears in the STATUS block
display ().

The [RROR indicator in block(N) 1ights to show that the “self-check® has
detected a fault during the four-test phase.

MANUAL TEST
Test points that are not checked automatically are monitored manually in

LOCAL or REMOTE mode, any fault being signalled by the lighting of the
"ERROR" indicator in STATUS block(K).

r & R i
ol T Vo w g e =
-

R A LT REL

L}

w1

E—
- LY
Ld

o af the fiegt im0

1. Press the SPL key to call up special functions. The indicator above
key lights up.

2. Select the TEST function by displaying the number of the first test
(B2} in the STATUS window using the keyboard(C). The "TEST"

indicator in block {EI- Tights to show the significance of the
displayed number.

3. Select the next test and repeat the check. The upper key in block

increments the test code from P2 to 11. The Tower key decrements the
test code.

INMIBITING THE TEST FUNCTION

The function 15 inhibited by pressing the “SPL" and "C* keys on the
keyboard(C),

V=6




TEST / SELF-TEST  ERROR CODES |

STATUS (STATUS READ OUT)

The equipment performs function SRl of the JEEE-488 standard by
transmitting the signal SRQ (source request) on the BUS following
any attempt to exceed the input specifications or when a synchroni-
zing loop becomes unbalanced.

The controller can then reguest a status byte according to the serial
palling procedure.

The byte format is as follows :

Setting bit 6 indicates an application fault, or a functional fault that
has caused a synchronizing loop to become unlocked. The error code
family (0 to 9) is indicated in bits 1-2-3-4,

DIiod | (] 5 4 3 2 biol
130 64 M 1 p ‘W2 ]
'[ L Error family
Always @

Error : parameter out of
specification or incorrect
operation or unlocking of
a synchronizing loop (fre-
quency or amplitude fault)

Source request (SRQ)

Always @

* On interrupt request (rsv), the complete error code can be obtained in
programming the "ER" prefix followed by a BUS reading by the controller.

EXAMPLES :
wrt 799, "F2e9 : RF frequency overtaking
rds (709) : status = rsv + error + family 2
wrt 7@, "ER" : error code request
red 79@, A : A = complete error code




Test / Self-test

The generator is fitted with a TEST device which tests the functioning
of the sub-assemblies and facilitates maintenance operations by fault

localization.

The device checks the main internal signals which are 1isted below and
given two-figure numerical codes.

ep

@1
@2
p3
4
g5
L

g7

ge
g9

1@

11
12

13
14
15
16
17
18
19

-

2 MHz reference input level or level of the 2 MHz + AF output
from the vernier.

FP/40 output level from the “10 MHz STEP® module,
“10 MHz STEP" module output level.

VHF module output level.

"20 to 25 MHz OSCILLATOR" module output level.
F5/40 output level from the "VHF" module.

400 MHz output level ("10 MHz STEP" module)
This signal is only validated when the output frequency is
lower than 80 MHz.

Level of the 20/25 MHz beat frequency (VHF module) between the
300/670 and 320/650 MHz oscillators.

Synchronizing the 20/25 MHz oscillator at 1 kHz.

Leve} of 4 MHz beat frequency ("PHASE-FREQUENCY COMPARATOR™
card :

FS and FP synchronizing (COUNTERS card).

Contact Breaker. Overload indication and inhibition of ::.uu1:|:nm:’r
Instrument address

Check RAM memory from 68Q2

Check RAM memory from 2114 (CPU card)

Check RAM memory from 6514 (C.MOS) (Logic card)
Check BUS isolation

Check Program (Check sum)

Not allocated

(*) When there is a large mismatch and no attenuation, the excess
voltage produced by the SWR at the generator output is sufficient to
operate the contact breaker. The fault is indicated by lighting the
"ERROR" indicator in block(N).

On a request of address, the block E is displaying :

checksum
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TROUBLESHOOTING CHARTS

FRONT PANEL

Front panel controls
inoperative

Microprocessor
clock LED
I‘lDNI‘I

Check + § V CPU and
Presence Power

Check Time Base
or Pilot

Stand-by LED "OFF"

No + 12 V Pilet or Power
supply not inhibited

V-8
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Instrument "ON" all LED's
"OFF" except Stand-by

Power supply not enabled
or general power supply
failure or + 5 V P.5,
failure

Stand-by LED does not light
"OFF" when the instrument is
switched on

Mo =12 V
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FREQUENCY FAILURE
Wrong frequency
andfor instable

test point 10
négative

Chec® the divider
chain of the
FP approach

laop
" FP LED
- B0N® on the
CPF board
- Incorrect
20/25 MHz
f requancy
strap F5 on
the CPF board Incorrect L {oht
Fermanent FP fre- 9
gnable QUERCY failure
of the FP

See failure
chart of the
20,25 MHz
picillatar

Strap FP on the CPF
board;Permanent
enable of the

NO Check fine approach loop
wrong frequency loc 'k loop
gnd/or ins- in VHF

tabl
F {requen=
cy still

divisi NQ
ivision Chec k VEF incorrect

L0/1 in VHF

hec k the B0 W7
pilot and

the Tine FF lock
loop fin the

10 MHz step™

s (divider 40/1)

Lhec k T1rst
counter board
(beat bitD) then
LPF board

Division
rate
i}

Chec k the ®counter™
board and the
40/1 divider of the
"10 MHz steps"

(rectifier, beat,
switching approach,
CPF and Ampli CPZ)
then if necessary
the interface board
(Transfert of the
approach CPF
voltage)

Chec k CPF board

LT
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LEVEL FAILURE

Wi

No or incorrect
putput level

Consign
voltage
of Reg 1 0K

Check attenvator or
rectifying circulit

il

Check analog board

Elinking
(=)

sign

YES

YES

YE3

YES

equlation

Ses synoptic
"Frequency
fallure®

Feedback of an
external signal or
breakér trouble

huto-test
ot of order

wvoltage 2
oK

1]
of level at
VHF output

D

ges DK on tes
points 2-& and &
to 15 on
VHF

VES

Check analog board
or ampli control
or ribbon
ponmection

Outpet amplifier
Teaultly

Check registers
interface
er linking

WAF moduele Teulty
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AM MODULATION

Mo or incorrect
AM modulation

Front panel
display
OK

Failure
on
all three
SOUrces

ignal
and DC

NO voltage on test
point AF-AM
VHF
e Ok
' YES
See  Modulations Check VHF
and links AM Modulator

Check Front Panel and
Microprocessor

Trouble
on internal
sources

NO

See Time Base
nd ribbon connection

See Modulations

.board g
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FM-PM MODULATION

Ko or incorrect
FH-PM modul atieon

Front
n:::] ; - See Front Fanel and
-— k
display microprocessor
0k
YES

Fawlt

whatever
the selected
spurce

Mo

ope=-

YES ration in N0
external
AF,
KD 1] signal
controls of on post &9
the analog of the Modulations YES
board board
il 0
Opera= "0
YES YES tj:“t:ith

Source

ox

YL

See Modulatlio N0
board

ource trouble,see
Time Base ribbon

| ] T connection or

See Sweep board Interpolator

Dscillator 20-25%
MHr smd connexlons

See Front Pane
- #nd ribbon
connection

See "Registers®
=1 gr "front panel

bee Mopdulations

board" Imput
or Front PANEL
board™

See lime base,
ritbon connec-
tiom or Front
Fanel Bboard

V=15




adret Elecromigue, INTERPOLATUR

CONTINUOUS FM INTERPOLATOR

The INTERPOLATOR subsystem provides frequency resolution down to 1 Hz
or frequency modulation at frequencies down to 0 Hz (DC). These two
functions are obtained by substituting a frequency of 2 MHz t AF for the
2 MHz reference frequency input to the PHASE-FREQUENCY COMPARATOR
subsystem,

It provides AF signal generating too, by mixing it output frequency with the
2 MHz of TIME BASE.

The frequency 2 MHz t AF is obtained by dividing by 5 in integrated circuit
SN8 a frequency 10 MHz * 3 obtained from the 7/13 MHz interpolation
oscillator. According to the selected DC FM range, the frequency output
from this oscillator is input directly to the divide by 5 circuit (300 kHz
range), or first modified by one or two increment dividers (30 and 3 kHz
ranges and VERNIER range). The value of this frequency is also dependent
on the frequency synthesised by the generator, as indicated in the table
below :

Carrier frequency : Imerpolation frequency

£ B0 MHz 10 MHz % 750 kHz

80 MHz/160 MHz : 10 MHz £ 3 MHz
160 MHz/320 MHz : 10 MHz % 1.5 MHz
320 MHz/650 MHz : 10 MHz £ 750 kHz
650 MHz/1.3 GHz : 10 MHz % 375 kHz

Each increment divider comprises a divide by 10 circuit (SN4 and SN6)
followed by an active lowpass filter. A TBA 673 mixer receives the active
filter output frequency and a frequency of % MHz from the TIME BASE. The
sum product is selected by a bandpass filter centred on 10 MHz to provide a
signal whose frequency increment relative to 10 MHz is divided by 10,

The frequency generated by the interpolation oscillator is divided by 4 in
integrated circuit SN3 then input to the MC 6840 frequency meter of the
CPU subsystem in order to display the 1 Hz, 10 Hz and 100 Hz steps of the
generator output frequency, when the vernier, the DC FM or AF generator
frequency is used.

The frequency/voltage converter, downstream situated, is made of an inte-
grated circuit SN9 which stabilizes the oscillator, by comparison with a
reference voltage and integration of the result. This convertor makes profit
of a characteristic of Cmos gates, the drawn power of which is proportionnal
to the transitions number, and therefore to the frequency. The total deviation
of the oscillator, i.e. * 3 MHz. is achieved in feeding a & 0.5 mA on the pin
1 of the connector.

V=16




Use oscilloscope to test

gt collector of 03
(see oscillogram 1)

Enable YEEMIER and test
presence of 10 MHz signal

¥ES
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INTERPOLATOR

TROUBLESHOOTING CHART

+

Signal at 2.5 MHz % Af
at pin 9 of inte-
grated circuit SK3
(see oscillogram 2)

O MHz signal at test
points PTOE and PT42
{ltve]?;ﬁ#ﬂ m¥ce)

YES

* YES

M = modulation and
300 kHz range,
signal at 2 MHz 2 Af
at PT16
(see oscillogram 3)

Select 30 kHz range on
front panel
and virify
2 MHz = Af at P16

YES
o

i ¥ES

Select 3 kHz range
and test
F116 again

See 7/13 MHz oscillator
and signal shaping circuits

See logic
switch and
décoder SN1, SN2

See soparators
or Tima
base bogzrd

See logic
switches and
dividers
{SHB-3NT=5N5)

See divider 5N,
gdder mixer, signal-
shaping circuit,filter

LI

See divider SNG
and adder
mixer
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ADJUSTMENTS
BOARD REPAIRED

Equipment required :

oscilloscope,

DC voltage source,

20 MHz frequency meter,
multimeter.

1. 7 = 13 MHz oscillator

a) Set frequency 100 MHz and disable frequency VERNIER control
b) Select function FM = and 3 kHz range

¢) Connect frequency meter to PT1 and DC voltmeter to pin 6 of SN12
d} Apply to FM-@M inpmt DC voltage to produce 0.000 V reading on

e)
f)

g)
h)

voltmeter. Adjust P1 to obtain reading 10 MHz % 1 kHz on frequency
meter

Apply DC voltage to obtain - 5 V reading on voltmeter. Adjust P2 1o
obtain 13 MHz £ 1 kHz reading on frequency meter

Reverse polarity of input voltage to obtain + 5 V reading on voltmeter.
Verify that frequency meter indicates 7 MHz * 20 kHz

Connect voltmeter 1o PT2 and adjust T1 to obtain reading of 3 V
Repeat (e) to obtain frequency meter reading of 13 MHz and verify
that level at PT2 is & 9.8V. Adjust T1 to obtain a level of 9.8 V

i} Connect oscilloscope to PT1 and verify that the level at 13 MHz is

k)

a)

b)

& 1.4 Vpp

Repeat (f) to obtain frequency meter reading of 7 MHz and verify that
the level at PT2 is 2.2 V

2, Timebase 9 MHz output

Connect oscillator probe to PT6 and adjust T4 to obtain maximum level
{ > 340 mVpp)

Connect probe to PT12 and adjust TS to obtain maximum level
{ 2340 mvpp)

For the calibration, see chapter V, paragraph 9.

V=19
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TIME BASE

AF GENERATOR

The sub-assembly receives the 10 MHz. frequency of the 10-% pilot, or that

of the B0 MHz. 10-7 pilot, divided by 8.

This frequency is sent on the one hand to the rear output, and to the mixing

an division circuits on the other hand. These circuits deliver :

- the 2 MHz. frequency to the "Time base",

- 2 4 MHz. frequency 1o the CPF and CPU boards,

- a 9 MHz. frequency supplied by the "Exclusive OR" mixer M7 to the
interpolator,

- a 1 MHz. frequency, TTL signal to the "Counters" board and to the
Rate-Vernier option.

The sub-assembly also includes the phase locking circuit of the internal 10-7

or 10~? pilot, on a high stability external reference. This latter can be a

10 MHz. frequency, or any sub-multiple down to 1 MHz.

The internal circuit includes in fact acomb frequency generator shaping the

frequency with the help of the pass-band filter FL26. Both divider by 2

outputs, D15 and D16 receiving the internal and external 10 MHz. are

compared in the CPF CP8, which controls the pilot. Both head to tail LED's,

which displays the relative phase on the rear panel are connected in series in

the feedback loop of the locking amplifier.

The output of the SNO4 switch is used as a frequency reference for the

32-58 MHz. oscillator of the CPF board.

On vermier, or DC FM, the 2 MHz. £ 4 of the interpolator board is subtituted

to the 2 MHz. frequency delivered by the time base.

The internal 1 kHz. modulation signal is shaped by the Ampli/filter FL29.

At least, this board elaborates the AF signal, which is obtained by mixing

both 2 MHz. and 2 MHz. t8 , then filtered and amplified.

V=20
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TIME BASE
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TIME BASE

CONNECTOR PIN-OUT

Internal AF - low frequency modulating signal to

Modulations BO&rd.......ciceceeecumanisasasmsmntossasmessianisiaimintasanns
AF output to Tear paAnel....cccicscesncsscrasssssssnnssasansescnssssnnis
Barthed coaxial socket ... ..ol niiaiinneid
1 kHE output 10 TOAI PANEL....cissssssrsssscananssasennsnansnnaasneaiis

1 kHz - low frequency modulating signal to

ROAUIATIONE BB I o o s b s s o Batbes B o SR T v sl HaiSin e e i e

1 kHz TTL-compartible to counters.. . B
AF Vernier control voltage from reglstEr hn::an:l et

2 MHz £ Af from Intarpolator.....cccicreemansemniessniaransenses

Rear panel LED pilot lock-on indicator...iccccceeressmsnnnass

9 MHz output to interpolator... R FECHER £ o
4 MHz output to phase- frequency cn-mpammr; and CPU

2 MHz or 2 MHz t Af to phase-frequency comparators..
RTRETRIR R TR el T v e o e v s vt s e s

External lock-on frequency from rear panel......ccssssses

=
L

10 MHz reference frequency from internal pilot......cccueee.
10 MHz reference output to rear panel........ccceceemcsssssssses

+ 18 YRS e ; S T N B e ke

L 1 T N R
N B S — ELL

* (via MOTHET DOB )k nean o min nmmrinn s tm s s s ese e mama s

Pins not listed not CONMBLTRA......covrermananmrnsansnnnasnsnnsnns

IR AR R SRR R FEEFE R R RS A

L P R R R R P T

B Lk ) b=s

5

8

12

13

15

17

19

20

34 35
6 37
38 39
40 41
44

45 46
47
6914
16 18 21
22 23 25
to 30

NC
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TIME BASE adret sechbromnioue,

ADJUSTMENTS - BOARD REPAIRED

Required equipment

- Board extender,

75 MHz. oscilloscope,
20 MHz. waobulator,
- 20 000 digits DVM.

1) 10 MHz. Reference (rear panel)
Connect the oscilloscope 1o the rear BNC plug then adjust T14 so as to
obtain the maximum output level (U = 1,4 Vpp £ 0,3)

2) 10 MHz. Shaper
Connect the oscilloscope probe across PT6 and adjust T12 so as to obtain the
maximum level (U = 500 mVpp £ 75)
Make sure that the level on the collector of Q14 is equal or more than
4 Vpp

2V /div
0.1 “H-‘S."I div

3) 4 MHz. Reference
Connect the oscilloscope probe across R36 of the connector and its ground at
the pin 37. Adjust T11 so as to obtain a maximum reading (U = 350mVpp
t 50)

4) 9 MHz. Reference
Connect the oscilloscope probe across 34 and 35 (ground) of “the connector.
Adjust T9 and T10 so as to obtain a maximum reading (U = 200 mVpp % 20)
Make sure that the frequency is 9 MHz
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D MHz
2V /[ div
0.1 l_,!-E."dj'r'

9 MHz output
0.1V /div
0.1 J[-I-i-'u."rlh

5) 1 kHz sinusoidal signal
Connect the voltmeter between the pin 5 of the connector and the ground
Adjust P3 s0 as 1o read 3.535V
Make sure that the volitage on the pin 4 is 5 V % 50 mV)

6) Shaper 12V - 4 MHz
Connect the oscilloscope probe to the collector of Q8
Check the amplitude of the signal "0" : 0.4V ; "1V : 11V,

7) 1 kHz. TTL
Connect the oscilloscope probe wo PT9 : square signal amplitude :
5 Vpp £ 0.5

8) Switch 2 MHz. or 2 MHz. 4
Connect the oscilloscope probe to 15 of the connector. Switch the Ver-
nier/AF switch to Vermier. Read a 2 MHz. frequency on the scope. Remove
the interpolator board connection wverify that the signal vanishes. Vernier
switch set on "0", a 2 MHz. signal should come back. Switch set on AF : no
modification should occur

9) 2 MHz. filter
Connect the oscilloscope probe to PT3. Adjust T4-T5-Té so as to obtain a
maximum reading between 0.7 and 1 V according to P2 setting

=
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TIME BASE

10) Mixer, symmetrical amplifier and output filter
Center the frequency of the wobulator on 12.5 MHz. with a peak F of
£.3 MHz. By means of a coaxial cable loaded by 50 ohms, feed the signal
across R76 on the interpolator board ; level 0 dBm. Connect the oscilloscope

probe at PT1. Adjust T1-T2-T3 (See oscilloscope patterns). The total real
dispersion on the oscilloscope is 1 MHz.

Signal at PT1
0.5V /div
100kHz/div

11} Output amplifier
Connect the probe to the pin "1" of the connector, with a level slightly

dilferent from 10 Vpp. Adjust T3 so as the level remain constant whithin the
range and up to 350 kHz

2V /div
100k Hz/div

12) Cancellation of the residual DC voltage

Disconnect the wobulator source, connect a DC DVM to the pin "1" of the
connector. Adjust Pl so as to obtain the minimum voltage, OV £ 2 mV. Same

adjustiment to be carried-out on the pin "2" of the connector
13) Output level adjust

a) Display a 1000 Hz. AF. Adjust P2 so as to read 3.535 V on the pin 1 of
the connector

b) Make sure that 5 V t 50 mV. can be obtained at the pin "2%
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14) 10 MHz. Filter
Connect the wobulator, output level - 10 dBm. centered on 10 MHz. to the
BNC socket labelled "Phase lock". Connect the probe of the oscilloscope to
PT5. Adjust T/ and T8 so as to center the filter on the 10 MHz. marker,
Passband at 3 dBm : around 250 kHz. Output level = 0.7 Vpp. * 0.15. Check
the sub-harmonics of the filter up to 1 MHz.

15) External 10 MHz. shaper
On the wobulator, display 10 MHz. CW. Connect the probe of the oscilloscope
to the collector of Q11. Ascertain that the Peak to peak amplitude is equal
or more than 4.5 V. Display 1 MHz. The signal amplitude must remain the
SAMme.

Signal at PTS
0.5V /div
0.1 s/div

16) Phase locking voltage of the pilot
Verify, in feeding a 10 MHz. frequency % 15 Hz. that the amplitude of the
beat frequency is more than 11 Vpp
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PHASE-FREQUENCY COMPARATORS

The CPF subsystem comprises part of the phase-lock loop generating the
output frequency 500 Hz steps, the phase-frequency comparators, and the
alarm and disable circuits associated with the 300/670 MHz and 320/650 MHz
oscillators,

The 300 Hz steps are generated by means of an oscillator covering the range
from 32 1o 42 or from 58 1o 48 MHz, according to whether the 20/25 MHz
signal is carrying the direct or inverted form of the 1 kHz steps (relative to
the output frequency). The output signal from this oscillator is input to the
counter subsystem where it is divided by 32 000 to 58 000 and compared
with a 1 kHz reference frequency from the timebase. It is also successively
divided by 2 (integrated circuit SN1) and mixed with the 20-25 MHz signal
from the 20/25 MHz oscillator module. The difference frequency is selected
by a bandpass filter which thus outputs a frequency of 4 MHz. This is divided
by 8 in integrated circuit SN3 and compared with a reference frequency
obtained by dividing the 2 MHz or 2 MHz % Af output from the timebase by
4 in integrated circuit SN6. The comparison of these two frequencies is the
basis for locking the 32/42 MHz or 58/48 MHz oscillator, range switching
being provided by the parallel connection of inductor T2 and capacitor C11
(12pF) across its tuned circuit. The phase-frequency comparator providing
this phase locking action assures also a modulation phase in DC of the output
signal.

The 20-25 MHz output from the 20/25 MHz oscillator module is divided by 80
in integrated circuits SNB8 and SN9 to provide a reference input to the
phase-frequency comparator of the 320/650 MHz oscillator. This receives
from the counter subsystem the difference frequency FS-FP divided by 80,
where FS is the output frequency of the 320/650 MHz oscillator and FP is
that of the 300/670 MHz oscillator. To compensate for the phase inversion
which occurs on the change in sign of the FS-FP difference frequency
integrated circuit SN10 switches over the two signals input to this compa-
rator, under the control of bit "S" from the registers subsystem.

Control bit "S" also changes the range of the 32/42 MHz or 58/48 MHz
oscillator and switches over the input signals to the phase-frequency compa-
rator of this oscillator, through integrated circuit SN7.

A third phase-frequency comparator locks on the 300/670 MHz oscillator by
means of a 250 kHz signal from the counters subsystem and a 250 kHz
reference frequency obtained by dividing the 4 MHz output from the timebase
by 16 in integrated circuit SN17.

The phase-frequency comparators of the 320/650 and 300/670 MH:z oscillators
operate only when the phase difference between the compared signal and the
reference signal exceeds 180°, as detected by the gates of integrated circuit
SN19 which then trigger the monostables of integrated circuit SN16. Under
steady state operating conditions these two phase-frequency comparators are
inactive, the 320/650 and 300/670 MHz oscillators being locked on by sam-
pling type phase comparaters in the VHF and 10 MHz steps modules,
respectively.
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BLOCK DIAGRAM

1
Phase loching e > _"_"E'..'"f_r‘:’__l.... —_
JIMHE 7 &IHHZ Fing tune signal from
SEMHT / CAHHZ 20 - 25 MHzr mooule

F2:

from
20 = 25 MHz moduie

E*FH \'\'| “L . |

VHF module

cP

---------- A
Fing fume signal fo

J}_ﬂ? L2507 325 kM2

fram counlers carg
i _{ } +_
E F10 : 250 kHz
i
|
|
E“ L + from counlers cand
—— - i

) | Fine tune o
r— 10 MHz step module
2 MHz oufor 2 MHz + & F11: 1 4 MHz .
fram imaiese from mebase
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= Unplug the coaxial connections at the lefthand side of the counters board
and the righthand side of the 20-25 MHz module.

PFC

CONNECTOR PIN-OUT

Phase modulation (@M = from analogue front panel)....

Test : 4 MHz level to registers board........cccccnienncinaress

Test : 2 MHz or 2 MHz = Af level 10 legis:ﬂs board...
Fine tune signal from 20-25 MHz module (lock-on

R IR e i i s et S
2 MHz or 2 MHz * Af from um\*lrl::nzin.s\-_r.+ it e e W
Fined tune signal FP* to 10 MHz step mndule........‘..‘...
Fine tune voltage FS5* to interface module.......ccorcernmenses
Fine loop disable and fine tune FP enable

1o 10-MHz step- moduleii. s
Fine loop disable and fine tune FS enable to

registers and interface bBOATdS.......ccscssinmssrnssssassosensanssnnns

Polarity bit (] 7eeereem e s
Change of polarity bit I s i i e B Y
4 MHz fromitimebase...............coesmsermannrannssasrasssasssasnsas

250 kHz from counters BOArd......ccccecceccmrresnssassnssassssssnss
FS-FP/B0 from counters bnard.,...,....... RS gasyiyer) 639
Polarity of FS- FP..I’B-D from counters board........ccerserssnes

* lﬂ v-ll-“‘l i L LR L LS L L L L L LR LI R LIRS IR PETPIR TS
12 [V arre doin e e s et s v # pow pran s an 1 au v nE er S BN ns s
* 5 v"..‘++11r+77lll'r'!'llF'F'Fllll'llll'l-'llllll-lllIIIIJJIIIJ.I.III.J.J EEEEEEAE R

e S

* LR L R L e L L L R R L R L R R P T T R P T P R E Y T T Y {

Pins not listed NOt CONNECTE... e eeeeernssernssnrssssrsnssssssnns

*FS : 320 - 650 MHz (VHF module)

*FP : 300 - 670 MHz (10 MHz step module)

(1) 20 - 25 - 32 - 58 MHz oscillators and relative
positions of FS and FP

LA ol ek

15
24
31

32

33
14
35
16 37
iR
40
41
42
44
45 46
47
16 21
22 23
NC

BOARD TESTS

Preparation

- Withdraw board 3 using extractors.

r board into rigid extender (use coaxial extension cables for
intermodule connections).

- Insert new board if replacing-subsystem (set up again coaxial connections).
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¥
W e L

TROUBLESHOOTING CHART

Use oscilloscope to test

Nl

Presence of sigmal
at outputs of 5K1
(see oscillogram)

!

see oscillator
and separators

| ll‘ﬁ.hiiﬁ

_Jiiihtl[

20 - 25 MHz signal
divided correctly at

pin 11 of SNG

Uifference frequency of
putputs of 320 - &50
gnd 300 = BF0 MMz
oscillators of VHF and'

NO
tee dividers,
separators
ND
See signal-
shaping
circuit SN1S

10 MH: step modules
at pin 6 af SM1S

Presence of signal
at pim 11 of SH3
(see oscillogram)

500
kHz

3.5¢

N0

#

See divider,
filter, mizer

YES

2 MHz or 2 MHz = Af
divided by & at
pin 12 of 3NG

'

See
divider SNG

Fresence of 250 kMp
signal at pin 12
of SN1Y

K0

See signal-
shaping circuit,
divider
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a)
b)
c)
d)

a)

b)

PFC

ADJUSTMENTS

BOARD REPAIRED

Equipment required :

- 75 MHz oscilloscope,
frequency meter,
multimeter,

- wobbulator,

Subclic Tee connector.

1) 20 - 25 MHz input circuit

Apply to "20-25 MHz" Subclic input connector a signal swept from
20 - 25 MHz at 60 Hz and 0 dBm level

Short-circuit the common point of R2/Q1 emmitter to the transistor
case

Connect the oscilloscope to PTO8 and adjust Té to centre the reso-
nance peak on 22.5 MHz, at level 0.7 Vpp % 80 mV

Remove the short-circuit

2) 29.6 - 60.4 MHz oscillator
Connect Tee connector to 29.6 - 60.4 MHz Subelic output to enable

coaxial connection to counters board and fitting of BNC adaptator
Connect the BNC adaptator to the frequency meter to which the
generator is locked on

c) Set 354,990 MHz on the generator and verify that the frequency meter

d)

reads 41.980 MHz
Connect the multimeter to PT1 and adjust T1 to obtain a level of
11.5 ¥V

e) Ser 355 MHz (frequency meter reading 58 MHz). Adjust T2 to obrain a

level of 11 V at PT1

f) Ser 350 MHz (frequency meter reading 32 MHz). Verify that the level

E)

a)
b)

)

d)

a)
b)
c)
)

at PT1 is 3.5 V £ 0.25 V
Set 349,990 MHz (frequency meter reading 48.020 MHz). The level at
PT1 should be 3.5 V % 0.25 V

3) Continuous FM at 300 kHz

Connect the oscilloscope to PT5 and PT6. Adjust P1 to obtain the same
peak -amplitude on both channels

Set 100 MHz and enable FM modulation (DC coupling). Select the
300 kHz range and rotate the modulation depth potentiometer fully
clockwise

Apply input voltage of 4.24 V to FM input and check that the
frequency indicated increases by 300 kHz

Sweep across the 100 - 102.5 MHz band and check that the peak
amplitude variation is not more than 0.2 s. Reverse the input polarity
and repeat the above test from 102.5 to 100 MHz.

4) Continuous (@

Set 350 MHz and select phase modulation (M)

Check voltage ar connector pin 1 is 1.06 V

Connect the oscilloscope to PTS and PTG

Sweep the 350 - 355 MHz band in staps of 10 kHz and adjust P2 to
obtain a mean peak amplitude of 0.24 =
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4) Continuous
a) Set 350 MHz and select phase modulation (@M)
b} Check voliage at connector pin 1 is 1.06 V
c) Connect the oscilloscope to PT5 and PT6

d} Sweep the 350 - 355 MHz band in steps of 10 kHz and adjust P2 1o

obtain a mean peak amplitude of 0.24 s

4 MHz reference
board outpur
100ns/div

100mV /div

32 - 58 MHz output
10ns/div
0.2V /div
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COUNTERS

This subsystem comprises the 32 000 to 58 000 counter and the phase-
frequency comparator of the phase-lock loop used to generate the 500 Hz
steps, the 30 1o 67 counter of the loop used to generate the 10 MHz steps
and the circuits forming the FS-FP/B0 difference signal and determining its

polarity.

The 32 000 to 58 000 programmable counter receives the signal generated by
the 32/42 or 58B/48 MH:z oscillator from the phase-frequency comparator
subsystem. It outputs a signal at 1 kHz which is input to a phase-frequency
comparator also receiving the 1 kHz reference from the timebase. It outputs
a DC voltage controlling the 20/25 MHz oscillator. This programmable counter
comprises a divider by 10 or 11 (integrated circuit SN1) followed by a
divider by 2 or 4 (integrated circuit ENE% and a divider by 1600 (integrated
circuits SN5 and SN6). The divider by 10 or 11 is used to synthesise the
500 Hz and 1 kHz steps of the output frequency. The divider by 2 or 4
provides the 10 and 100 kHz and 1 MHz steps. These two dividers are con-
trolled by binary adders SN7 wo SN10, according to parallel BCD signals
received from registers SN11, SN12 and SN18 which demultiplex bytes from
the CPU subsystem received on lines DO 10 D7.

The programmable 30 to 67 counter receives from the 10 MHz step module
the output frequency of the 300/670 MHz oscillator divided by 40 and inputs
to the phase-frequency comparator subsystem a signal at 250 kHz controlling
this oscillator. The counter comprises a divider by 3 to 7 (integrated circuit
SN16)followed by a divider by 10 (integrated circuit SN20), the counters
being programmed by binary adders SN17 and SN21 according to parallel BCD
signals from register SN18.

The FS-FP/80 reference frequency is generated by an exclusive-OR mixer
comprising three NAND gates of integrated circuit SN25 followed by 500 kHz
lowpass filter. The mixer receives signals at frequencies FP/B0 and FS/80
obtained by dividing by 2 in respective |-K bistables of integrated circuit
SN22 the frequencies FP/40 and FS5/40 from the 10 MHz step and VHF
modules, respectively.

The polarity of the difference frequency is sensed by two J-K bistables of
integrated circuit SN23 operating as a phase-frequency comparator and by
the NAND gates of integrated circuit SN24. The resulting output bit "D" is
at "0" to signify F§ FP or "1" to signify FP FS. This bit is sent to the
phas&—fi requency comparator subsystem with the difference frequency
FS-FP/80.
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COUNTERS
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BLOCK DIAGRAM

' Liock-on signal fo 20- 25 MHZ
from fimebase I module
H"H.: I
10" by
W nr |
¥ Hy

1
I

58000

a2 - 42 58 - 48 MHr from
phase-frequency Comparanor

B MHz 7 1625 MH2

from WHF moduile

Fi:15HHES

FR :
B ISHMT 15 7165 Mk

fram
AL 10 MHz step mogule

FLG

1]
500 kHz = w ¥ wr &7
#?H: 1

Fz: |

250 f 25 Kz !

to phase- frequency | I

mmm'!!l:_f:r‘t ek

{ J50 ky T
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COUNTERS

CONNECTOR PIN-OUT

Test : 1 kHz lock-on to registers board... e 4
80/100 Hz oscillator lock-on to 20 - 25 MH: mndu]e.,... &
1 kHz MU reference from timebase... - SO iy &
Dﬂ.,...,..,...
| o P
i S
| 0
1
15 Lo R
e
P
1 MHz [U(E) from CPU BOARd.....cccsiceessamsansiasssansansnnansanns
11 FPT—
o | R
Adiiasisasss
- c .
T -
250 kHz to phase-frequency comparatorS...c....... Tl s
FS-FP/B0 difference frequency to phase-frequency

COMparators.. e B )
FS-FP/BO p-ularltj.r m phase-f reqUENnCY COMPATATOTS. . emmaes

+ 12 V¥ peee

Internal data bus
CPU board 1/O s

Internal address bus
Inputs from CPU board™ "

BEFREEFIF IR L

R RS E R EEEE R

B

CELLE R LELEEL LI LI Ll SR LI Lo R e EEIR IRl R R LT

A TN vt e s
- 12 V

&

Pins not listed not connected. . eieeancanranss

EETENEEENE RN RN N

CR L LR L LRI R L LA LI R R I R R IR TEI N R P EIRPI NPT IRPTR T Y

R L L L e R R R T R N T R P R P T T

CELS RIS LIS RIS L] ]

NC
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BOARD TESTS

Fitting board to extender and replacing board :

Disconnect the lefthand coaxial connection to board 3 (phase-frequency
comparators)

Remove the connections from the relay board behind the pilot

frequency module, to release the coaxial connections attached to the
counters board

Pull board 5 halfway out, to avoid damaging capacitor C17 on with-
drawing the counters board

Withdraw board 4 using extractors and insert into rigid extender

If replacing the subsystem, insert the new board
and

* replace board 5§

* replace lefthand coaxial connection on board 3
* replace coaxial connections on relay board
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Use oscillescope to test

%

dignal at between
3¢ and SE MHz
on pin 16 of SH1
[see oscillogram 1)

adret Eechronious, COUNTERS

TROUBLESHOOTING CHART

See input signal-
shaping circuit

52 000 to B4 00O
counter output signal
at pin 3 of SN1&
(see pscillogram 2)

See 32 000-
64 000
counter

FPJ/50 signal
it pln 92 of 5SN22
{see oscillegram 3)

See input signal-
shaping circuit
or diwvider (SH2Z)

'

FS/40 signal
at pim 9 of 3N22
(see oscillogram &)

See input signal-
shaping circuit
or divider (5K22)

l

£30 kHz signal
at pin 12 of SNZ20
(see oscillogram 5)

See 30 - 60
counter
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32 000 - 64 000 COUNTER

This counter divides the output frequency of the 32/58 MHz oscillator on the
CPF board by 32 000 to 58 000 1o input a signal at 1 kHz to comparator
CP4 which phase-locks the 80-100 MHz oscillator (20-25 MHz following
division by 451_

The counter comprises an input divider SN1, two intermediate dividers SN2
and SN5 and an output divider SNé.

The dividing ratio is controlled by NAND circuits SN3 and 5N4 and adders
SN10, SNO9, SNO8 and SNO7 which receive parallel BCD signals from registers
SN11 and SN12 which demultiplex bytes received from the CPU subsystem
over lines DO to D7.

The minimum ratio (32 000) is provided by the following direct-connected
configuration :

- 5N1 divides by 10 when at least one input PE is at "1"

- 5N2 divides by 2 when input "K" (pin 3) is at "0"

- SN5 divides by 18,

- SNé divides by 100 (10x10).

This minimum ratio is obtained when logic "1" is applied to each input of
adders SN7 to SN10. This is the case when the generator output frequency is
a multiple of 10 MHz in the range 320 - 650 MHz

Operation of the counter may be tested using the data set out below., The
principal divider signals are marked A to E on the electronic circuit diagram,
A : ECL input signal
DC level == 3.7 V
RF level &= 1 Vpeak
B : Squarewave signal, TTL level
C : Squarewave signal, TTL level
D : TTL-compatible pulse signal with 0.25 cyclic ratio (low), increased to
CMOS-compatible level by load resistor R11
E : CMOS-compatible pulse signal with 0.20 cyclic ratio (high).

SETTING THE DIVISION RATIO

a) Entry of units digits

The input divider SN1 divides by 11 when both inputs PE (signals | and H)
are at logic "0",

Signal ] at the output of SN3 is the output of an NAND gate receiving the
output of SN2 (dividing by 2 or 4) and the output of SNS5 (dividing by 16)
and the "D" output of a counter dividing by 10 (1/2 SNé).
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The cyclic ratio of negative pulse ] is thus 20/x where "x" represents the
division ratio variation of the output divider formed by SN2, SN§ and SN6.

Signal 1 is the carry output from adder SN10. When the input carry is "1"
(pin 9) this is a negative-going pulse with a cyclic ratio of N/10. The ratio
is (N + 1)/10 when the input carry is "0". N represents the units applied to
the inputs of SN10,

The input carry corresponds to the half-unit P ANDedwith signal K, the
cyclic ratio of which is 50%.

The main cyclic ratie is thus (N + Pf2)/10.

When [ is ANDed with signal ] in SN1 the cyclic ratio becomes
2 (N + P/2)/x :
- the division ratio is 10 when 1 + ] = 1
for example : x - 2 (N + P/2times)
- the division ratio is 11 when 1 +« ] = 0
for example : 2(N + P/2times)
The actual cyclic ratio is :

10 [x = 2(N +« P/2)] + 11[2(N + P/2)]

This expression reduces to 10 x 2N + P (1)
where the action of N and P is independent of the value of x.

b) Entry of tens, hundreds and thousands digits

Intermediate stage SN2 divides by 4 when its input "K" (pin 3) is at logic
"1", in other words when signal H from the adder circuits is low. Signal H
corresponding to the output carry of SN7 has a cyclic ratio M/1600, the
division ratio of SN2 being 4 for M pulses and 2 for the other 1600-M
pulses.

The division ratio of the output divider (SN2, SNS5, SN&) is thus :

x = 4M + 2(1600-M) = 3200 + 2M
The value of x thus determined is introduced into expression (1) to obtain
the overall division ratio :

T = 10(3200 + 2M) + 2N + P
T = 32000 « 2(10M + N + Pf2)

Note that the overall division ratio may vary between 32000 and 63999,
whereas only the ranges 32000 to 41999 and 48001 to 58000 are used.
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REGISTERS

CONNECTOR PIN-OUT

VHF test : Regul. loop rest signal from int

module......cce.- e 3

erface

(1)JTest : 4 MHz difference frequency level.......cccccacnnisnsass

Test : 2 MHz or 2 MHz £ Af level............

mEmw

Test : 1 kHz lock-on signal from counters board...........

Option 02 (circuit-breaker) "open-circuit"”

F“iﬂalling hiti++‘l++‘l!+++1lr+++1ll+1ll++lli-r-|ll-r+lll-r-I-r-rli+-rlll'r-|--|lr-|-ll
IH% : Interrupt request to CPU board......csssssssssssrsssnsneas

: Reset from CPU board......cinimasiiesiesse
Vernier control signal 1o timebase........ccocreneiunccnacns
i ! N—
11y [P,
I r S—
1 L ER—
D4....
5 L ——
1 [ —
I [ S

FM = range 1o interpolator module............

INTERNAL DATA BUS
":FU Inputﬁ-ﬂutpﬂ[s EEETEEETEEETESEEEGEEEEEE .

1 MHz LI (E) from CPU board......cccosssemssssssssses

INTERNAL ADDRESS BUS
Inpurs fram CPU board e et o e eratete y

Fine loop disable and fine tune FS enable f
phase-frequency COMpParators...eciciceresenss

(2) B R I R e b i
Change of polarity bite...c.cccccsceimssacs
ﬁl pUISE mﬁdulaliﬂnil+++'ll+++ll‘+‘lll1-+-r1lr'rlnr-r1-'r-|ll'r'rlr

S L - Yl T e e e S

* B

Pins not listed not connected

rom

Y, DR
. .
e e i
Al....
Ad....

L]

TTTIETTNY

(1) Signals from CPF board

LR

R R T

FTIEFTIE

memEEE

BRI

EErTERETIEEES AR ERA

s L b

10
11
12
13
14
15
16
17
18
19
20
24
26
27
28
29
0

35
37
40
45

23

(2) 20-25,32-58 MHz oscillators and relative positions of FS

and FP to CPF
FS : 320 - 650 MHz (VHF module)
FP : 300 - 670 MHz (10 MHz step module)

41
46
22
25
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INTERFACE BOARD CONNECTOR PIN-OUT

Attenualor pad
CONtl Signals
AF
Leval range
interrogation  select
EEEEEE
R — EERERBRZEE
GC2ciood e b3 L0 0 1 0 &
- | J '} I | [ i i d I i
] ©Sersany [Y T N Y N N T P ¥
0000000000000
(1]
00090000300 |
mm.n:uun&m@mngmmuz
J
4B
FM corechion ® e
® =, % 3009670 MHz
L C e
3 ™
é =
3
L

SRS

=

inpevigce carg
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BOARD TESTS
PREPARATION

Fitting board to extender or replacing the board :

- Disconnect the connecting wires from the interface board

- Remove board 5 using extractors

- Fit 1o extender to carry out tests and connect connecting wires

- If replacing the subsystem insert the new board and connect connecting
u;;e& No adjustments are required to ensure board/instrument compa-
tibility.

TROUBLESHOOTING
OPERATING TEST

1) Interpolator and FM/(M ranges
a) Set any output frequency and level
b) Disable the frequency Vernier control
c) ?ﬂegl external FM source with DC coupling Apply LF modulating signal to
M input
d) Select positions PM, FM3, FM30 and FM300 successively, testing the logic
state at points 10, 11, 12 A5 and A6 (of 47 points connector)

!\w‘!m!u!u!m!as!
! Enable ! ! ! ! ! !
! ! L ! ! ! !
! PM 1.0 T 1010 Fo 1
! FM3 tr 4 11 11 10 ¢t 1 1
! FM30 e Tt W R [ e L TR |
' FM300 i 1 1 .1 1 11 ' 0 1
2) FM correction
a: .'gféphriz:ﬁ:ﬁ:i'gnﬂﬂ MHz and 100 kHz i MHz 1 AO! A1l A2 A3 1
b) Set the frequencies shown in the
table below successively using the : igg 3 : ? : g : g : g ,r
manual increment pushbutton (+) 4, 3304 | o TR L
on the front panel. Verify the logic ) 3308 L 1 Pl D 1 "
states at points A0, A1, A2and AJ. 330 1 0 101 4t o
! ]}s 1 r. 1 o1 1.0,1
! 332 re 1T 1T o1
! 204 iland L L L1 o ]
et L el Bl e g il g S
! L e b g S [ il R il S
! sadet,. 1 0O 171 | @ 1.1 1]
g 334 171 T71 Sl L1 1
! 344 ! 0 ! 0 ! 1 11 !}
i 28 1 1. 1 0 1 1 11 1
f "=M4 1 0 ?'1 ! 1 11 %
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3) Polarity
Polarity bit A4 changes state every 5 MHz :

Set 320 MH:z and check logic state at point A4 =
Set 335 MHz and check logic state at poimt A4 = 1
Set 340 MHz and check logic state at point A4 = 0

4) RF ranges

a) Select CW mode

b) Set the frequencies indicated in the table below successively and test the
logic state at points a, b, ¢ and d.

! MHz !

L)
=
1]

1
60
BO

115
160
230
320
460

- N
T
Sucebbl-
Se-wilgs

5) 300/670 MHz oscillator transposition ranges

a) Select CW mode

b) Set the frequencies indicated in the table below successively and test the
logic state at points BO, Bl and B2.

! MHz ! BO! Bl ! Bz |
! 330 19 1O 10 !
! 400 Lodaat . L0 -
! 4E0 12 1T 1T 1T 01
! 550 1.1 .1 1 1 0.]
! 640 .0 1L 0. 1. 1 1

6) VOR modulation

a) Select amplitude modulation (AM) and position = (DC coupling)
Check that the logic state at point + VOR - is 0

b) Select position VOR and check that the corresponding logic state is 1

7) FM modulation - 300 kHz deviation
a) Select frequency modulation (FM) and "300 K" deviation
b) Check that point FM 300 K is at logic 0 in the range 80 to 320 MHz

¢) Check that point FM 300 K is at logic 1 in the range 320-650 MHz and 0.3
at 80 MHz
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8) Attenuator
Select all 10 dB steps from + 20 to = 130 dBm and test logic state at + 10,
- 10, - 20, - 20, - 30 and - &0

! dB ! -60 ! =30 ! =20 ! =20 ! -10 ! +10 !

+20 !
+10 !

1
1
!
-10 !
-20 !
-30 |
40 |
-50 |
-60 !
-70 |
-80 !
1 -90 !
1-100 !
1-110 |
1-120 |
1-130 !

e =S OS2 00000000

A e e mem g mmm G mmm pmm G G G pem G mem

Lol o=l === = = = = =}

|
|
!
|
:
!
|
!
|
[
|
[
I
!
|
!

Lol =R == === === =
L e e
T ke i [ Rt
A S AR

9) Test

a) Press the self-test enabling pushbutton

b) Provoke an "interrupt" by rotating the frequency spinwheel

c) Select resolution step position 0

d) En.;h::tz tests 00 to 07 and verify corresponding logic state at points CO, Cl
an

| Test ! C2 !

I

co !

01 !
02 !

04 !
05 !
06 !
o7 !

— = ot rem 4= mem rEm
=
[}
~B-0-0-1
rem amm = e e mem = amm
el === =]
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MICROPROCESSOR

CONNECTOR_PIN-OUT

"Power supply present" signal from rectifier board.. 4
: Interrupt request from option 004, Front Fanel

re Lsters and logic board...... TSR e SR T TN T 6

RESET : To Front Panel, IEEE and reg:swﬁ beard....... 7

1 kHz LI from timebase.... ermns ittt uivu b hisod §

2.5 MHz t Af from interpolator module...eeeeeeceennnnne, 12

e Bedus. a7 313

Dllluiulr'r'rl-l'r 14
INTERNAL DATA BUS D scaarenee 15

Counters, registers, front ........ocecreererracs D3, rivrrneas 16
panel and 004 option o D AT
1 L —
Dbiccionseses 19
i SRR )
1 MHz MU (E) to counters, registers,
front panel and 004 OPLION ....cccecciieceicmrecsnessrsasssssssssssess 24
r {1 R .

Al | W
INTERNAL ADDRESS BUS ML S Ls. 10108
Outputs to counters, regnsrers ssnnsnssasssone o  MIsssessrses 29
front panel and 004 option Ad,..ieeee - 30
AS.L.alo a0

R/W (read/write) : 004 option 1/0 S wveeeereserrerersersensses 33
4, MHE from, timebage. ...t snsiebrstaniaassiassidess - | 36

* 12 v F‘ilm----u--ﬂ--rﬂ--nu--ruuuu--u.uu.u.q.......-.--.-.......uuuua.a-......... ""3
-l' 1'2 v ..-.""‘.rfllll"l.l.l...."‘.++"FIP'FII'FIIlll-llll-lll-l-‘-l-l--r.l-r-ll--r-l‘.ll.l.I 44
N e s e e e e R s e = Y
- 12 V R e e e L e e i e e e e D . L S 4

g 10
11 21
* b P 21 23
34 17

Pins not listed not connected........oooceeecesmserrsessescicmnnne  NC
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3)

4)
a)
b)

c)

a)

b)

MICROPROCESSOR adret Eectromoue

BOARD TESTS

PREPARATION

Fitting board to extender or replacing board :

- Remove connecting wires from registers board (5)

- Withdraw board 6 using extractors

- Fit to extender to carry out tests (connect connecting wires)

- If replacing the subsystem insert the new board and connect the connecting
wires

TROUBLESHOOTING
OPERATION CHECK

Equipment required
- Multimeter
= Oscilloscope

- 5 V supply :
Check regulator SN15 bottom pin output : - 5 V + 0.25 V

+ 5 V supply :
Check presence of + 5 V £ 0.25 V on pin 35 of 5N1

4 MHz clock :
Connect oscilloscope to pin 11 of SN2 and adjust T1 to obtain maximum level
{ = 500mVpp)

Microprocessor :

Don't select RF 1 kHz or AF

Check that red indicator lamp top left on board flashes, after each front
panel control is operated (frequency spinwheel, keyboard) 3
Enable the frequency resolution 1 kHz and check that the lamp flashes
faintly at approximately 4 Hz

5) Interrupted operation : 8

Switch the generator to standby for a few seconds and then re-enable
operation, checking that the frequency mdiceted is vhe same as that before
selecting standby

Check that the frequency indicated is the same after disconnecting the mains
supply for approximately one second
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MODULATIONS BOARD

The Modulations board provides the various controls relative to AM, PM and
@ modulation, recommended veltages Reg 1 and Reg 2, as well as to
control of the interpolator for the AF frequency generator based upon data
supplied from the CPU board.

AM MODULATION

The 1 kHz internal AM or AF, or external AC/DC modulation source is
selected by 4053 circuits SN20 and SN21, whose outputs are connected to
LF356 transconductance amplifier SN22 which features gain adjustment P35, It
drives AD7533 digital/analog converter SN17. The rate of modulation is
applied o SN17, associated with LF356 amplifier SN23 on which a centinuous
shift of 2.5 V is performed using R38, R37 and P6. The modulating signal is
output to the AM modulator of the VHF module, and to the input of the
DAC for control of the Regulator 1 level reference recommended value,

FM, M MODULATION

The FM source, either internal at 1 kHz or AF, or external via direct AC or
DC coupling, is selected by 4053 circuits SN and SN6. The ourput is con-
nected to LF356 amplifier SNB featuring DC component adjustment (P1) and
FM gain adjustment (P2).

The signal then drives AD7533 digital/analog converter SN9, to which is
applied the rate of FM drift. The signal is then transmitted across LF356
amplifier SN10, which features DC component adjustment P3, to the sweep
board of the 20-25 MHz module, and to the 32-58 MHz oscillator of the
phase comparator board for continuous PM and the interpolator for continuous
FM.

In frequency modulation with DC coupling, the signal, after division in
function of the RF range performed by 4053 3-into-2 divider SN6, is directed
towards the inverpolation oscillator. The selection of the variows FM ranges is
made on the interpolation board.

In case of phase modulation with DC coupling, the signal is delivered to the
frequency phase comparator board ; 4053 3-into-1 switch S5N12 selects the
interpolator for continuous FM eon pin 12, or the 32-58 MHz oscillator of the
CPF board on pin 13.
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MUDULATIONS BOARD
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CONNECTOR PIN-OUT

Interpolation CONEIOL....c.ccssermcaraermtassasansensnsssssssnsssnsassesss
AF signal of Modulation from Time B e e
1 kHz Modulation from Time Base.....ccccceemrecmcensesessnss
PM Modulation output to CPF bnard+,
BF input o0 SREEC——
BF input LA T S T

INTERNAL DATA BUS oo
Inputs and OUIPULS...cccccciancsacsacnnennnsasnnesses 4 Diorrnsss
fromfto CPU board .

1 MHz LI(E) from CPU BOaId....eeeesureeseseusssrnssmrneneen

INTERNAL DATA BUS Bt
Inputs from CPU board......cccceieeesesasnsansssnse

R/W (Read/Write) from CPU bBOAIG...nmemeeeeoeeeeeeeeeeeneans
REG 2 Setpoint to Amplifier.. e ienieees cesnsas
REG 1 Setpoint to Interface module......cccceremimeerescranres
Vernier control.. o e e sl e i vl i
FM, M modulation to S'ﬂ-EEp [T R R ——
A".-'I Modulation to VHF module......ccceeresecssesserssssssssnssas

+ I 2 u--llli" LR L L L LS LI R L R R EIR R AR RN R PN N RPN R P PPN BT R S

* 5 \;T'lll'llIPIlll-llll&llll&lll&iﬂll+lPrr1rrrr1-rr--rr--rrr---r---r---------

= I W e itrane ansnunnncs ansn an nisd o e S

EEEE RS

Ping not listed not cONNEcted........cccomecermesssnsesnsessnsnsnnses

46

11
23
i4

V-48 bis




adret eiectroerdn.ne, MODULATIONS BOARD

AM  MODULATION

AM Modulation
ghsent or Incorrect

Front pamel
display
correct

See controls
and CFU

Fallure
whatewer
the source

Fallure
on internal
SOUrCces

Signal

and woltage
corrects on test
point WHF 9

See Time Base
and Al generator

1] ]
See AM Modulation See AM board
in VHF and CXT Lnputs

el ]

l

See Modulations board
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FM - @M MODULATIONS

fM - @M sbsent
or incorrect

Front pasel
display
correch

Fallure
whatever the

nd

LSee controls
and CPU

See EXT inputs

and controls

S0urce

ignal cor-
rect on pin 39

controls

See Modu-

lations board

Ses controls

of connectaor

AE correct

See Sweeping board
and 20 to 25 MHz Module

age confrols
logic board and CPU

I]E—
ating correct
Of SOUrce
LF 1 kHz

yES

See Af generator
and Interpolation board

See Time Baze
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BOARD ADJUSTMENT

Equipment required

= 1 multimeter,
- 1 LF generator.

1) Check of Regulator 2

Set multimeter to DC operation on lug 36 of the connector.
a) in direct range
Set + 10,9 dBEm and read + 3 V.
Set + 0.1 dBm and read + 1.9 V.,
b) in doubled range
Set 13 dBm and read 3.5 V.
c) For Fo « 1 MHz and whatever level set, read + 5 V.

2) Check of AM Modulation

Set multimeter to DC operation and connect to lug 42 of the board
connector or the Test 9 connector on the VHF module.

Adjust potentiometer P6 to read 2.5 V,

Connect the multimeter in AC operation and position the 7200 in AM
modulation with internal LF of 1 kHz. Adjust P5 to result in 1.77V RMS with
100% AM.

Check that at B0O% there is read approximately 1.42 V RMS, and 0.89 V RMS
at 50% AM.

Validate the AF generator at 1 kHz, with the 7200 in AM, AF mode and
check that for 100% modulation, there results a value of 1.7 V RMS.
Validate external AM and inject an LF signal of 1 kHz on the fromt con-
nector of the 7200, level 1 V RMS and check that for 100% modulation
there, results a value of 1.77 V RMS,

Set the multimeter to DC, make a special 65, and read + 5 V.

3) Check of Regulator 1

Position the multimeter in DC operation on lug 37 of the connector,
In direct range, set + 10,9 dBm and read - 3.9 V RMS.

In direct range, set + 0.1 dBm and read - 1.1 V RMS.

In doubled range, set + 13 dBm and read - § V.

4) Check of FM, 1 functions

= Position the multimeter in DC operation on lug 39 of the connector.

- Set 0 kHz deviation and adjust P3 to suppress the DC component,

- Set 300 kHz deviation and adjust P1 to suppress the DC component.

- Position the multimeter in AC operation and set FM mode with 1 kHz
internal, and adjust P2 te result in 3 V RMS in FM ar 300 kHz fromdF.

- Check that at 100 kHz fromAF, there results 1 V RMS, and at 50 kHz
fromAF, there results 0.5 V RMS,

- Check that by setting 300 kHz fromfF, there results 3 V RMS.

- Validate external FM and inject an LF signal of 1 kH: on the fromt
connector of the 7200, level 1 V RMS and check that by setting 300 kHz
fromfF, there results 3 V RMS,
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- Inject a frequency of 20 Hz with level of 1 V RMS on the external DC PM
connector. Set @M, 300 degrees,

- Position the multimeter in AC operation on lug 4 of the connector. There
should result the following values for :

F = 100 MHz 3 V¥V RMS
F = 200 MHz 1.5 V RMS
F = 400 MH:z 0.65 V RMS
F = 800 MHz 0.3 V RMS

5) Check of vernier control and AF generator

Position the multimeter in DC operation on lug 1 of SN15. Validate the

vernier.
Adjust P4 to read - 3.41 V,
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FRONT PANEL ASSEMBLY

The front panel assembly is connected by a 50-point braid to the board rack
holder. It enables display of the instrument configuration, as well as change
of this configuration by means of the various keys on the keyboard and use
of the crank.

Mumerical values are displayed by LED displayers with built-in latch decoder.
Display of the number of steps and time per step for the SWEEP module is
performed by 7-segment displayers driven by an ICM 72188 multiplexer
circuit, The various indicator lights are stored by 74L5374 registers.

The keyboard is interfaced by a multiplexing circuit made up of 4520 binary
counter (SN17). The outputs of this counter drive a l-among-8 decoder. The
decoder outputs in turn drive the columns of keyboard matrix Y0 to Y7. The
keyboard matrix lines are encoded by 4532 priority encoder (SN16). When a
key is pressed, the 43532 encoder blocks the 4520 counter by generating an
interruption. The microprocessor then reads the line and the column by
means of 74L5244 buffer (SN15).

The interruption circuit common to the crank and the lever is composed of
iwo 4027 JK flip-flops (SN20). The interruption request generated by the
beyboard transits via a logic circuit made up of rwo 4001 NOR gares (SN21).
This logic circuit provides anti-rebound for the keys by means of R30
(1 M ) and C4 (10 nF), and enables automatic repetition of the key by
time constant R32 (47 k ), R31 (37 k ) and C2 (1 F) at the end of a
holding time determined by R29 (4.7 M ) and C1 (0.47 F). The crank
drives 4539 circuit (SN19) which shapes the two signals in quadrature with
logic hysteresis.

Address decoding is performed by 74L5138 3-into-8 decoders (SN24, SN2§
wd SNB6). The ourputs drive the loading inputs of the registers and
displayers,
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CONNECTOR PIN-OUT

Circuit breaker RF.. i i i e Wy ot R
1 kHz modulation I'mm Tlfl"i'E' hase ................... et
1o Sl L - e e T
Input AM ext.. L e e -
On/Off control s-gna! tO rectifier BOArd......oemeen

[RQ interrupt request to EPU.,,.........‘.........+.u...+,
E[ 'rﬂm EPU bﬂald L L L R N N E TN Ty Y

| T S
| [ 1)
|7 Rl |
INTERNAL DATA BUS IR ini - 12
Inputs and OUIPULE......coressresncnsnanses § Dihvecsceceeee 13
from/to CPU board [ L S, | |
1 . |-
s O TP
1 MHzIU(E) from CPU board......ccorserssrssnsnsssnssnes 21
r Adesianrannses 23
Alcccrinanens 28
INTERNAL DATA BUS AR e -
INUES FrOMususccdisssnisansrsmansaanssssassnsngd  Adsreaconerrne 20
CPU board Ad..ecneer 27
', - P

| AB..crereee 29
Modulation calibration logical board.....c.cccereeensnness 36

-+ 12 v Fj]ﬁtIIIl“"'---."-.."“"‘1-1'1Il+'|"|'llr'|'lll'|'l.l-lll-lld-l-l-d-ll+lrrlur. 3?
oyl R TR S e Y (S SR - (L | |

40 41
* 5 u-r-l- LE L L R LR R L R PR R T TN EEE F N B P S ey {az

= 12 V... PP TS - T
Sweep l:rmpm ofl ]n;:cal hnard“. e asssagsnririens W7
AF output.. PRI |

17 18

* A ——————— l | N} ]

1 22 3
49
Pins not listed not connected......cccersmmsnmssrrsassnasenss NG

WOOOD =] 8 LA e e
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Fault FRONT PANEL

Fault
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TROUBLESHOOTING CHART

yEs

displayed numeri-
cal value

a]=]

Fault

Fault
time by step
spaed

Intersil SN27 circuit and
SMO03 register, output Y16
of addresses decoding

yes

lights ?

Fault

¥EE

keyboard 7

yes

-
—

Check outputs of addresses
decoding corresponding and
bus after SN12 (LS284)

Register and
decoding corresponding

See counter 5M17,; encoding
516, interrupted
clircuit SMZ0 and 3N21

Adjustment handle
interrupted clrcult
SN19 and SN20

Check commections with
the board, the presence of
clock 1 Miz, pin & of
SMZZ, power swpply
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INTERFACE MODULE

INTERFACE MODULE

MAIN CONNECTOR PIN-OUT

12 vl N R B R R R R F R R R SR R S 0 0 o 0 o o O

- R S A SRS, .. S o ot e 1

.
T e e e e e e e i e

o o |

srSEErrRE TR AN L L EESRES TSI AT AR

Tracking filter ::n-mm] sagnal f:rﬂm UHF module......ceeees
Regulator 2 control signal from Modulations hq:ard,...,...
Reference I’mquen-:}r select signal to 10 MHz step
module... S S AP P SO
RF level detectmn m:rt used... i i e B
FM 300 kHz enable signal to VHF m-udute,,,...,...,.........
Regulator 1 reference signal from Modulations board....
Regulator 1 control signal to VHF module.......cccceveneenee
Fine tune FS control signal from CPF board.......cccceemee
320/650 MHz fine tune signal to VHF meodulator..........
20/25 MHz disable/enable signal to VHF module...........
Fine tune FS loop disable and fine tune voltage

enable from CPF bBOATA.....ssersrersossnssnrsssssssssssssssasniasnannns
ﬁﬁ L)
F, L —

INTERNAL ADDRESS BUS -
Inputs from CPU board e

AD..........
Régulation loop test signal to register boards...............
20/25 MHz level detection test signal from
interconnection board (l1evel 7)....cicrsssersssessssrssssessessnns
FP level derection signal from 10 MHz step module
S —
400 MHz level datec:tmn signal fr::rm 10 MHz smp
module (level 5).....cceserrsarsrsmssannnsnssssanssrss P~
FP/40 level detection signal from 10 MHz smp
N S L
FS/40 level detec:t ion mgna] from VHF module

it - R
20/25 "u"lHl dlllerence frequency Im.rel r.'leleclmn

51gnal from VHF module (level 2)... e o
0.1/650 MHz level detection signal [[-:;tm VHF mcn:lule
(level 1)... Kiaimnnin Sl e e

160/320 MHz dmde:rs En.able 5|gnﬂ| to "l-"HF mm:lu]l! s
320/650 MHz dividers enable signal to VHF module......
80/650 MHz output enable signal to VHF module.........
0/ 80 MHz output enable signal to VHF module.........
460/650 MHz filter enable signal to VHF module.........
320/640 MHz filter enable signal to VHF module.........
230/320 MHz filter enable signal to VHF module.........
260/230 MHz filter enable signal to VHF module.........
115/160 MHz filter enable signal to VHF meodule.........
80/115 MHz filter enable signal to VHF module.........

el S b e e =

10
11
12
13
14
15

16
17
18
19
20
21
22
23
24

25
26
F¥)
Z8
29
30
31
32
33
34
35
a7
38
39

40
41
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INTERFACE/REGISTER CONNECTOR

—a- &M —
Leve! intenagaton H—g —M—
et Lo BUEL T
d—0 @ A3—
| ._M—Fa-larfrn-:
AF ranpe ssgc T memenaen e
— b P A —
i@ @ A T FM-DM mange conlil Signsl
- —0e—@ @ - oo
——N8—9 "_—m*m.un:r

= FM cormecion
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BOARD ACCESS

The interface board is accessible from the rear of the generator

a) Remove the rear panel

b) Remove the rigid coaxial link connecting the VHF and 10 MHz step modules
by unscrewing it at both ends

c) Disconnect the two groups of connecting wires between the interface board
and the register boards (centrally located) and the amplifier control board
{at bottom)

d) Withdraw the interface board and fit to extender for measurements and 1ests,
Check that the connecting wires are reconnected to the board

e) If replacing the subsystem, insert the new board into its housing, checking
that there is a good connection to the "internal interconnections” board. This
operation must be carried out with due precaution to avoid damaging the
connector, as there is no guide to assist in positioning the board. Connect
the connecting wires to the two connectors on the board and replace the
rigid coaxial link between the VHF and 10 MHz step modules

f) Carry out the board adjustments

BOARD AD]JUSTMENTS

The interface board carries all controls required for calibrating the 10 MHz
step module, comprising controls for adjusting the levels of the 320, 400,
480, 560 and 640 MHz harmonics. The equipment required comprises a
spectrum analyser and a probe (30 dB)

a) Remove the cover from the 10 MHz step module

b) Connect the spectrum analyser to measurement point (6) using the 30 dB
probe

¢) Disconnect one end of R3 (10 MHz step module)

d) Ser frequency 328 MHz and adjust potentiometer P4 (interface board) to
obtain a maximum level for the 320 MHz harmonic (+ 1 dBm % 1 dB)

e) Set frequency 400 MHz and adjust potemtiometer P5 for maximum level of
the corresponding harmonic (+ 3 dBm * 2 dB)

f) Ser frequencies 480, 560 and 640 MHz in turn and proceed as above. The
corresponding harmonic levels are adjusted by means of potentiometers P3, P2
and P1 (level : + 4 dBm % 2 dBm approx)

g) Reconnect resistor R3

h) Disconnect the 1 kilohm probe and replace the cover of the 10 MHz step
module
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Register board

Output amplifier

Interface board

VEF module

Amplifier control board

10 Mz step module
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20 - 25 MHz MODULE - SWEEP BOARD

This module comprises the 80/100 MHz oscillator and the associated divide by
four and phase lock circuits. With the SWEEP board, the oscillator is rapidly
locking for the sweeping function or SPL 29 function.

The tuned circuit of the 80/100 MHz Clapp oscillator comprises coil T2,
capacitors C2 and C3, varicap diodes D1 to D8 and trimming capacitor C5.
The output frequency of rthis oscillator is divided by four by means of two
J-K bistables (integrated circuit SN1) to obtain the 20/25 MHz signal which
is input to the PHASE-FREQUENCY COMPARATOR subsystem and VHF
module.

The 80100 MHz oscillator is locked onto pulses output by the phase-fre-
quency comparator of the counter subsystem. These pulses are integrated by
an active threepole filter (integrated circuit SN2) followed by an RC circuit
comprising resistor R40 and capacitors C30-C38 on the dynamic channel and
by means of a current pull-up circuit (transistors Q11 to Q14) on the static
channel. An accelerator circuit comprising transistors Q15 to Q18 and
integrator R536-C39 senses the width of output pulses from the counter
subsystem and is used 1o reduce the rime constant of the phase-lock circuit
by a factor of 100 under transient conditions. The sweeping process described
above is that used in case of the equipment is operated purely as a
GENERATOR.

When the equipment is used for frequency sweeping or in SPL 29 function,
the sweeping method for the 80 - 100 MHz oscillator is different.

First of all, the 20 - 25 MHz SWEEPING board performs this new high-speed
slaving function, as well as selection of @M and FM modulation (3 - 30 and
300 kHz ranges), and shaping of modulating signal level in function of the RF
range used, plus inversion of the LF signal when the 80 - 100 MHz oscillator
operates in inverse spectrum with respect to the output frequency.

The principle of operation for tigh-speed stavimg m frequency sweeping is the
following : the circuit is validated by means of transistor Q6 and relay K1.
The positive or negative pulses delivered by the CPF of the COUNTERS board
are transmitted via SN2 (20 - 25 MHz Oscillator board) 1o the differenciator
circuit located on the SWEEPING board and made up of C19 and R43. Circuit
SN5 reshapes them to successively trigger the two monostables of circuit
SNB. In deenergized position, these validate ramp generators SN17, Cl4, Q7
and R29.
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If there are positive pulses output from the CPF (Counters board), the
leading edge triggers a reset of the ramp ; C14 is short-circuited by SN9 by
means of the 70 us control pulse at PT2. The trailing edge triggers the
second monostable which delivers a pulse with a duration of approximately
10 ps. This latter stops the loading of Cl14, and transfers at the same time
the corresponding potential on the oscillator control. It may be seen that
pulse width determines the oscillator control wvoltage, and pulse polarity
determines its variation direction for frequency acquisition.

The LF signal is inverted by circuits SN4 and SN6. This latter also selects
LF level in function of the RF range. It is rendered inoperative by the "Inhib
FM" bit,

The various FM ranges and the @ function are obtained in circuits SN2 and
SN3 associated with R9, R10, R11, C5 and C6.

CHRONOGRAM

Pozitive

pulses e

PT2

PT3

PT4
Negative

pulses

0
Riad
—
———I

PT4
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20-25 MHz MODULE

Lock-on signal fro - - i
counters board I
FLZ FL3
A0 [}
Fine tune signal to ?_.'?_n‘ —
phase-fraquency = ——t=————————— . i S g —
comparators 03 |
Pl | poeeg s 10 HEg |
Sweeping
. & validatlon
&
l p (] - |
F2 : 20 to 25 MH: to A2 1

$

FM-M
From Modulations board
1
o— —
SWEEPING '

Conformiting |

and M

ranges _L JL

Tawg Wy | | Eiab

[MODULE 20/25MHz2

i FM-QM

phase-frequency —=
comparators

Le

- R

FZ z &0 to 25 MHz to
VHF module
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MODULE TESTS

Preparation

- Remove the generator bottom panel. The 20-25 MHz module (reference
027146) is mounted adjacent the 10 MHz step module.

- Remove the six screws indicated on the diagram to obtain access 1o the
sweeping board.

- Remove the central metal panel so as to obtain access to the lower circuit
(20-25 MHz oscillator).

MNota : The case of Q7 and Q8 are not at the ground. If there are (probe
ground, ...), it can be destructive.

CONNECTOR PIN-OUT

FM Signal modulating from Modulations
LR T —
Sweeping validation....c...ceoeee.

EEEEEEESE

LIS R RIS Pl Ll Ll

BOAT.cseesnnsass
AOD.........
FM function RF range.......cccceiransncncse {
LT R, o ——
Control of FM-PM range......cccececeiannennannnes :g'

i

Al rnnrr
Approach of 32/58 MHz oscillator to CPF.....cccccancasanie
Phase-locking of 80/100 MHz oscillator from counter..

FEESE

[ L S—
T S

TTTTSETY R Y

20 to 25 MHz w0 CPF...........

CE L]

L d

L je—
12 V...eeuee.
12 V........

* 1 #

-1 P T

TTYEY

LR

TTE R TN

LR

TTEETY

BEBEEEE

EEEEE R RS

FEEEEFEE SR

EEEEEE

BEEEEE

T

FrsEERsEsEETEE TR R RS

B

e

TI1oL]

BEEEE

rramEEEean

TTTIFTTO NN Y

rrrrsmErsEETEAE R,

FrrraETEE s EEEEEEREEE

BEEFE R

I NI N N E NI N AN NN S I NS N AR R

* FesErsEErTAEEEEEEEE R EER S

Pins not listed not connected...........

TR NI RSN I N RIS N RN RS N RS A NN R EEE AR

FIIS LIS RIS E LTI B

10 Mz steps
module

Interconnarion

Interface .
board

-
oy
1

Amplifier

Output amplifier
control boord
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TROUBLESHOOTING CHART - SWEEPING BOARD

Incorrect frequency
FM z2ndfor MM fncorrect in Sweeping mode
or SPL29

LF level
of input
coarrect

ng qlil

Correct
pulseés in
F11

See
connection
or NS

Sea
Modulations

yes yES

Carrect
level in
PTG

fid Loarrect
pulses in PTZ

and PT3

no

yES

yES

EN&E-SHE snd
conformity of bits
AZ-AT-K% and FM
inhibitionm

See SNE,C16,017
R30 and R34

fid

Interrupted
ramp in
FTh

ng

Correct signal
in P17

yE S hee SH1,5M2
ENS and bits

Al and A1

yes See SNT, 5NO
1%, 07, R2Y

and D&

See
contraol
and operation
of K1

Lee
connection
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TROUBLESHOOTING CHART

Incorrect frequency observed
en output te VHF module
in W mode, all others con-
nections belng realised

1
Eemove the juep repered 31 om
the 20-25 MHz oscillator board
dpply side inductance L& a DC
1n]t1$e wvaryirg between Z and

16v.D fplaa 22 Mz Disconnect
CFF and mother boards

i

¥oltage on pin 6
of CFF board connector on
mpther board 15 the recopy
ef the applied voltage

YES

|

Reconnect
CFF board

K0 See SK3 ampli

|

signal to WHP module
level O dém/S0 phms
Freguency varying between
19 MHr and ZE MHyr

l YL

The sigral 1s the same
on the subclic soc ket Sea %04
te CFT board 09-010

[

Dreaw cut CPF board.Discon- tew oscillatar
nect D14 to D15. Reput the and A11 ampli  fe——
board in order. Rema ke
£0=25 MEz 1ink.Connect

f50 escilloscope on the
32-58MH? output soc ket

{

N

signal
on measuring
point 3

ee SN divider
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20/25 MHz OSC.
Module output
to VHF

0.2V /div
20ns/div

20/25 MHz OSC.
Fin 3 of SNI1
1V /fdiv

20ns/div
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i

LPF board
failure

1]

Fregquency varies Trom 32 o &2 MHz
]E?E{ 0 dém/S0 ches. when
voltage varies from 3 4 10.5 ¥ on
the oscillator control point
and from &8 to 58 MHr.
by displaying 2B MH;:

i YES

Remzle link to the counters
board.Conrect the cscilloscope
probe on 20-25 MHz phase-
loc king input (pin 17 of
cennector). Apply 5Y wol-
tage.Display 22MH: frequency

Lee reference
fo 1 Bz or
Cognters bopard

NO

!

The observed signal

is the one of the
gscillogram n* 19

* YES

Display 20 Miz
frequency

3

The observed signal is the
eng of {he oscillogram
n" 1. Voltage roc ke when the
$0-25 MHz psc. frequency crosses
the displayed Trequency

1- YES

See FL2-FLY
Filter

O

The observed woltage to the
probe on the 06 Base
rocks 1ike pefore
between « 7 Vet - 7 ¥

f YES

See A10 ampli or accelerator
Nota = It is abble to discom-
nect the accelerator ouiput
Only frequency acquisition
time wouwld be affected

!

Rema e D1%-015 connections
on CPP board, jump 37
on 20=2% MHz oscillator
circwit and possibly
MRccelerator® cutput
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Oscillogram n®11
Phase locking input
pin 17 of comnector
20/25 MHz

5V /div

Sms/div

Oscillogram n®12
Phase locking input
pin 17 of connector
20/25 MHz

SV /div

Sms/div
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DEVIATION RANGE CONTROLS

DEVIATION RANGES

The FM deviation ranges are verified by testing the levels at test points on
the top panel repered with silk-screned symbols

Select the FM-(M deviation ranges successively and verify that the levels at
points 24 and 25 are as per the table below :

Range | ging | FM | FM | FM
3K | 30K | 300K

Mark

1 1] 1 1
] 1 i 0

On=DV;slam =75V

OSCILLATOR ADVANCE

The direction of advance of the oscillator may be tested ar test point 26
which is low (0 V) when the 1 MHz steps are 4 MHz or below and 0
(+ 7.5 V) for the 5 to 9 MHz steps (the 1 MHz steps displayed is in
according to the direct range between 325 and 650 MHz).
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MODULE ADJUSTMENTS

MODULE REPAIRED

Equipment required :

- Multimeter,

Spectrum analyser,
Panoramic spectrum analyser,
Modulation meter,
Oscilloscope

1) Level check
a) Short-circuit the base and emitter of Q1 to disable the oscillator

b) Set 605 MHz and check the voltages at the following points, which are
marked on the electrical circuit diagram :

Il:—l"h’tﬂ.i"u" ; 2:+853V OS5V ; 3:+375V 01V

c) Remove the short-circuit from transistor Q1

2) Oscillator calibration
Connect the multimeter to the bypass marked "U asservissement 20/25"
accessible from beneath the instrument. Adjust capacitor C5 on the 20/25
MHz board 1o obtain a level of 10,3 V at the measurement point when the

frequency set is 605 MHz. Set 600 MHz and check that the level is now not
more than 3 = 0.1 V

3) Signal-shaping circuit and 20-25 MHz output test

a) Connect the spectrum analyser to measurement point (2) using a 30 dB probe

b) Set 605 MHz and check that the signal level is + 6 £ 1 dBm

c) Connect the analyser to the module coaxial output. Balance winding T1 1o
obtain an output level of 0 * 1 dBm at 600 MHz and 605 MHz

4) Lock-on circuit accelerator

a) Connect the oscilloscope to the collector of Q17 and check for the presence
of negative-going pulses on selecting the 1 MHz step. Check for the presence
of positive-going pulses at the collector of Q18

b) Connect the oscilloscope to the "Asservi 20/25" by-pass and set 602.5 MHz.
Centre the oscilloscope (set to DC) and adjust POl to cancel the AC
component at 1 kHz so as to centre on the DC 0 point. Select 1 MHz step
and check that the DC 0 is stabilised to within * 100 mV
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b)
c)

b)
c)

d)
e)

20-25 MHz MODULE adret Elecromioue,

5) Oscillator noise
a) Measurement principle {module closed and in situ in instrument) :

Reteranie _l

& 00 O it
"I
UNGER TEST

Measure on the direct 320-650 MHz range at 340 and 345 MH:z
Check that the noise level at 1 and 10 kHz of the carrier is below - 110 dB
and - 140 dB, respectively

REMOVING AND
REPLACING THE MODULE

Remove the bottom panel from the instrument

The 20-25 MHz module (027146) is adjacent the 10 MHz step module
Remove the four retaining screws marked on the diagram to release the
module from its housing. Pull out carefully as a coaxial connection is made
to the opposite end of the module

Unscrew the end of the coaxial connection and remove the module

Replace the coaxial connection to the replacement module, place in the
housing and attach to the instrument chassis
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MODULE CALIBRATION
{module replaced or not)

1 kHz residual

a) Open up the module a described in the section on “preparation" to obtain
access to the adjustment potentiometer on the 20 - 25 MHz oscillator board

b) Set a frequency of 2.5 MHz

c) Connect oscilloscope to test point 23 on the bottom surface of the generator
(marked 23 V 20/25)

d) Adjust potentiometer P1 to minimise the level of 1 kHz residual

e) Check that the frequency component levels are approximately 200 mVpeak
from 10 to 15 MHz

.= =]
oo ®@
g

]

CONNECTING WIRE BUNDLE SUPPORT MARKINGS

f20-25 MHz module interconnections

LF-FM from Modulations board -0 O+—+n2v
wid 20075 MMz modwe - © o — 13
s "'"—'"-ﬁ a‘—_ﬂ kF ranges
=" L Polarty bil
+ 18 '|'_-.....n. .I__ CPr
Inhib M . Q1
: Fhd

Sweeping M —1) Ol —=x= “Cl range

validation

Ef ranges 2 —-0 n__'_ LF-FM output signal
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10 MHz STEP MODULE

The 10 MHz step module comprises the 300/670 MHz oscillator and its
sampling type phase lock loop circuit.

The signal output by the 300/670 MHz oscillator is mixed in SNé with a
signal at 320, 400, 480, 560 or 640 MHz obtained by selecting harmonic H4,
H3, H6, H7 or HB of the B0 MHz reference from the 80 MHz pilot module,
using a Varicap bandpass filter. This filter is tuned by means os Varicaps
11-D12 and D14-D15, the control voltage for which is obtained from the
interface subsystem and is selected by the microprocessor so as to obtain at
the output of mixer SN6 a difference frequency not more than 40 MHz. The
0, 10, 20, 30 or 40 MHz difference frequency is then sampled by a 10 MHz
frequency obtained by dividing the 80 MHz reference by & in integrated
circuits SN4 and SN7. A lowpass filter derives from this sampled signal a DC
voltage which locks the 300/670 MHz oscillator to the required frequency by
means of the lock-on voltage from the phase-frequency comparator sub-
system,

The output signal from this oscillator is also input to the VHF module in
order to insert the 10 MHz steps into the phase-lock loop of the 320/650
MHz oscillator. It is divided by 40 in integrated cirevits SN1 and SN2 to
derive signal FP/40 for the counter subsystem, this signal being used 1o
preset the oscillator to the required 10 MHz step.
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10 MHz STEP MODULE

BLOCK DIAGRAM

adrekt =l

T
| .

T,

CONNECTOR PIN-OUT

F5 - FT:
300 to 670 MHz
20 VMF Y 200 MMz o WHF moduie
| &17
FLS
u:u F 5: FL?
Fé : o : -—<]— lw..r». L00HH:
F5- 1875 MHz
- 10 CouMnters "":’i % ]
OS5
10 MM
FLi
Phose
Taghing M2 E
g ﬂ
wommy JA\ A2
540 MHz
BLE Mz
FL&
= B HHL |
|
* L LLLF]
L H &3
e e s e -
fune signal " a !
from CEF :
subsystem 1 m”:}rm
I internal pivod

Tune voltage FP from phase-frequency comparators........ 3
320-650 MHz oscillator tune loop enable signal from

phase-frequency comparators......

FF/40 signal detected level to

B T

Connected to pin 4.........
Level detection :
Level detection :

LR 1 S ——

12 Viiesean
5 l‘lrIIJIIII-J-JJr-|--|-.ll-l-IllllI
I —

EEsEEEET Ry

TTRETTEE s

[

st et e e I S 4
interface module

R R S s S |

400 MHz 1o interface (level 5)icuieseseene 16

FP to interface module (level 6)eveeen. 17

Reference frequency tuning signal from interface............ 18

400 MHz enable signal from interface.......cccememsmmsrcercennees 19
U N |
S T T L N S .

0l e B R 10
i i e s s e e e WA M B e M e
R R N AT LR T 1

ML

Pins not listed not connecie

V=72




adret Eiecrordou, 10 MHz STEP MODULE

MODULE TESTS

Preparation
- Remove the bottom panel from the instrument

= Remove all fixing screws from the silk-screened cover (027141) and remove the
cover 1o gain access to the circuit components
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TROUBLESHOOTING CHARTS

Fine loop test
(10 MHz step module)

I

Check 8D MHz pscil- lest level of 320, 400,
TR lator lock-on loop 48D, SE0 and 640 MH:z
" e 1] Check level at harmonics at measure-
10 MHz p[llﬂ R 1:. ot ment point
module ht:igrunen poin 520 MHz = + 1 dBm * 1 dE
MDis between hOO MHz : + 3 dBm 2 2 dB
Jand G ¥ bB0 MHz : + & dbm £ 7 gB
GG0 MHz : + & dBm = 2 dB
YES B0 BHr = + & dBm * 7 dE
e i NG
Test signal on
gsecond input of l
nixer 3N0b. Verify S
; s | that level as mea- ee harmonics
t_e aﬂ_n]”l” K0 sured at pin LD of generator
circuit @13, [™ Rhe circuit is appro- ;
12,009 nimately + 7 J?L
*1 {use 30 dB probe)
see markings diag.2 1
to locate pin L -
YES
w VIS
Check sum/difference
frequency between FP
gnd harmonic gemera-
Enr Du;ﬂut signal
See mixer | L€ 40 MHz)_ Check Disconnect board CPP
or filter  |NO {::thlh“ E}FEQE P Short-circwit to_sarth N
at a ?:Ea§ betueu: oypass narhad{i}tn
200 and 300 m¥peak which K86 is connected
4 IEhati that the signal at l
the emitter of 079 iz at
gt a lewel of approxi= tee divide
—— |
mately - 10 to - 11 dén il

YES 1
Sampler test
Remove the short-circuit and connect board CPF
Disconnect RS2 (bypass end)

Rotate P1 to obtain O V at measurement point(D
See low-pass L u poln
[ 1 R C L1
filter FLB YES isconnect R99 and R62 and werify lock-on

voltage at common point of ESE and RSY
(approximately - 0.4 V)
Connect R6Z, discomnect R6Z and verify that lock- Se
voltgge is 18 ¥. Recomnect RG99, RG63 and RS2 sampler
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Check the 300-670 MHz oscillator
phase=lock loop

Short=circuit to
earth point FF on
the phase-frequency
comparator board CPF

1

Connect a spectru
gnalyser to the
putput the module
and check that th
signal obtained i
correct

L[] 1

" YES
Fine loop faul

Test after
removing the
short-circuit
from board CFH

Tune loop test

|

10 HHz step module
Lheck that the

voltage at terminals
of R52 is null (OV)

10 MHz step module
Test operation of
divide by 40 circuit
by monitoring fre-

Lezkage
(sampler or
oscillator)

NOj
-

KOl See oscillator

quency FP{300- —*1 and divide by &0
YES 670 MHz) and divided| |sme—tklGudil _
G signal (FP/4D)

putputs of module
YL5

Board CPF (compara- {
tors). Check the
division ratio of the
divide by 30 to 69 Counter Board
Test for presence

gol circult st pim 1 of | wps
] SNIE, St 420 MEz e of FP/40 at
collector of

The division ratie
010 (amplifier)

fee 30 to 69
divider om
coenter board

See input ampli-

""{" fier (09 and 010)

gshould be &0

{ s

EBoard CPF
Test cperation of
fine tune (FP)
comparator. Discon-
KD | nect FP/40 coaxial |

see comparator

e

up voltage)

{1ime tune pullfem—

connection to coun=
ters board. Check
that the FP lock-on
veltage 1s 18 V on

foard CPF. Make 1

FP/4D connection
and short=-circuit
package of transis-
tors Q21 and Q22

bypass marked (3) (cancels reference
§ MHz). Check
(10 MHz step module) vﬂ 1tags HEHSUFEd it
- FIB-S-S- 1:5. appro=
L aimately 0 g

N ake comparator
(fime tune
pull-up voltage)

s

Remove short-circuit
Trom fwerd {FF
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ADJUSTMENTS

MODULE REPAIRED

Equipment required :
- multimeter,

- spectrum analyser,
- 30 dB probe

1) Level test

b)
c)

d)

Test the levels at the measurement points indicated on the electrical circuit
diagram

a) B0 MHz input, measurement point (1) : + 1 dBm % 1 dB
Divide by 8 input, measurement point (2) : = 2dBm % 1 dB
Divide by 8 output, measurement point (3) - 11 dBm % 1 dB
(10 - 40 MHz spectrum)

Harmonic generator input, measurement point (4) : + 13 dBm % 2 dBm
(C58 set to maximum value)
Harmonic generator, measurement point (5) - 2dBm t 5 dB

e)

2)

(between 320 and 640 MHz)
400 MHz output

a) Set frequency below 80 MHz and connect analyser to 400 MHz output

b}
e)
d)

3)
a)

Adjust C353 to obtain maximum level - 1 dBm £ 1 dB.
Avoid tuning to adjacent frequency component

If necessary adjust the output winding tapping point to obtain the correct
level

Set a frequency exceeding B0 MHz and check that the signal attenuation is

Mixer tracking filter
Disconnect resistor R3, 300 - 670 MHz oscillator and set frequency 640 MHz
(non-doubled range)

b) Connect spectrum analyser to measurement point (6) using 30 dB probe

c)

d)

e) Set 480 MHz and adjust P3
f) Set 400 MHz and adjust P4

g) Set 328 MHz and adjust PS5

h)

Adjust potentiometer P1 on interface cable and variable capacitor C34 of
module to obtain maximum harmonic level (+ 4 dBm % 2 dB)

Set frequency 560 MHz and adjust potentiometer P2 to obtain maximum
harmonic level (+ 4 dBm % 2 dB)

( + 4 dBm % 2 dB)
( + 3 dBm % 2 dB)

{ + 1 dBm % 1 dB)
Adjust R49 if necessary
Reconnect resistor B3

-iii-i;

[

& § & & & B B ¥

®
L3

i
L=
1
&
-]
<]
e
<]

1
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4) 300 - 670 MHz oscillator
a) Connect the spectrum analyser to the 300 - 670 MHz output

b) Rotate the front panel main frequency control and confirm that the oscillator
covers the band

c) Check that the minimum and maximum levels across the range correspond to
+ 6 and + B dBm, respectively
Adjust R3 if necessary

d) Set 320 MHz ; Varicap voltage should be 3 0.5 V
Set 349 MHz ; Varicap voltage should be £ 15 V

e) Measure harmonic 2 and levels under worst case conditions : H2 > 16 dB,
H3 =20 dB

5) Oscillator lock-on
a) Set oscillater to 670 MHz using front panel frequency spinwheel
b) Rotate potentiometer POl of the sampler to the left and then to the right,

measuring at point (7) the voliages corresponding to desynchronisation of the
loo

P

To left V1 z+ 50 mV
To right V2 2 - 150 mV
Adjust PO1 to obtain (V2 + V1)/2 at point (7) (generally £ 80 mV)

c) Check that the 300 - 670 MHz range is covered in steps of 10 MHz

d) Set oscillator to 670 MHz (FO)
Adjust C40 to have minimum components at 10 MHz of FO (&£ - 75 dB)
Adjust C36 to have minimum components at 20 MHz of FO (& - 85 dB)
Check that the components between 30 and 100 MHz of FO are < - 85 dB

6) FPf40 divider
a) Measure 5 or 6.8 V £ 0.2 V at measurement point (8)

b) Measure level at measurement point (9) using analyser and 30 dB probe
{ - 3dBm £ N &£+ 4 dBm) then at 7.5 - 16,75 MHz output (- 5 dBm % 1)

7) Test points
Measure the following voliages :
LEV 16 : 400 MHz outpur, for set frequency below
80 MHz - 0.1 VeU g+ 0.1 V
LEV 17 : FP output (300 - 670 MHz) :
~1VEU =04V
LEV 13 : FP/40 output (7.5 - 16.75 MHz)
+ 01 VLU &£+ 025V

£) Moise measurement
a) Set 649 MHz and verify that noise level at 600 kHz is - 135 dB % 2
b) Ser 320 MHz and verify that noise level is - 138 dB % 2
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REMOVING AND REPLACING
THE MODULE

REPLACING THE MODULE

a) Remove the bottom panel and the rear panel from the instrument

b) Unscrew and remove the rigid coaxial connections between the VHF and MHz
step modules (see diagram)

c) Remove the two attachment screws marked on the diagram and lift out the
module. Unscrew the two coaxial connections to the base of the module

d) Remove the module and replace by carrying out the operations described for
removal in reverse order

CALIBRATING THE MODULE
(module replaced or not)

1) Mixer input

a) Open up the module

b) Connect the spectrum analyser to measurement point (6) on the circuit using
the 30 dB probe

c) Set 640 MHz (CW mode)
Adjust capacitor €34 to obtain maximum level at measurement point
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2) B0 MHz pilot harmonics
The levels of harmonics 320, 400, 480, 560 and 640 MHz are adjusted on the
interface board. Refer to the section of this chapter on this subsystem
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VHF MODULE

The VHF module comprises the 320/650 MHz oscillater with its sampling type
phase-lock loop circuit and the heterodyne and frequency divider ecircuits
covering the 100 to 650 MHz range.

The output frequency from the 320/650 MHz oscillator is mixed in fieldeffect
transistor Q48 with the output frequency (300-670 MHz) output of the 10
MHz step module. This signal is filtered by a lowpass filter 1o provide an
output frequency of 20-25 MHz. This [requency is compared in a sampling
circuit with the frequency generated by the 20/25 MHz OSCILLATOR module,
producing a DC wvoltage controlling the 320/650 MHz oscillator under steady
state conditions. On changes of frequency the phase-lock loop is disabled and
the 320/650 MH:z oscillator receives a fine tune voltage input from the
PHASE-FREQUENCY COMPARATOR subsystem. This voltage is obtained from
signal FS/40 (output frequency of 320/650 MHz oscillator divided by 40 in
integrated circuits SN4 and SN5) routed te the counters subsystem.

According to the required output frequency, the output signal from the
320/650 MHz oscillator is routed to the amplitude modulator in different
way :

For an output frequency between 320 and 1300 MHz, the signal is filtered by
one or other of the 320/460 and 460/650 MHz filters.

For an output frequency between 160 and 320 MHz, the signal frequency is
divided by 2 in integrated circuit SN1 and filtered in one or other of the
160/230 and 230/320 MHz filters.

For an output frequency between B0 and 320 MHz the signal has its fre-
quency divided twice by 2 in integrated circuits SN1 and SN2 before being
filtered by one or other of the 80/115 and 115/160 MHz filters.

The AM modulator thus outputs a signal at from 80 o 650 MHz, where
appropriate amplitude modulated by the LF medulating signal from the
AMALOGUE FRONT PANEL subsystem. This signal at 80 to 650 MHz then
passes through an amplifier comprising transistors Q30 and Q31 and a PIN
diode artenuator providing for outpur level regulation, Vernier adjustment and
1 dB resolution.

When the output frequency is above 80 MHz the signal is routed directly to
the AMPLIFIER/DOUBLER module following amplification by transistor Q 47.
When the output frequency is abowe 80 MHz the signal is routed directly to
T.hl'ai ﬁ;lP'l..lF'IEFHDﬂUBLER module following amplification by transistors Q50
and Qal.

When the output frequency is below B0 MHz, the 320/650 MHz oscillator
outputs a frequency between 400 and 480 MHz which is heterodyned with a
frequency of 400 MHz generated in the 10 MHz step module by selecting
harmonic H5 of the B0 MHz reference. This produces a signal at between
100 kHz and BO MHz which is amplified by transistors Q48 and Q49 before it
15 routed to the AMPLIFIER/DOUBLER module.
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BLOCK DIAGRAM
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VHF MODULE

From interface

Frnmh;::jrface ' (LEV 2)...

Regulator 1

EEE - EE

MOt CONREBELE.....cuvrrsieassosstrrsinssnnses

80/115 MHz filter enable.....ccsesarsersssnsernses 1
115/160 MHz filter enable......ccccenne.. 2
board 160/230 MHz filter enable........cccoorencenacennses 3
Y 230/320 MHz filter enable......ooeeeeresresrrercens &
320/460 MHz filter enable.....ccceeeruennee. 5
460/650 MHz filter enable......cccvecccrsesansesasas B
AM from analogue front panel.......... 7
FM 300 kHz from interface board.....ccceereeee 8
B0/650 MHz output enable signal from
interface board.........ceeersersinmansrsasssasrsasssnssass 7
0/80 MHz output ‘enable... 0
Cutput frequency level denm:tmn 1
20/25 MHz difference level detection
FS/40 Ieve'[ detect ion I[LE\-’ 3)...
320 = 650 MHz divider enable,._.
control signal............
160 = 320 MHz divider enable.....
Doubler filter position control signal........... 26
20 = 25 MHz disable/enable......
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MODULE TESTS
Preparation

- Remove the instrument top panel.

= Remove all retaining screws from the silkscreened cover
COVEr 10 gain access to COMPONEnts.

(027140) and remove
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VHF MODULE

20785 MHs module

10 Wz eteps module

Interface board

]l Intereonnerion board

VEF module
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NO

B

(Wrong frequency,and/or instable
Froblem located on the WHF mod.

l

Disconnect the lead of the phase
lock cua:ia] cable B196 side
ﬂiﬁ?l&j TED MHz. Feed the lead with @

valtage,variable from 0 to 15V,
set on 2 Connect the probe of the
nstillﬁsnnp! on the leasurlﬁp point
13, Check the frequency the
oscillator on the neasur1ng point

and 3 speclrum analyser

Sigral on measuring
point 12 OK

See dividers
SNk and SNS

N0 See pscillater and
transistors @13-014
015-Q53 and 034

Level and divisionm rate OK
see oscilleogram n®1

12 by means of a 30 dB probe

51gnat an
measuring
point 3 0K

g

Signal an

measuring point & 0K
Dscillogram 2
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nhib bgpass. and direct it to
=12V z6 8% to enable

the Z0=25 HH: input

Etgnal an

measuring point 19 OK
Ds:illngrau

See AR pmplifier
and SMG

TROUBLESHOOTING CHART - VHF Frequency failure

ilgnal on ntaSuring
point 2 0K

See separators

016 - 035

>_.

Check input clrewlt
Fe, 037, 036

See 30300, 20/25 MH:z
filter and local
lawvel regulation

circuit

Ed

see Z0-¢5 MAT
sampler and
FL15 filter
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20/25 MHz pulsation

Oscillator frequency
in 4

360 MHz
sampling in 19

Oscillogram n®1
F5/40 output
0.2V fdiv
ﬂ.ifﬁﬁa‘ldiu
Cecillogram n®2
0.2V /div
20ns/div
Oscillogram n®3
Pulsation afrer
0.1V /div
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TROUBLESHOOTING CHART - VHF Level failure
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YES

¥ES
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ND

See 04, 07
gnd Tilter 5

and b enable
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60320 MHz enabl
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transistors

see 019-020-03
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and & enable

Check the
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line and 01

bee AZD ampli
antd requlataor
Reg. 0

See OC wal-
tage on 1% and
the AM modulator
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ADJUSTMENTS
MODULE REPAIRED

Equipment required :
- spectrum analyser + 30 dB probe
- multimeter

1) Enable dividers and range filters

Test the DC voltages at points marked on the diagram and in the table

below :

“]®

-.rn@

L] L] W L) Wl ] LY L

et | = =] = i3 +ill w13 + il + ] - 1]

= = bt | =i +ad =¥ + il i -1

= ] Lt | - - + 8 = iF L] - 13 - 1] w 34

! —H - - - w1 il | wpd f mal | =10 | =35
— 1k = J - i} = + 3 = iF =i} - i L] | - 13

1L -1 | -1 =1 = =1 + il + 3 = if -3 = 3l - 1] - 13

]:] Vakdation du point de mesure/Enable measunement poind

2) Oscillator and phase-lock loop test
a) Plug in all external connections to module

b) Use analyser and 30 dB probe to test output level of oscillator and at

measurement point (1) is between - 3 and + & dBm
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c) Test oscillator lock-on and levels of signals at measurement points indicated
(use 30 dB probe) :

(2) for F = 320 MHz—=-N = &+ 12 dBm % 3
for F = 650 MHz —=N = + 20 dBm % 3
(3) for F = 300 MHz —=N = + 10 dBm % 2
for F = &70 MHI—-—N = + lﬁ dBl‘l‘l + 3
(4) for F = 320 MHz—=N = + 5 dBm % 2
for F = 650 MHz —=-N = + 11 dBm % 2

(5) N=+ 10 dBm % 1
d) Measure the maximum signal levels at the following measurement points :

(B8) F = 320 - 650 MHz —==N = + 5 dBm % 3
(9) F = 160 = 320 MHz —==N = + 12 dBm % 2
(10) F = 160 - 320 MHz —=N = + 31 dBm % 3
(11) F = 80 - 160 MHz —=N = + 12 dBm % 2

e) Check the fine tune voltage at resistor R184 (lock-on circuit)
F = 320 MHz —=N =09V
F = 649 MHz —==N £ 15 V

3) F5/40 divider

a) 30 dB probe on measurement point (12), measured level should be beiween 0
and + 6 dB

b) Measurement point (13), measured level =>- 1 dB

c) Check that the output frequency varies between B and 16.25 MHz

4) Amplitude modulator and output

a) Connect analyser to module output

b) Short-circuit measurement point (14) and adjust P3 to obtain maximum
attenuator from 80 to 650 MHz. Remove short-circuit

c) Test signal level at measurement points indicated after applying voltage 2 V
on bypass Reg "1" (30 dB probe) :
(15) N = + 9 dBm % 3
(16) N = = 7 dBm % 4
(17) N = = 6 dBm % 3

d) Reconnect analyser to module output and test output signal level is
-3%31dB

e) Check harmonics are .~ - 34 dB
f} Check output signal "attenuation is 25 dB from 80 two 650 MHz, with
measurement point (14) short-circuited

5) 400 MMz ampli
(heterodyned range)

a) Level at measurement point (18) with 30 dB probe : + 17 dBm % 2

b) Analyser to module output
Adjust P4 on 0/80 amplifier circuit for output signal level between - 4 and
- 10 dBm from 300 kHz to 80 MHz

c) Check that harmonics are & - 35 dB for output frequencies from 1 1o
B0 MHz
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b)
c)

d)
el
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Moise level

Connect analyser 1o module output

Set oscillator to 320 MHz (downward mode)

Check that noise level is ¢ - 137 dB at 600 kHz from carrier

Set oscillator to 649 MHz, carrier noise level at 600 kHz should be & - 133dB

Noise [loor
Use the spectrum analyse to verify that the wideband noise floor is - 145 dB
in the B0 - 650 MHz range and - 142 dB in the heterodyned range

Non-harmonic components (module closed)

Set the oscillator to the heterodyned range 300 kHz vo B0 MHz and verify
that the ecomponents at 400 and 800 MHz of Fo are - B0 dB and that the
absolute component at 80 MHz is £ - 100 dB

REMOVING AND REPLACING THE MODULE

Remove the righthand side panel (meter side) and rear panel

Unscrew and remove the rigid coaxial connections on the VHF module
Remove the lateral attachments and the six retaining screws on the top part
of the module (see diagram)

Raise and pull out the module, avoiding impact with adjacent subsystiems
Follow the reserve procedure to replace the module

Lateral attachments-connecting wire bundle-from front panel

CALIBRATING THE MODULE
(module replaced or not)

See chapter CALIBRATION

V-90




VAE MOPURS adret eectronigue,

TEST POINTS ACCESSIBLE ON TOP OF MODULE

1) Oscillator lock-on :

1 - Bl MHz=3.32V - 603V
B2 - 162 MHz = 1.21 V - 13.36 V
163 - 324 MHz =1.16 V - 13.36 V
325 - 650 MHz =1.14 V = 13,43 V

2) Frequency doubler
Tracking filter control voltage : same values as under (1) above

3) 20 - 25 MHz disable :
o== 12 V when oscillator locked on
e~+ 0.35 V when signal absent

4) 160/320 MHz divider :
1 = 162 MHz = - 12 V
163 = 324 MHz =+ 2.55 V
125 = 650 MHz =~=- 12 V

5) VHF and amplifier regulation
~2 - 3V, according to frequency

6) 320/650 MHz divider :
80 - 324 MHz = - 12 V
325 - 650 MHz == + 3.1 V

7) 0/80 MHz range :
1 = Bl MHz == 12 V¥
Bl - 650 MHz =~ + 1.6 V

8) BO/650 MHz range :
1 - Bl MHz= 4+ 1.7 V
81 - 650 MHz =- 12 V

9) Modulating Teference :
+ 2.5 V (DC)

10) 460/650 MHz filter operating voliage :
1= 50 MHz=- 297 V
60 - 81 MHz ~+ 358 V
B2 = 459 MHz =~- 2,97 V
460 - 650 MHz =+ 3.59 V
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11) 320/460 MHz filter operating voltage :
1 = 59 MHz= + 3.56 V
60 - 324 MHz = = 2.96 V
325 - 459 MHz = + 3.56 V
460 - 650 MHz = - 2.97 V

12) 230/320 MHz filter operating voliage :
1 =229 MHz = - 2.49 ¥V
230 - 324 MHz = + 4.02 V
325 - 650 MHz = - 2.49 V

I % I

13) 160/320 MHz filter operating voliage :
1 - 162 MHz = - 248 V
163 - 229 MHz = + 4.11 V
230 - 650 MHz = - 2.48 V

14) 115/160 MHz filter operating voltage :
1 - 114 MHz = - 24T V
115 - 162 MHz ==+ 4.07 V
163 - 650 MHz =- 2,47 V

15) B0/115 MHz filter operating voliage :
1 = Bl MHz = - 24T ¥
B2 - 114 MHz = + 4.07 V
115 = 650 MHz = - 2.48 V
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OUTPUT MODULE

This sub-assembly is made of three distinct elements, that cannot be sepa-
rated however, once the necessary adjustments are effected :

- The standard amplifier or doubler,
- The attenuator, by 10 MHz. steps,
= The circuit "Amplifier control™.

This latrer includes all potentiometers and necassary elements required for
the adjustments and controls of the module. There are first the Q1 to Q10
transistors which drives the relays of the attenuator pads. Centering and gain
of the detectors D2 are adjusted by P10, P11, P6 and P7 and in pulse mode
by PB and P9. Regulation voltages 2 {+) and (-) are derived from the consign
voltage issued from the analogical fromt panel and adjusted by P5. The
integrated circuits SN5 and SN6 control the detectors switching, the doubler
relay, the pulse mode, the 10 dB. analog step, which is controlled either
directly or indirectly by the switching to doubled range.

The amplifier made of dynamic impedance stages, is symmetrically built.
The first stage, achieves with Q1 a gain of around 8 dB. It is followed by an
attenuation circuit, named "regulation 2". It is made of a cell with PIN
diodes. Five atenuation steps of about 2 dB. each are affected so as 1o
maintain a practically constant level at the output of the VHF module, in
order to optimize the signal 1o noise ratio. The transistor Q12 is inserted
between that circuit and an attenuation cell of 10 dB. which is short-cir-
cuited in doubled range, as well in direct range on the position + 20 dBm. A
balancing circuit made of Q3-0Q4 drives the transistors Q5-0Qé the respective
output of which are directed on each way of the balanced amplifier.
The bridge R42-R43-D5 cares for the biassing of the transistors Q7-Q% and
(J8-Q10. The output is made through a coaxial balun to the attenuator. The
peak to peak rectifyier D1 is used in direct range. In doubled range, the
relay K2 directs the signal coming from the amplifier to the diode bridge of
the doubler, through the balun T2, The level Tracking control allows to
monitor the gain of the amplifier of the doubler as a function te the -
frequency for it is directly issued from the follower filter wvoltage. The
output of the doubler is directed to the attenuator of the doubler on the one
hand, through the diode D15, and to the rectifyving diode D17, which makes a
part of the detector D2, on the other hand.

This latter is used in doubled range, but also in direct range in case of pulse
modulation

The attenuvator includes 6 cells, one of 10 dB, two of 20 dB, three of 30 dB,
two of which being controlled simultaneously, thus making a total of 140 dB.
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a)
b}
c)

d)

CONNECTOR PIN-OQOUT

- 60 dB pad control signal.....ccccoceses
30 dB pad control signal.........c....
To attenuator - 20 dB pad control signal................
20 dB pad control signal.....ccccceenes

10 dB pad control signal......cccccee..
‘ ]2 \IrIl'lIlIIII--‘-“-‘I"'!lrl-ll-ll-l.dll.‘.d-

— IE' .‘ilril-l-q-r-r-r--l'rllIlﬂ-I-llﬂ-il--l---r----r--------a-a-n.++.|
Deval rraeking. ..o il 2 o ecacaens

EEEEEEEE T

FEEASE RSP FTIN NN NS SRS E R

+ 10 dB pad control signal....cccceceeeees
Amplifier centring (R2)..ccccccrreennssseess
Rectifying bridge current.......cceceeeeenss
Sampling control...icseieercmmmssssarsssssnns

f § E—
Regulation 2 %....cccceeeenmreanssanstsssasonns
Filter trachingl ............ccccaccccmssmssasses
Regulation 2 - vreracasnsnsnnns
Doubler COntrol....ummmsesrmmsssrsssassssss
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L=l = - T R P TR RN T SR (.. T Ty ap e

REMOVING THE OUTPUT MODULE
(1o obtain access to amplifier board or for replacement)

Remove the rear and righthand side panels (meterside)

Unserew the knurled ring to breaker

Unscrew and remove the rigid coaxial link between the VHF and out put
modules

Remove the fixing screws from the righthand side-cheek. Carefully withdraw
the output module through the rear of the instrument, to avoid damaging the
bypasses mounted on the bottom of the VHF module

If replacing the module insert the new unit and make all connections by
carrying out the above procedure in reverse oder

For maintenance operations remove the cover to obtain access to the
amplifier board. The VHF and output modules are connected by means of a
coaxial extension cable

TROUBLESHOOTING

Equipment required :
- multimeter

- spectrum analyser
- milliwattmeter

STANDARD VERSION

The controls are on the amplifier control board

adret elechromnipume, T DL
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TROUBLESHOOTING - Level failure

Incorrect output lewvel

{-) sign N

negativ, auto=fest
3 negative

¥ES

Trouble
before the
switch di-

See relay K2
and its control

|

rect=double

See attenwator

- Trouble on hatever the NO
on collector attenuation is
of 06
Failwre
on cellector
05
YES Ifiiluft of the rec-

tifying circuit

Incarrect i
signal on the

base of 03

L] Se# the tramsis-

See balancing
tors 07 to Q10

circuit Q5=04%

Failure
on collector
af 02

NO Check relay K1
and its control

Regd«
pnd Kegi-
contrel wol-
fages 0N

See Ampli-
centrol board

YES

Check amplifying stages
awith 07 and O2
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OUTPUT MODULE

CONNECTOR PIN-OUT
CDE AMPLI/INTERFACE

e P ———
— ]2 l"l'r-u-r----"u-n-u--n--u-r-u""-r-"ur-nrn- EEEE
Vo | g RO TR RS L e
Tracking filter control, Imm "u"HF mudule
Regulator 2 control, En:-rn analogue front

1 —
DEtEl:hun Vi [ [ 1o EESCRERRE s - RS FREE
Cell + 10 dB control from registers h-uard,

IR R LI IR E LT R R L LR R PR LR IR R L S R LSRR R Rl bl s bl sl

- 60 dB cell mntml....u...........‘.......‘........
= 30 dB cell control.....cccccsacsssnssansssssssnnass
= 20 dB cell control..sisessmasmannsssasanmnnnnn
20 dB cell control.....cccsmsmsssssssansassnas
= 10 dB cell control.... .
Doubler validation I{EHJE uptlun} T

L]

R et et s i e i A R
+ 18V

TTIR LIRS R R R E R RIS RIS R PRI LIS B E Lt LIt

From regieters ‘boa
to interface
board
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AMPLIFIER AMPLI-ATTENUATOR CONTROL

AD]JUST-CHECK

Required equipment :

-Subvis coaxial extender,

- Digital multimeter,

- RF milliwattmeter,

- 1.5 GHz. spectrum analyser,

- MNetwork or amplitude analyser associated with a 1.5 GHz. wobulator.

1) Check the resistance between the emitters of each TP 3094 and - 12 V
(9 ohms £ R € 9.5 ohms). Same measurement on the emmiters of each
TPV 596 and - 12 V (4.3 ohms £R <4.7 chms)

2) Check the bias voltage of the final stage with respect to - 12 V

a) Emmiters of the TP 3094 : 0.9VL UZL1V)
b) Emitters of the TPV 596 : 0.BVZUL0.9V)
Adjust these voltages if necessary in bridging either R42 or R43 by a resistor

3) Amplifier centring
Adjust P1 so as to obtain the minimal H2 distortion whithin the range 0.3 to
650 MHz

4) Regulation 2
Display 100 MHz, + 13 dBm on the range 10 dBm. Adjust P5 so that the
voltage "U Reg 1" does not significantly vary in passing from + 13 to
+ 4 dBm, dB by dB

5) For all adjustments, refer to the chapter V : "Calibration"

6) SWR measurement
This measurement is carried-out in the absence of the input signal. Connect
the output of the attenuator to a directive coupler, connected itself to the
wobulator. The output SWR, measured whithin the range 1 to 650 MHz must
be equali of less than 2 with no attenuation, or equal or less than 1.5 with
attenuation
Whithin the range 650-1300 MHz the measured SWR must be in the first
case equal or less than 2, and equal or less than 1.6 in the second case
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ELECTRONIC BREAKER

The generator attenuator and amplifier are protected by an output
relay controlled by an operational amplifier. The signal is input to a
peak detector through a capacitive divider C4 - C5. The detected
signal is applied to the input of amplifier SN1 which energises the
relay.

The option includes an instantaneous protection facility to enhance
instrument security, especially during the interval required to open-cir-
cuit the output connection.

The detector circuits includes diodes used as peak detectors (negative
and positive peaks : D2 to D5) and a tripping threshold dissipation
circuit.

The protection system is reset as soon as the source of disruption is
removed.

TRIPPING THRESHOLD ADJUSTMENT

a) Remove the circuit-breaker from
the generator and open the
casing

b) Connect the circuit to a + 12 V
supply

c) Connect the spectrum analyser
to the circuit-breaker input and,
using an amplifier, apply to the
output a signal at 300 MHz
variable in level from + 20 1o
+ 30dBm /50

d) Adjust C4 so that the cireuit-
breaker operates at a level
between + 25 and +« 29 dBm

e} Check that the circuit-breaker
is automatically reset at a level
between + 22 and + 26 dBm.
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BREAKER MAIN BOARD

BREAKER LIGHT BOARD
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OPFTION 004
IEEE PROGRAMMING

This board insulates signals coming from IEEE Bus. The 1 MHz clock transits
through the transforming T1 (with an inversion k). On the cne of the 6B488
registers writing, Y3 of decoder 74LS5138 (B) passes over "p validating so
the addresses and the R/W on the SN5 (G) output. This informations convey
through photocouplings, with a time about 1 s{]).

Note that the datas(S5N4) are differed of 0.5 = (H) by the step up of Y3(B).
The information “@" pin 6 of SN28 valides the chip select of 68488
(L and M) realising the writing in the register. A reading (C) (who is not
considered revalidates the SN6 sweep circuit and replaces the SN15 sweep
cireuit JK Q (pin 8) at "1",

For the reading, the addresses transmission at 68488 is the same that the
previous writing : the first reading of the board is not considered by the
CP1, it only fills the addresses at 68488 with the decoder Y3 (SN1) output.
To read effectively the datas, a second reading by Y5 (SN1) is necessary and
it is this one who is considered by the CPU.

CHRONOGRAM
Clock (61 74L5138) _I I | I 1 | 1 | | I A
Decoder output Y3 .
Decoder output Y5 | | C
I |
Addresses bus, R/W ‘]]]q::]]] =1 D
| |
Datas bus (writting) I[n | 1 T
- P .
Clock {S-NS} T | E
e | I
Addresses outpur, R/W | .
1 G
| | |
Datas output (SN4) | [ T H
: T St
h
gt Phiotocouplings RN 7 ;
x | | | i
Euﬁt;?jt PSR e | 1\%%%%\ \y ]
1

E (68488) = . o e SR |"—-|__ K

Photocouplings (C5) L
T, LT

CS (pin 13 of SN13)

i i

B [ R M
I | | i

Datas of 68488 I T N
| I
Tl ey

Outputs SN7 | | T I . I 0
e T

Inputs SN3 T&E‘:l::ltiﬂ . i ¥
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PULSE MODULATION (OPTION 006)

The control pulses are simultanecusly input to a threshold amplifier and a
timer which respectively enable the modulator and level regulator.

The threshold amplifier (Q6, Q7) is followed by a diode signal-shaping circuit
D4, D5. The output pulses are transmitted to the modulator which chops the
HF signal at the rate of the latter by means of a balanced amplifier of
variable slope. The modulater is operated virtwally from the start of the
pulse (low threshold 0.35 V).

Level regulation is simultanecusly provided by applying the pulse signal to the
input of the + timer - which contrels MOS switch SN6. Closing of this
switch is retarded by 2 s so as to correspond to the complete charge of Ci
(peak value of the signal).

When SN6 closes the charge on C1 is transferred into C2 (0.1 F) through
SN1, an operational amplifier with high input impedance and low output
impedance. This detected level is conformed, then routed across the going
down impedance SN3 to the "INTERFACE" board, where it is compared with
the impedance reference voltage.

Opening of the switch is also retarded relative to the falling edge of the

pulse to improve the efficiency of the detecter (time-delay due 1o R18, R19,
C1 and Q&).

BLOCK DIAGRAM

! AMPLIFICATEUR

— = D2 i

OPTION ﬂﬂﬁl

INTERFACE

Al R
| b ®

[ﬁ %6 oL, I

CDE AMPLI
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ADJUSTMENTS

Preparation

The access to circuit can only be possible after removing the output unit from
the instrument.

* Remove the wop and bottom, righthand side and rear panels.

Disconnect all coaxial connections from the unit and remove following the pro-
cedure described for the amplifier.

* Remove the cover and reconnect all connections by means of extenders.

PULSE

MODULE REPAIRED

Equipment required
- Milliwattmeter,
- spectrum analyser.

1) Adjustment and level control

Short-circuit PT1 of the "Analog Front Panel" board. See chapter
"CALIBRATION", paragraph 7

2) ONJOFF ratio control
a) Close the option
b) Connect analyser to attenuator output
c) Inject on the BNC socket, a modulating signal very low frequency, which
low level is equal to 0 V and high level 1o 4 V. Verify ON/OFF ratio with
the following frequencies :

10 1o 200 MHz 70 dB
200 1o 500 MHz 560 dB
500 to 650 MHz »50 dB
650 to 1300 MH:}?D dB
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MAIN POWER SUPPLY

The power supply bloc includes :

- The mains filter with the voltage selecter, and protection fuse,
- The transformer,

- The fan,

- The rectifying and smoothing circuits,

- The protection board,

- The regulation board.

This latter supply the regulated voltages : + 12 V, Pilot + 18 V, + 12 V,
+ 3V, - 12 V and a floating power supply for the IEEE programming
(Option 004) : about 13 V idle.

All sources except that of the IEEE option are protected against the short
circuits.

The "Presence Power" is intended for the microprocessor information of
either a mains drop, or the reset in stand-by of the instrument. It can
therefore store the existing working configuration. For that reason, this
voltage is filtered with a very short time-constant so as to vanish before all
other power sources.

The “"Protection" board limits the primary current on startup. This one is in
fact very important due to the use of a toroidal transformer. This protection
is achieved in introducing in series of two resistors of 22 ohms. After a few
seconds these resistors are short-circuited by the relay, Closing of the latter
is controlled by the "Presence Power" voltage and above all by the unregu-
lated + 18 V.

A thermal breaker in series with the "ON-OFF" switch stops the power
supply in case of overheating of the instrument.
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INTERCONNECTIONS
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PILOTS
A) 80 MHz 10-7 standard pilot

To 10 MHz
steps modul

MASTER OSCILLATOR
10-7

atl

To time
—
base

From time
i
base

STANDARD
S

ADJUSTMENT - CONTROL

Equipment required :

- Multimeter,

- 20 MHz oscillescope,

- 1.5 GHz spectrum analyser,

Frequency standard source (10 MHz or submultiple} which can vary of .,
L 20 Hz,

Extender ribbon

1) Power supply comtrol
a) Verify on pin 11 of SN2 : + 5§ V
b} Verify on pin 3 of connector : +

+ 5%
7V ¢ 5%

2) Thermostat operating
After 5 minutes operating, verify the pilot consumption falls down of 400 mA
max to less 250 mA

3) 80 MHz output filter
Connect spectrum analyser to B0 MHz output. Adjust T4 and TS5 so as to
obtain maximal level : + 2 dBm/50 ohms = 2 dB
Check harmonic 2 : £ - 44 dB
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5)

4) 10 MHz outputs

Verify level on outputs loaded by 100 chms
- pins 4 and 3 of connector : 1 Vpp
- pins 8 and 9 of connector : ; 1 Vpp

Frequency calibration

(operating pilot, stabilised temperature)

Set up the external potentiometer at half-run

Put the standard frequency on an oscilloscope channel

Put one of the pilot 10 MHz outputs on the other oscilloscope channel
Adjust variable capacitor C24 to stop the procession

6) Oscillator start

Verily the oscillator starts on the both stop of calibration potentiomerter

7) Phase-locking limit

Check the phase-locking limit in (+) and (=) : 2» 10 Hz
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FILOT

B) 10-9 Pilot

To 10 MHz
steps module Fé&

From time [

base MASTER OSCILLATOR

———
o i 9
P'has? locking 10~ FL23
B0 MHz
A A39
1
To time IIF]SEI a @ Q5
base OMHz IUI b ‘ B0 MHz
623 B
Phase-locking
OPTION

ADJUSTMENT - CONTROL

Equipment required :
- Multimeter,
= Oscilloscope,
- Spectrum analyser.

1) 80 MHz filter adjustmem

a) Solder 390 ohms resistor in parallel with TO2 and set TO1 to maximum

b) Desolder resistor and connect in parallel with T01. Set T02 to maximum
c) Remove resistor and connect spectrum analyser to module output. Verify
that signal level is between + 2 and + 4 dBm

2) B0 MHz level

Verify that the 80 MHz level input to the "lock-on" circuit is - 5 dBm * 1
(use 30 dB probe)

3) 10 MHz level
Verify that the 10 MHz level input to the "lock-on" circuit is + 3 dBm + 1
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4) Sum/difference frequency centring :
a) Lock generator onto external reference
b} Display Lissajou figure showing phase relationship of 10 MHz reference
and 10 MHz pilot (rear panel output)
c) Adjust the 10-turn potentiometer to stabilise the image and measure the
voltage at the bypass adjacent the output connector (3 VZULY V)

d) Disconnect coaxial link from bypass and comnect to oscilloscope probe.
Adjust P1 to centre the difference f requency (5V)

e) Remove the coaxial link
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LOGIC BOARD

The logic board combines the four functions specific to the 7200A.

AUDIO FREQUENCY AMPLIFIER

The audio-frequency signal output from the interpolator is adjusted in
amplitude over 10 dBm by means of AD7533 DAC SN8 connected to LM318
amplifier SN16. The output current of amplifier SN15 is increased by transis-
tors Q1, Q2, Q11 and Q12 o drive the output attenuvator on 50 by steps of
20 dBm. An analog cell of 10 dB is inserted into the link between the two
amplifiers SN16 and SN15. Switching is performed by SN7 (4053 1/3).

CALIBRATION EPROM AND CMOS RAM

An address bus stored by 74C374 registers SN30 and SN31 supplies the
addresses to the EPROM containing the correction coefficients, and 1o the
save CMOS RAM memories. The data bus is stored upon writing by 74C374
register SN29, and amplified during reading by 74L5244 buffer SN28. A
circuit enabling programming of the EPROM is made up of three 74L526
NAND gates SN32, and by Q9 and Q10. The CMOS RAM is rescued by a
3.6 V Nicad accumulator when no external power is supplied to the equip-
ment. When external power is supplied, transistor Q6 ensures supply of power
to the RAM's, and charges the accumulator.

CALIBRATOR PEAK-TO-PEAK DETECTOR AND REMOTE CONTROL

A peak-to-peak amplitude detector ensures correct amplitude for the *
external modulating signal. This circuit drives tweo indicater lights located on
the front panel of the equipment in the Modulations module, enabling adjust-
ment of the signal applied to the extermal modulation inputs ; the circuit
also warns the instrument microprocessor if the input signal amplitude is not
calibrated in external modulation. The choice of AM or FM external modu-
lation input is made by 4053 1/3 switch SN7. A first LF356 follower
amplifier SN17 drives LM311 positive-peak and negative-peak double detrector
SN23 and SN24. The peak volitages detected are added by means of TLO072
1/2 SN22, which drives TLO72 1/2 inverser for amplification. Its output is
sent to the front panel to control the two spade-head LED's indicating the
direction necessary to calibrate the modulating signal, and to pins 12 and 13
of 74L5132 1/4 NAND gate SN14 to generate an interruption request to the
microprocessor.
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Sweeping remote control

The external pedal controls are limited in amplitude to + 5 V by D9 and
D19, and at ground by D10 and D11. Two 4.7 uF capacitors, C36 and C37,
filter the link with the pedal. These signals are applied to pins 9 and 10 of
74L5132 SN14 which triggers 452B 1/2 monostable SN13, causing an inter-
ruption request made by 4027 1/2 SN12.

SWEEPING

The Sweep module supplies, under microprocessor control, a gradient analog
voltage available on the equipment front panel. Amplitude of the digital
gradient is t 5 V. An adjustable volitage reference made up by 1458 1/2
SN13 drives AD7533 DAC SN11. This DAC delivers a voltage which is
incremented at each step ; the amplitude of the wvoltage range depends
directly upon the number of sweeping steps. It is associated with 1458 1/2
amplifier SN19, which drives a second AD7533 DAC SN10, which in turn
yields an inverse multiplying factor for the number of steps so as to always
have constant gradient peak-to-peak amplitude of £ 5 V. This DAC is asso-

ciated ro 1458 1/2 amplifier SN18, which drives 1458 1/2 output amplifier
SN18.
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Circuit breaker...oeesssmmees
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FM exterieur from socket Front Panel.......
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BOARD ADJUSTMENT

Equipment required

- 1 multimeter,

- 1 RMS milliwattmeter,

- 1 oscilloscope 75 MHz (with rear socket Z axis input),

- 1 7200 mainframe (charged battery) with Modulations board adjusted.

Nota : Take off the EFROM 2716 SN33,

1) Check of memory voltage

a) The power supply being disconnected, connect the multimeter on RS9
(330Q ), side transmitter of 6, read 3.6 V t 1%.

b) Check the consummation of the RAM with measuring the voltage at
terminals of R39 <33 mV, i. e.<100 wA.

¢) Connect the power supply and measure on R59, side transmitter of Q6,
abour 5 V.

2) Check of AF amplifier

a) Validate the AF generator at 1 kHz, output level + 20 dBm,

b) Connect the milliwattmeter charged on 500 and adjust P1 so as to obrain
2.24 V RMS.

c) Display + 10 dBm and adjust P2 so as to obtain 0.708 V RMS.

d) With displaying the followed levels, check to obtain :

+ 5 dBm 398 mV RMS & 5%
0 dBm 224 my¥ RMS £ 5%
- 10 dBm 70.8 mV RMS * 10%
- 20 dBm Z22.4 mV RMS & 10%
- 30 d8m 708 mV RMS t 10%
= 40 dBm 2.24 mV RMS t 10%
- 50 dBm 0.708 mV RMS * 10%
- 60 dBm 0.224 mV RMS * 10% .

3) Check of Detector - Calibrator

a) Validate the AM or FM socket in DC ext.

b) Inject it with the AF generator, a 1 kHz signal on the socket previously
selected.

c) Connect the multimeter in AC on PTI, adjust the AF generator so as to
read 1 V RMS. Check the level in PT2.

d) Connect the multimeter in DC and check PT4 + 1.41 V and PT3 - 1.41 V.

e) Connect the multimeter in D6 on PT6é and adjust P4 so as to obtain 0 V
(balancing of two lights of the front panel),

f) Change the input of modulation and commutate the display on the selected
input by FM (kHz) or AMX and check the balancing in PT6.
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b}
c)
d)

e)

f)

g

4) Check of sweeping

a) Validate the sweep function (ex : choose Start 10 MHz, Stop 100 MHz,

relaxed Mode , 100 steps and 2 ms by step). Adjust P5 to centre
the output voliage, sweeping about 0 V.

Check of sweeping remains centered with varying the step number.

Adjust P3 so as to obtain 5 V on the pin 7 of SN19.

Check with the oscilloscope on the rear socket repered by J~ L with 10 ms
by step and 10 steps, thar the output is :
-
= = temps par pas
X = nombre de pas
oV |
y * 100 ms

Check with the oscilloscope on the rear socket repered by MY in the
same configuration, that we obtain 10 pulses.

f

TR =-

Display a frequenc}r of Start 100 HIH.:. Stop 6 MHz, step number 35,
speed 2 ms by step, a marker at 300 MH:, 50 as to obtain :

ov

=W .=

The marker level is depending on the potentiometer position between the

two sockets .I'u'I'L and _U.L s

Check with the oscilloscope on the rear socket repered by _UJ_ ; the
appearance of a positive pulse corresponding to each marker : exemple of
the previous case.

5 v— - ==

1Y m—— L Trace sortie —I-I

ov Margueur s::-rtie—u—l—
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