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CHA PTER V  

M A IN T E N A N C E

G E N E R A L

Developments in e lec tro n ic  equipment technology have led to  the 
introduction of instrum ents o fferin g  higher perform ance and m ultip le  
functions. The in te rn a l design of such instrum ents is usually modular, 
being characterised by increased com plexity  w ith in  reduced dimensions, 
due to  the reduced number of components used.
These developments have also a ffe c te d  m aintenance, and there  may 
now be severe problems in troubleshooting such equipm ents, according 
to  the type and degree of sophistication.
It  is why is o ften  associated to  the instrum ent a system , designed to  
fa c ilita te  m aintenance by providing a fast diagnosis o f the subsystem 
which has fa iled .

7200 -  IN T E R N A L  S TR U C TU R E

The A D R E T  7200 V H F /U H F  signal generator is a modular instrument 
comprising boards which plug in to  a m other board and p lug-in  modules 
in light a lloy enclosures. This form  o f packaging is particu lary  used for 
HF c ircu its  to  m ain ta in  spectral p u rity  specifications in spite o f the 
high operating levels.
Modular in ternal s tructure  o ffe rs  a number of advantages some of 
which are relevant to  m aintenance :
-  the sub-assem bly swapping fa c ility  avoiding instrument down tim e ,
-  the c ircu it accessib ility  for the servicing,
-  the faster check o f running signals by the contro l points grouping. 
M aintenance is fu rth er s im plified  by the inclusion o f a s e lf- te s t system  
cor.tT©Med by the inbuilt microprocessor.
This system , enabled w h ile  troubled shooting, gives for each point 
tested w hether the signal is correct or not.
The s e lf- te s t results are  not su ffic ien t to  produce a d e fin ite  diagnosis 
of a subsystem m alfunction , but are  needed to  enable that part o f the 
instrum ent which has fa iled  to  be id en tified  and located.
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M O D U L A R  D ESIG N ...

VHF module

Power supply unif

Continuous FM

Timebase card

O FrequencrPtese  
comparator card (CPF)

Coon/e/ card

BeQ<stet£iid

\ i J  Microprocessor (CPU) card 

Modulation board

O '£££  card

Figure V - l  : In terna l layout

10 MHz and 80 MHz 
p>toi generator
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. ..F O R  E N H A N C E D  IN T E R C H A N G E A B IL IT Y

Mo?/*/ card

Figure V -2  : In terna l layout
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Fuse or orewt-bteaker

Output amplifier 
(with frequency doubter 
it option 003 included)

10 MHz steps

20-25 MHz module 
and Sweep board
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TROUBLESHOOTING PROCEDURE

The "M A IN T E N A N C E " chapter is broken down into two distinct parts, 
corresponding to  a logical process in the servicing operations.

The firs t part a llow  the fa u lty  component to be located. For this purpose, 
fa ilu re  flow charts related  to given troubles or specific  symptoms have been 
established. The use of the S e lf-T es t function is there  deta iled .
M oreover, block diagram s o f several functions, w ith  parts location makes 
possible to  achieve that goal w ith a m axim um  e ffic ie n c y .

The second part includes, for each sub-assembly :
As an exam ple, for the "Continuous F M  In te rp o la to r" , are  given :
-  a sub-assembly description w ith  block diagram  and a b rie f operating  

princip le  description,
-  the guide pin o f the connector,
-  a fa ilu re  synoptic,
-  a board check-adjust procedure.

A last part including for each sub-assembly :
-  a deta iled  e le c trica l w iring d iagram ,
-  a component lay-ou t d iagram ,
-  a nom enclature,
which can be found in the "drawing and nom enclatures" heading.

T R O U B L E  LO C A TIO N

F A IL U R E S  W ITH A U T O M A T IC  S IG N A L L IN G

Some of the troubles are signalled on the display block status by the
error light and then by the erro r code on 2 num erals.
The such constantly m onitored param eters are  :
-  the regulation voltage (leve l fa ilu re )
-  the FS oscillator locking
-  the perm anence of the output signal (reverse power p ro tec tio n ).

In program m ing mode, a trouble on one o f the above param eters , is signalled 
in sending a SRQ on the bus.
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SELF -  TE S T

Enabling the s e lf- te s t fa c ility  
verifies  the in ternal operation  of 
the generator by checking the  
level at 11 test points (see  
tab le  be low ), the locations of 
which are specified on the  
deta iled  block schem atic  o f the  
instrum ent.

Associated w ith  these 12 test 
points are  six ind icator lamps 
which show that the signal 
m onitored in test 0 8  is not 
locked on, which signal is fa u lty  
(F P  or FS) and the m icropro­
cessor operational status (te s t
10). The positions of these in d i­
ca to r lamps are  shown on 
Figure V -3 .

Jest No Function Care or module

00
2MHzor 2 MHz K  from 

VERNIER
Phase-frequency

comparators

OJ
FP/40 output (FP 

des>Qr>ates 300-670 MHz 
osoitato' output frequency

10 MHz steps

02 300 - 670 MHz output 10 MHz steps

03
VHF module regulation 

voltage 1 Interface

04 20 • 25 MHz output
Interconnects

card

OS
Output FS/40 (FS 

designates 320-650 MHz 
oscillator output frequency)

VHF module

06 400 MHz output 10 MHz steps

07 20/25 MHzsunVdffcrence 
frequency VHF module

08 Locking of 20 -25 MHz 
oscmtor to i  kHz

Counters ca'd

09 4 MHz SunVd'ftercnce 
frequency

Pnase-trequency
comparators

10 FS and FP. lock-on Frequencypnase
compactors

11
CitCuMyeaker open (from 

ser>esB7)
C*cu<t-t>rea*cr 

opton 002

®  Self-test enable lamp 

©w  CPU lamp 

®  T kHz tocfc-on ,'fesf 00)

o Ctock assent (microprocessor)

® / = s = r
FP FS (test 10)
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•  The CPU indicator lam p flashes whenever the microprocessor is activated, 
the scanning phase being triggered  by any operation of the fron t panel 
corn rols.
• The "clock absent" lamp comes on if  the clock signal from  the controlling  
unit is incorrect.
•  The "1 kHz lock-on" lam p comes on when the result of test 08 is negative
• The "F P -F S " lamps ind ica te  which signal is responsible fo r the negative 
result of test 10. Lam p "FS" comes on when it is the output signal of the 
320 /650  M H z oscillator. Both lamps come on when it is the output signal of 
the 300 /670  M H z oscillator.

S E L F -T E S T  E N A B L IN G  AUIOMAIIC ICST
The TEST/SELF TEST function  is automatic fo r  tests 03, 

08, IP and 11 in  which the generator perranently self-checks. When one 
o f those tests f a i l s ,  a continuous audible signal is  produced (buzzer) 
and the e rro r  code fo r  the defective po in t appears in the STATUS block 
d is p la y ® .

The ERROR ind ica to r in  b lo c k ©  l ig h ts  to show tha t the “ self-check* has 
detected a fa u l t  during the fo u r- te s t  phase.

MANUAL TEST

Test points that are not checked automatically are monitored manually in 
LOCAL or REMOTE rode, any fa u l t  being s ignalled by the l ig h t in g  of the 
"ERROR" Ind ica tor in STATUS b lo c k ® .

Flvit OHp-'iy of 3  : M it  1 . Pita thi
W * y  ttitix/mStr trtt , $>l U ,

2  K*yi"«K*«wnb»f 
i i of th« f »it tm

1 . Press the SPL key to  c a l l  up special functions. The ind icator above 
key l ig h ts  up.

2 . Selcct the TEST function by d isp laying the ninber of the f i r s t  tes t 
(BC) in the STATUS window ©  using the keyboard©. The "TEST" 
Ind ica tor 1n block ©  l ig h ts  to  show the significance o f the 
displayed number.

3 . Select the next tes t and repeat the check. The upper key 1n b lo c k ©  
increments the tes t code f r o r  Qt> to 11. The lower key decrements the 
tes t code.

INHIBITING THE T£ST FUNCTION
The function is  inh ib i ted  by pressing the “ SPL" and "C“ keys on the
keyboard©.
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TEST /  SELF-TEST ERROR CODES

STATUS (STATUS READ OUT)

The equipment performs func tion  SRI o f  the IEEE-488 standard by 
tra nsm itt ing  the signal SRQ (source request) on the BUS fo llow ing 
any attempt to exceed the input spec if ica t ions  or when a synchroni­
z ing loop becomes unbalanced.

The c o n tro l le r  can then request a status byte according to the seria l 
p o l l in g  procedure.
The byte format is  as fo llow s :
Setting b i t  6 ind ica tes an app lica t io n  f a u l t ,  o r  a functional fa u l t  that 
has caused a synchronizing loop to become unlocked. The e rro r  code 
fam ily  (0 to 9) is  ind icated in  b i ts  1-2-3-4.

D108
128

D101

Error family 

Always 0

Error : parameter out of 
sp e c if ica t ion  or incorrect 
operation or unlocking of 
a synchronizing loop ( f r e ­
quency or amplitude fa u l t )

Source request (SRQ)

Always 0

* On in te r ru p t  request ( r s v ) ,  the complete e r ro r  code can be obtained in 
programming the *ER" p re f ix  fo llowed by a BUS reading by the co n tro l le r .

EXAMPLES
w rt 700, HF2e9 
rds (700) 
w rt 700, "ER" 
red 700, A

RF frequency overtaking 
status * rsv ♦ e rro r + fam ily 2 
e r ro r  code request 
A B complete e r ro r  code



ae
T e s t  /  S e l f - t e s t

The generator is  f i t t e d  w ith  a TEST device which tests the functioning 
of the sub-assemblies and fa c i l i t a te s  maintenance operations by fa u l t  
lo c a l iz a t io n .
The device checks the main in te rna l signals which are l is te d  below and 
given two-figure numerical codes.

00 2 MHz reference input leve l o r  leve l o f  the 2 MHz 
from the vern ier.

4 4F output

01 FP/40 output leve l from the "10 MHz STEP” module.
02 "10 MHz STEP" module output leve l.
03 VHF module output le v e l.
04 "20 to 25 MHz OSCILLATOR" module output leve l.
05 FS/40 output leve l from the "VHF" module.
06 400 MHz output leve l ("10 MHz STEP" module)

This signal is  only validated when the output 
lower than 80 MHz.

frequency is

07 Level o f  the 20/25 MHz beat frequency (VHF module) between the 
300/670 and 320/650 MHz o s c i l la to rs .

08 Synchronizing the 20/25 MHz o s c i l la to r  a t  1 kHz.
09 Level o f  4 MHz beat frequency ("PHASE-FREQUENCY 

card)
COMPARATOR"

10 FS and FP synchronizing (COUNTERS card).
11
12

Contact Breaker. Overload ind ica t ion  and in h ib i t io n  o f output 
Instrument address

13 Check RAM memory from 6802
14 Check RAM memory from 2114 (CPU card)
15 Check RAM memory from 6514 (C.MOS) (Logic card)
16 Check BUS iso la t io n
17 Check Program (Check sum)
18
19 | Hot allocated

( * )  When there is  a large mismatch and no a ttenuation, the excess 
voltage produced by the SWR at the generator output is  s u f f ic ie n t  to 
operate the contact breaker. The fa u l t  is  indicated by l ig h t in g  the 
"ERROR" ind ica to r  in  b lo c k ® .

On a request o f address, the block E is  d isp laying :

mi n  n  
\ u T T

On a request o f checksum, the block E 1s d isp laying :
vsm

X X X checksum

V-7 bis
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TROUBLESHOOTING CHARTS

F R O N T  PANEL

|
Stand-by LE D  "O F F "

No ♦  12 V  Pilot or Power 
supply not inhibited

V-8
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S iand-by LE D  does not light 
"O F F "  when the instrum ent is 

switched on
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Wrong frequency 
and/or instable

Chec* the divider 
chain of the 
FP approach
- : : : ________________________

FP LED ^  
ON" on the 
CPF board

Incorrect 
20/25 MH2
frequency

Incorrect 
FP f r e ­
quency

l ig h t
fa i lu re

Strap FS on 
the CPF board 

Pemanent 
enable 

of the  fP

/  S t i l l  N  
wrong frequency 
\a n d /o r  i n s - /  

N s t j b l y '

r  frequen 
cy s t i l l  
incorrect

Chec k the "counter" 
board and the 
*•0/1 d iv ider of the 
"10 MHz steps"

Chec k CPF board

F R E Q U E N C Y  F A IL U R E

See fa i lu re  
chart of the 

20/25 MH: 
- a iu l la ia r

Strap FP on the CPF 
board;Pernanent 
enable of the 
approach loopCheck fine 

loc'k loop 
in  VHF

Check VHF 
(d iv ider 1.0/1)

counter board 
(beat b itD) then 

CPF board 
( r e c t i f i e r ,  beat, 

approach, 
CP2)

then i f  necessary 
in terface board 

(Transfert of the 
approach CPF 

voltage)
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Con sign ^ 
voltage 

of Reg 1 OK
See synoptic 
"frequency 
fa i lu re "

Feedback of an 
external signal or 
breaker trouble

Check analog board 
or anpli control 
or ribbon

Regulation 
voltage 2

'Ub or l o s r  
of level at 
VHF output t » u l t y

^ ^ v o l t a ^ N s .  
'ges Ok on te s t ' '  
points 2-1 and 6 
\  to 15 on 

\  VHF /

No or incorrect 
output level

Check analog board

Check attenuator or 
re c t i fy in g  c i r c u i t

Auto-test 
out of order

Output a np li f ie r

V
Check registers
interface
or link ing

VHF tiodule feu ity

LEVEL FAILURE

V - l l
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A M  M O D U L A T IO N
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F M -P M  M O D U L A T IO N

front
panel

display

S  fa u l t  \  
whatever 

the selected 
. source .

r  ope- '  
ra tion in 
external

/T rout Pan® 
controls of 
the analog 

board \  OK /

/  signal 
on post *9 ^  

of the Modulatio 
v  board S  
\  OK /

Opera­
t ion with 

1 kHz 
source 

\  Or >

Source trouble,see 
l ine  Base ribbon 

connection or 
Interpolator

NO
See front Panel and
nicroprocessor

See Mgdulatior 
board

See Sweep board 
O sc il la to r 20-25 

MHj and connexions

NO »ee Modulations
board" input
or front PANEL

. .  board"

lift See line base.
ribbon connec­
t ion  or f  ront
Panel board

Ho or incorrect 
fH-PH aodulation
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C O N T IN U O U S  F M  IN TE R P O LA TO R

The IN TE R P O LA TO R  subsystem provides frequency resolution down to 1 Hz 
or frequency modulation at frequencies down to  0 Hz (D C ). These two  
functions are  obtained by substituting a frequency of 2 M Hz ± A F  fo r the  
2 M H z reference frequency input to the P H A S E -FR E Q U E N C Y  CO M PARA TOR  
subsystem.
It provides AF signal generating too, by m ixing it  output frequency w ith  the 
2 M Hz of T IM E  BASE.

The frequency 2 M H z t  A F  is obtained by dividing by 5 in in tegrated  circuit 
SN'8 a frequency 10 M Hz t  3 obtained from  the 7/13 M Hz interpolation  
oscilla to r. According to  the selected DC FM  range, the  frequency output 
from  this oscilla tor is input d ire c tly  to  the  divide by 5 c ircu it (300 kHz 
range), or firs t m odified by one or tw o increm ent dividers (30  and 3 kHz 
ranges and V E R N IE R  range). The value of this frequency is also dependent 
on the  frequency synthesised by the generator, as indicated in the table  
below :

C a rrie r frequency In terpolation  frequency :

<  80 M Hz  
80 M H z/160  M Hz  

160 M H z/320  M Hz  
320 M H z/650  M Hz  
650 M H z/1 .3  G Hz

10 MHz ♦ 750 kHz : 
10 MHz ± 3 M Hz : 
10 M H z t  1.5 M Hz : 
10 M H z 1 750 kHz : 
10 M H z ±  375 kHz :

Each increm ent divider comprises a divide by 10 c ircu it (SN4 and SN6) 
fo llow ed by an active  lowpass f i l te r .  A TBA 673 m ixer receives the active  
f i l te r  output frequency and a frequency o f 9 M Hz from  the T IM E  BASE. The  
sum product is selected by a bandpass f i lte r  centred  on 10 MHz to provide a 
signal whose frequency increm ent relative to 10 M Hz is divided by 10.

The frequency generated by the in terpolation  oscillator is divided by 4 in 
in tegrated  c ircu it SN3 then input to  the MC 6840 frequency m eter of the  
CPU subsystem in order to display the 1 Hz, 10 Hz and 100 Hz steps o f the  
generator output frequency, when the vernier, the DC F M  or A F  generator 
frequency is used.
The frequency/voltage converter, downstream situated , is made o f an in te ­
grated  c ircu it SN9 which stabilizes the oscilla to r, by comparison w ith  a 
reference voltage and in teg ratio n  o f the result. This convertor' makes pro fit 
of a ch aracteris tic  of Cmos gates, the drawn power of which is proportionnal 
to  the transitions num ber, and th ere fo re  to the frequency. The to ta l deviation  
of the oscilla to r, i.e . t  3 M H z. is achieved in feeding a 1 0.5 mA on the pin
1 of the connector.
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IN TER PO LA TO R

T R O U B L E S H O O T IN G  C H A R TUse oscilloscope to test

Enable VERNIER and test 
presence of 10 MHz signal 

at co l lec to r of 05 
(see oscillogran 1)

See 7/13 MHz o sc i l la to r  
and signal shaping c ircu its

Signal at 2.5 MHz 1 A f 
at pin 9 of in te ­

grated c i r c u i t  SH3 
(see oscillogram 2)

See logic 
switch and 

decoder SN1, SN2

9 MHz signal at test 
points PT06 and P112 

( le v e l^ W 0  nVcc) See separators 
or li»e 

base board

fM = nodulation and 
300 kHz range, 

signal at 2 MHz 2 A f  
at PT16 

(see oscillogram 3)

See logic 
switches and 

dividers 
(SN8-SN7-SN5)

See d iv ider SN4, 
adder « i*e r ,  s ignal- 

shaping c i r c u i t , f i l t e r
Select 30 kHz range on 

fron t  panel 
and ve r ify  

2 MHz 2 A f  at PI16

Select 3 kHz range 
and test 

PI16 again

See d iv ider SN6 
and adder 

a i ie r



IN TE R P O LA TO R a d r e b  e f l E n t r r a n l q u i i .

A D JUSTM ENTS  

B O A R D  R EPA IR ED

Equipment required :

-  oscilloscope,
-  DC voltage source,
-  20 M Hz frequency m eter,
-  m u ltim eter.

1. 7 -  13 M H z oscilla tor

a ) Set frequency 100 M Hz and disable frequency V E R N IE R  control
b) Select function FM  ■ and 3 kHz range
c ) Connect frequency m eter to  PT1 and DC vo ltm eter to pin 6 of SN12
d ) Apply to F M -0 M  input DC voltage to  produce 0 .000  V  reading on 

vo ltm eter. Adjust P I to  obtain reading 10 M Hz i  1 kHz on frequency  
m eter

e ) Apply DC voltage to  obtain -  5 V  reading on vo ltm eter. Adjust P2 to 
obtain 13 M H z ± 1 kHz reading on frequency m eter

f )  Reverse po larity  o f input voltage to obtain ♦ 5 V  reading on vo ltm eter. 
V e r ify  that frequency m eter indicates 7 M H z + 20 kHz

g) Connect vo ltm eter to  PT2 and adjust T1 to obtain reading o f 3 V
h) Repeat (e )  to  obtain frequency m eter reading of 13 M H z and verify  

that level at PT2 is ^  9 .8 V . Adjust T1 to obtain a level o f 9.8 V
i)  Connect oscilloscope to PT1 and verify  that the level at 13 M Hz is

<  1.4 Vpp
k ) Repeat ( f )  to  obta in  frequency m eter reading of 7 M Hz and verify  that 

the level at PT2 is ^ 2 . 2  V

2. Tim ebase 9  M H z output

a ) Connect oscilla tor probe to  PT6 and adjust T 4  to obtain maximum level 
( >  340 m Vpp)

b) Connect probe to PT12 and adjust T5  to  obtain maximum level
< ^  340 m Vpp)

For the ca lib ra tio n , see chapter V , paragraph 9.



a d r e t TIME BASE

T IM E  BASE 

A F  G E N E R A TO R

The sub-assem bly receives the 10 M H z. frequency o f the 10 -9  p ilo t, or that 
of the 80 M H z. 10_? p ilo t, divided by 8.
This frequency is sent on the one hand to the rear output, and to  the mixing 
an division c ircu its  on the o ther hand. These c ircu its  deliver :
-  the  2 M H z. frequency to  the "T im e  base",
-  a 4 M H z. frequency to the CPF and CPU boards,
-  a 9 M H z. frequency supplied by the "Exclusive O R " m ixer M7 to the 

in te rp o la to r,
-  a 1 M H z. frequency, T T L  signal to  the "Counters" board and to the 

R a te -V e rn ie r  option.
The sub-assem bly also includes the phase locking c ircu it of the in ternal 10~? 
or 1 0 -9  p ilo t, on a high s ta b ility  externa l re ference. This la tte r  can be a 
10 M H z. frequency, or any su b -m u ltip le  down to  1 M Hz.
The in terna l c ircu it includes in fac t acom b frequency generator shaping the 
frequency w ith  the help of the pass-band f i l te r  F L 26. Both divider by 2 
outputs, D15 and D16 receiving the in terna l and external 10 M H z. are  
com pared in the CPF CP8, which controls the p ilo t. Both head to  ta il L E D 's , 
which displays the re la tive  phase on the rear panel are  connected in series in 
the feedback loop of the locking a m p lifie r.
The output o f the SN04 sw itch is used as a frequency reference fo r the 
3 2 -5 8  M H z. oscilla tor o f the CPF board.
On vern ier, or DC F M , the 2 M H z. t  L o f the in terpo lato r board is subtituted  
to  the 2 M H z. frequency delivered by the tim e  base.
The in terna l 1 kH z. modulation signal is shaped by the A m p li/f ilte r  FL29.
A t least, this board elaborates the A F  signal, which is obtained by mixing 
both 2 M H z. and 2 M H z. ± A ,  then filte re d  and am plified .
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a d r e t  : r c r :g u a t TIME BASK

C O N N EC TO R  P IN -O U T

In terna l A F  -  low frequency modulating signal to
Modulations board......................................................................................  1
A F  output to  rear panel.......................................................................  2
Earthed coaxial socket...........................................................................  3
1 kHz output to  rear panel.................................................................  4
1 kHz -  low frequency modulating signal to 
Modulations board...................................................................................... 5
1 kHz T T L -c o m p a tib le  to counters................................................ 8
AF V ern ier control voltage from register board................... ....12
2 M Hz i  A f from  in te rp o la to r............................................................13
2 M Hz or 2 M Hz ♦ A f to  phase-frequency com parators.. 15
In ternal p ilo t lock-o n .............................................................................. ...17
Rear panel L E D  p ilot lock-on ind icator...................................... ...19
E xternal lock-on frequency from  rear panel............................. ..20
9  M Hz output to  in te rp o la to r............................................................. ..34 35
4 MHz output to  phase-frequency com parators and CPU.. 36 37
10 MHz reference frequency from  internal p ilo t................... ...38 39
10 MHz reference output to  rear panel...................................... ... 40 41
♦  12 V ............................................................................................................. ... 44
+ 5 V ............................................................................................................. ... 45 46
-  12 V ............................................................................................................. ... 47

6  9 14 
16 18 21 
22 23 25 
to  30

Pins not listed not connected............................................................... N C

Jb (v ia m other board).



TIME BASE a d r e t

A D JU STM EN TS -  B O A R D  R EPA IR ED

Required equipment

-  Board extender,
-  75 M H z. oscilloscope,
-  20 M H z. w obulator,
-  20 000 d ig its  D V M .

1) 10 M H z. R eference (re a r  panel)
Connect the oscilloscope to the rear BNC plug then adjust T14  so as to  
obtain the maximum output level (U  = 1,4 Vpp ± 0 ,3 )

2 ) 10 M llz . Shaper
Connect the oscilloscope probe across PT6 and adjust T12  so as to  obtain the  
m axim um  level (U  ■ 500 m Vpp ± 75)
M ake sure that the level on the co llec to r o f Q14 is equal or more than
4 Vpp

2V /d iv  
0.1 yus/div

3 ) 4  M H z. R eference
Connect the oscilloscope probe across R36 o f the connector and its ground at 
the  pin 37. Adjust T i l  so as to obtain a m axim um  reading (U  = 350mVpp  
±  50)

4 ) 9  M H z. R eference
Connect the oscilloscope probe across 34 and 35 (ground) o f ' t h e  connector. 
Adjust T 9  and T 1 0  so as to  obtain a maximum reading (U  = 200 mVpp ± 20) 
M ake sure that the frequency is 9 M Hz
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a d r e t  EfcacftTTartbgu®, T IM E  BASE

9 MHz 
2V /d iv  
0.1 ^is/div

9 M Hz output 
O .lV /d iv  
0.1 div

5 ) 1 kH z sinusoidal signal
Connect the vo ltm eter betw een the  pin 5 of the connector and the ground 
Adjust P3 so as to read 3 .535V
M ake sure that the voltage on the pin 4 is 5 V  i  50 m V)

6 ) Shaper 12V -  4  M Hz
Connect the oscilloscope probe to the co llec to r of Q8 
Check the am plitude of the signal "0" : 0 .4 V  ; "1" : 11V.

7 ) 1 kH z. T T L
Connect the oscilloscope probe to PT9 : square signal am plitude :
5 Vpp ± 0.5

8 ) Sw itch 2 M H z. or 2 M H z.
Connect the oscilloscope probe to 15 o f the connector. Switch the V e r -  
n ie r /A F  sw itch to V ern ie r. Read a 2 M H z. frequency on the scope. Remove 
the in terp o lato r board connection verify  that the signal vanishes. Vern ier 
sw itch set on "0 " , a 2 M H z. signal should come back. Switch set on AF : no 
m odification  should occur

9 ) 2 M H zl f i l te r
Connect the oscilloscope probe to PT3. Adjust T 4 -T 5 -T 6  so as to  obtain a 
m axim um  reading betw een 0 .7  and 1 V  according to P2 setting
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TIME BASE a d r e t  iBi cfcnia nfcpnB ,

10)

11) O utput am p lifie r
Connect the probe to  the pin "1 "  o f the connector, w ith  a level slightly  
d iffe re n t from  10 Vpp. Adjust T3  so as the level remain constant w hithin the 
range and up to  350 kHz

2V /d iv
lOOkHz/div

12) C ancellation  o f the residual DC voltage
Disconnect the wobulator source, connect a DC D V M  to the pin "1" o f the 
connector. Adjust PI so as to  obta in  the minimum voltage, 0V  ± 2 m V. Same 
adjustm ent to  be carrie d -o u t on the pin "2" of the connector

13) Output level adjust
a ) Display a 1000 Hz. A F . Adjust P2 so as to  read 3.535 V  on the pin 1 of 

the connector
b ) Make sure that 5 V  ± 50 m V . can be obtained a t the pin "2"

M ix er, sym m etrica l a m p lif ie r  and output f i l te r
C enter the  frequency of the wobulator on 12.5 M Hz. w ith  a peak F  of
2.5 M H z. By means o f a coaxial cable loaded by 50 ohms, feed the signal 
across R 76 on the in terp o lato r board ; level 0 dBm. Connect the oscilloscope 
probe at PT1. Adjust T 1 -T 2 -T 3  (See oscilloscope patterns). The to ta l real 
dispersion on the oscilloscope is 1 M Hz.

Signal at PT1
0 .5 V /d iv  
100k Hz/di v
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a d re t: TIME BASE

14) 10 M H z. F il le r
Connect the w obulator, output level -  10 dBm. centered on 10 MHz. to the 
BNC socket labelled "Phase lock". Connect the probe o f the oscilloscope to 
PT5. Adjust TV and T 8  so as to cen ter the f i l te r  on the 10 M Hz. m arker. 
Passband at 3 dBm : around 250 kHz. Output level *  0.7 Vpp. t  0 .15 . Check 
the sub-harm onics o f the f i l te r  up to 1 M Hz.

15) E xtern a l 10 M H z. shaper
On the w obulator, display 10 M H z. CW. Connect the probe of the oscilloscope 
to  the co llec to r o f Q l l .  A scertain  that the Peak to  peak am plitude is equal 
or m ore than 4.5 V . Display 1 M Hz. The signal am plitude must remain the 
same.

Signal a t PT5 
0 .5V /d iv  
0.1 s/div

16) Phase locking voltage o f the p ilot
V e r ify , in feeding a 10 M H z. frequency ± 15 Hz. that the am plitude o f the 
beat frequency is more than 11 Vpp



a d r e t  rtwfrTIDrthgiJB PFC

P H A S E -F R E Q U E N C Y  C O M PA R A TO R S

The CPF subsystem comprises part o f the phase-lock loop generating the  
output frequency 500 Hz steps, the phase-frequency com parators, and the  
alarm  and disable c ircu its  associated w ith  the  300 /670  M H z and 320/650 M H z  
oscillators.

The 500 Hz steps are generated by means o f an oscilla tor covering the range 
from  32 to  42 or from  58 to  48 M H z, according to whether the 20/25  M H z  
signal is carrying the d irec t or inverted form  of the  1 kHz steps (re la tive  to  
the output frequency). The output signal from  this oscillator is input to the  
counter subsystem w here it  is divided by 32 000 to 58 000 and compared  
w ith  a 1 kHz reference frequency from  the tim ebase. It  is also successively 
divided by 2 (in teg ra ted  c ircu it S N l)  and mixed w ith  the  20 -25  M H z signal 
from  the 20/25  M H z oscilla tor module. The d iffe ren ce  frequency is selected  
by a bandpass f i lte r  which thus outputs a frequency of 4 M Hz. This is divided 
by 8 in in teg rated  c irc u it SN'3 and com pared w ith  a reference frequency  
obtained by dividing the 2 M H z or 2 M H z ± A f output from  the timebase by 
4 in in teg rated  c ircu it SN6. The comparison of these tw o  frequencies is the  
basis fo r locking the 32/42  M H z or 58 /48  M H z oscillator, range switching  
being provided by the  p ara lle l connection o f inductor T 2  and capacitor C l l  
( !2 p F )  across its tuned c irc u it. The phase-frequency com parator providing 
this phase locking action  assures also a modulation phase in DC of the output 
signal.

The 2 0 -25  M H z output from  the 20/25  M Hz oscillator module is divided by 80 
in in teg ra ted  c ircu its  SN8 and SN9 to provide a reference input to the  
phase-frequency com parator of the 320 /650  M H z oscillator. This receives 
from  the  counter subsystem the d iffe ren ce  frequency FS -FP  divided by 80, 
where FS is the output frequency o f the 320 /650  M Hz oscillator and FP is 
th a t of the 300 /670  M H z osc illa to r. T o  com pensate fo r the phase inversion 
which occurs on the change in sign of the FS -FP  d iffe rence  frequency  
in teg rated  c ircu it SN10 switches over the tw o signals input to  this compa­
ra to r, under the control o f bit "S" fro m  the registers subsystem.

Control bit "S" also changes the range o f the 32/42 M Hz or 58 /48  M H z  
oscilla tor and switches over the  input signals to the phase-frequency compa­
ra to r of this osc illa to r, through in teg rated  c ircu it SN7.

A th ird  phase-frequency com parator locks on the 300/670 M H z oscillator by 
means of a 250 kHz signal from  the  counters subsystem and a 250 kHz  
reference frequency obtained by dividing the 4 M H z output from  the tim ebase  
by 16 in in teg rated  c ircu it S N l7.

The phase-frequency com parators o f the 320/650 and 300/670 M H z oscillators  
operate  only when the phase d iffe re n ce  between the  compared signal and the  
reference signal exceeds 180°, as detected  by the gates of in tegrated  c ircu it 
SN19 which then trig g er the monostables o f in tegrated  c ircu it SN16. Under 
steady s ta te  operating conditions these tw o phase-frequency com parators are  
inactive, the 320 /650  and 300 /670  M H z oscillators being locked on by sam ­
pling type phase com parators in the  V H F  and 10 M Hz steps modules, 
respectively.
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a d r e t  ■flaw frr'mn î.nra PFC

C O N N E C TO R  P IN -O U T

Phase m odulation (0 M  = from  analogue front panel).........  1
Test : 4 M H z level to  registers board.........................................  2
Test : 2 M H z or 2 M H z ± A f  level to registers board... 3 
Fine tune signal from  2 0 -25  M Hz module (lo ck-o n
vo ltag e).................................................................................................................6
2 M H z or 2 M H z ± A f  from  tim ebase...................................... ......15
Fined tune signal F P * to 10 M H z step module........................... 24
F ine tune voltage FS* to in te rfa c e  module............................. ..... 31
F ine loop disable and fine  tune FP enable
to  10 M H z step module....................................................................... ......32
F ine loop disable and fin e  tune FS enable to
registers and in te rfa c e  boards............................................................... 33
P olarity  b it 1 .................................................................... 34
Change of p o la rity  b i t j  ............................................................. ..... 35
4 M H z from  tim ebase................................................................................. 36 37
250 kH z from  counters board.......................................................... ...... 38
F S -F P /8 0  from  counters board......................................................... .....40
P olarity  of F S -F P /8 0  from  counters board............................... ......41
♦  18 V ............................................................................................................ ..... 42
♦  12 V ............................................................................................................ ......44
♦ 5 V ............................................................................................................ ......45 46
-  12 V ............................................................................................................ ......47

i r 16 21
*    \  22 23

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

•FS  : 320 -  650 M H z (V H F  module)
•FP  : 300 -  670 M H z (1 0  M H z step module)
(1 )  20 -  25 -  32 -  58 M Hz oscillators and relative  
positions of FS and FP

B O A R D  TESTS

Preparation

Unplug the coaxial connections a t the lefthand side of the counters board 
and the  righthand side o f the 20 -25  M Hz module.
W ithdraw  board 3 using extractors .
Insert board in to  rig id  extender (use coaxial extension cables for the 

in term odule  connections).
Insert new board i f  replacing-subsystem  (set up again coaxial connections).



PFC
a d r e t

TR O U B L E S H O O TIN G  C H A R T

NO

Presence of signal 
at outputs of SN1 
(see oscillogram)

See o sc i l la to r  
and separators

Presence of signal 
at pin 11 of SN3 
(see osc il log ra*)

NO

See d iv ider, 
f i l t e r ,  nixer

NO

See d iv iders , 
separators

20 -  25 KHz signal 
divided correc tly  at 

pin 11 of SN9

2 KHz or 2 KHz 2 Af 
divided by 4 at 
pin 12 of SN6

Difference frequency of 
outputs of 320 -  650 

and 300 -  670 MHz 
o sc i l la to rs  of VHf andNO

Presence of 250 kHz 
signal at pin 12 

of SN17 NO

I
iu nwz step modules

VES
------ 1

.  * f e S 8 H H B m m

See s ignal- 
shaping 

c i r c u i t  SN15 1 - 1 1 1
See signal- 

shaping c i r c u i t ,  
d iv ider



a d r e t  ĝ iAjgibi-iriirjfcqfuro PFC

A D JUSTM ENTS  

B O A R D  R EPA IR ED

Equipment required :
-  75 M Hz oscilloscope,
-  frequency m ete r,
-  m u ltim e te r,
-  w obbulator,
-  Subclic Tee  connector.

1) 20  -  25 M H z input c ircu it
a ) Apply to "2 0 -2 5  M H z" Subclic input connector a signal swept from  

20 -  25 M H z at 60 Hz and 0  dBm level
b) S h o rt-c ircu it the  common point o f R 2/Q 1 e m m itte r to  the transistor 

case
c ) Connect the  oscilloscope to  PT08 and adjust T 6  to  cen tre  the reso­

nance peak on 22.5 M H z, at level 0 .7  Vpp t  80 mV
d) Remove the s h o rt-c irc u it

2 ) 29 .6  -  60 .4  M H z o scilla to r
a ) Connect Tee  connector to  29.6  -  60.4 M H z Subclic output to  enable 

coaxial connection to  counters board and f itt in g  o f BNC adaptator
b ) Connect the BNC adaptator to the frequency m eter to  which the  

generator is locked on
c ) Set 354.990 MHz on the  generator and verify  that the frequency m eter 

reads 41.980 M Hz
d ) Connect the  m u ltim e te r to  PT1 and adjust T l  to  obtain a level of

11.5 V
e ) Set 355 M H z (frequency  m eter reading 58 M H z). Adjust T2 to  obtain a 

level o f 11 V  at PT1
f )  Set 350 M Hz (frequency  m eter reading 32 M H z). V e r ify  that the level 

at PT1 is 3.5 V  ± 0 .25  V
g ) Set 349.990 M Hz (frequency m eter reading 48.020 M H z). The level at 

PT1 should be 3.5 V  i  0 .25 V

3 ) Continuous F M  a t 300 kH z
a ) Connect the  oscilloscope to  PT5 and PT6. Adjust PI to  obtain the same 

peak am plitude on both channels
b) Set 100 M H z and enable FM  modulation (D C  coupling). Select the  

300 kHz range and ro ta te  the modulation depth potentiom eter fu lly
clockwise

c ) Apply input voltage o f 4.24 V  to  FM  input and check that the  
frequency indicated increases by 300 khz

d ) Sweep across the 100 -  102.5 M Hz band and check that the peak 
am plitude variation  is not m ore than 0 .2  s. Reverse the input po larity  
and repeat the above test from  102.5 to  100 M Hz.

4 ) Continuous 0 M
a) Set 350 M Hz and select phase modulation (0 M )
b) Check voltage at connector pin 1 is 1.06 V
c ) Connect the  oscilloscope to  PT5 and PT6
-d) Sweep ih e  3 50  -  355 MHz -band in st^ps o f  10 kHz and  adjust P2 to 

obtain a mean peak am plitude o f 0.24 s
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PFC a d r e t

4 ) Continuous 0M
a) Set 350 M Hz and select phase modulation (0 M )
b) Check voltage at connector pin 1 is 1.06 V
c ) Connect the oscilloscope to PT5 and PT6
d) Sweep the 350 -  355 M H z band in steps of 10 

obtain a mean peak am plitude of 0.24 s
kHz and adjust P2 to

4 MHz reference  
board output 
lOOns/div 
lOOmV/div

32 -  58 M Hz output
lOns/div
0 .2 V /d iv
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a d r e t  tE ta ±r« in fiq p K '_____________________ COUNTERS

C O U N TH R S

This subsystem comprises the 32 000 to  58 000 counter and the phase- 
frequency com parator of the phase-lock loop used to generate the 500 Hz 
steps, the 30 to  67 counter of the loop used to  generate the 10 M H z steps 
and the c ircu its  form ing the F S -F P /8 0  d iffe ren ce  signal and determ ining its  
polarity .

The 32 000 to  58 000 program m able counter receives the signal generated by 
the 32/42  or 58 /48  M H z oscilla tor from  the phase-frequency com parator 
subsystem. It  outputs a signal at 1 kHz which is input to a phase-frequency  
com parator also receiving the 1 kHz reference from  the  tim ebase. It  outputs 
a DC voltage contro lling  the 20/25  M H z oscilla to r. This program m able counter 
comprises a divider by 10 or 11 (in teg ra ted  c ircu it S N l)  follow ed by a 
divider by 2 or 4 (in te g ra te d  c ircu it SN2) and a divider by 1600 (in tegra ted  
c ircu its  SN5 and S N 6). 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 M H z steps. These tw o dividers are con­
tro lle d  by binary adders SN7 to  SN10, according to  paralle l BCD signals 
received from  registers S N l l ,  S N l2 and S N l8 which dem ultip lex bytes from  
the CPU subsystem received on lines DO to  D7.

The program m able 30 to 67 counter receives from  the 10 M Hz step module 
the  output frequency of the 300 /670  M H z oscilla tor divided by 40 and inputs 
to  the phase-frequency com parator subsystem a signal at 250 kHz controlling  
th is  osc illa to r. The counter comprises a divider by 3 to  7 (in teg ra ted  c ircu it 
S N l6 )fo llo w e d  by a divider by 10 (in teg ra ted  c ircu it SN 20), the counters 
being program m ed by b inary adders SN17 and SN21 according to  paralle l BCD 
signals from  register SN18.

The F S -F P /8 0  reference frequency is generated by an exclusive-O R m ixer 
comprising th ree  N A N D  gates of in teg rated  c ircu it SN25 followed by 500 kHz 
lowpass f i l te r .  The m ixer receives signals at frequencies FP /80  and FS /80  
obtained by dividing by 2 in respective J-K  bistables of in tegrated  c ircu it 
SN22 the frequencies F P /40  and FS /40  from  the 10 MHz step and V H F  
modules, respectively.

The p o la rity  of the  d iffe re n ce  frequency is sensed by two J -K  bistables of 
in teg rated  c ircu it SN23 operating as a phase-frequency com parator and by 
the N A N D  gates of in teg rated  c ircu it SN24. The resulting output bit "D "  is 
at "0" to  s ign ify  FS FP or "1" to  s ignify FP FS. This bit is sent to the  
phase-frequency com parator subsystem w ith  the d iffe rence  frequency  
F S -F P /80 .
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COUNTERS a d r e t

BLOCK D IA G R A M

32 - 42. 58 - 48 MHz from 
p^ase-frequency comparator



a d re t: COUNTERS

C O N N E C TO R  P IN -O U T

Test : 1 kHz lock-on  to registers board..............................
8 0 /1 00  Hz oscilla tor lock-on  to  20 -  25 M Hz module.
1 kHz O J  reference from  tim ebase..........................................

DO..........

In terna l data bus 
CPU board I /O  s f

1 M H z f lJ (E )  from  CPU board.

D l.
D2.
D3.
D4.
D5.
D6.
D7.

In terna l address bus 
Inputs from  CPU board"

AO.
A l.
A2.
A3.
A4.

250 kH z to  phase-frequency com parators.
F S -F P /8 0  d iffe ren ce  frequency to  phase-frequency
com parators......................................................................................
F S -F P /8 0  p o la rity  to  phase-frequency com parators.
♦ 12 V  ..............................................................................................
♦ 5 V  .............................................................................................
-  12 V  .............................................................................................

Pins not listed not connected.

4
6
8

13
14
15
16
17
18
19
20 
24 
26
27
28
29
30 
38

40
41
44
45 46 
47
9 21 22 
23 25 
34 39
NC

V-35



COUNTERS a d r e t

B O A R D  TESTS

F ittin g  board to  extender and replacing board :

-  Disconnect the lefthand coaxia l connection to board 3 (phase-frequency  
com parators)

-  Remove the connections from  the re lay  board behind the pilot 
frequency module, to  release the coaxial connections attached to the 
counters board

-  Pull board 5 ha lfw ay o u t, to  avoid damaging capacitor C17 on w ith ­
drawing the counters board

-  W ithdraw board 4 using extrac to rs  and insert in to  rigid extender

-  I f  replacing the subsystem, insert the new board
-  and

•  replace board 5
•  replace le fthand  coaxial connection on board 3
•  replace coaxial connections on relay board

nmrn wit—
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Signal at between 
32 and 58 MHz 

on pin 16 of SN1 
(see oscillogram 1)

fP/tO signal 
at pin 12 of SN22 

(see oscillogram 3)

fS/40 signal 
at pin 9 of SN22 

(sec oscillogran *•)

250 kHz signal 
at pin 12 of SN20 

(see oscillogram 5)

TR O U B LES H O O TIN G  C H A R T

1.1 V

*  r Y  -  -

32 000 to 6*. 000
counter output signal ____ ►

at pin 3 of SNH
(see oscillogram 2)

* i.6  V

3.5 V

3.5 V

See input signal- 
shaping c i rc u i t

See 32 000- 
W  000 

counter

See input signal- 
shaping c i rc u i t  

or d iv ider (SN22)

See input signal- 
shaping c i rc u i t  

or d iv ider (SN22)

See 30 -  60 
counter



COUNTERS a d r e t  -icinnnbgucB e

32 000 -  64 000 C O U N TE R

This counter divides the output frequency of the 32/58 MHz oscillator on the 
CPF board by 32 000 to  58 000 to input a signal a t 1 kH z to  com parator 
CP4 which phase-locks the 8 0 -1 0 0  M H z oscillator (2 0 -2 5  M Hz following  
division by 4 ).
The counter comprises an input divider S N l, tw o in term ed iate  dividers SN2 
and SN5 and an output divider SN6.
The dividing ra tio  is contro lled  by N A N D  c ircu its  SN'3 and SN4 and adders 
SN10, SN09, SN08 and SN07 which receive p ara lle l BCD signals from  registers 
S N l l  and S N l2 which dem ultip lex bytes received from  the CPU subsystem 
over lines DO to D7.

The minimum ratio  (32  000 ) is provided by the follow ing d irect-connected  
configuration  :
-  S N l divides by 10 when at least one input PE is at "1"
-  SN2 divides by 2 when input " K "  (p in  3) is a t "0"
-  SN5 divides bv 16,
-  SN'6 divides by 100 (1 0 x1 0 ).

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 m ultip le  of 10 M Hz in the  range 320 -  650 M Hz.

O peration  of the counter m ay be tested using the data set out below. The 
principal divider signals are  m arked A to  E on the e lectron ic  c ircu it diagram. 
A : ECL input signal 

DC level ~  3.7 V  
R F level c= 1 Vpeak  

B : Squarewave signal, T T L  level 
C : Squarewave signal, T T L  level
D : T T L -c o m p a tib le  pulse signal w ith  0.25 cyc lic  ra tio  ( lo w ), increased to 

C M O S -com patib le  level by load resistor R l l  
E : C M O S -com patib le  pulse signal w ith  0 .20  cyc lic  ra tio  (h igh).

S ETTIN G  T H E  D IV IS IO N  R A T IO

a ) E n try  o f units digits

The input divider S N l divides by 11 when both inputs PE (signals J and H ) 
are  at logic "0" .

Signal J at the output of SN3 is the output o f an N A N D  gate receiving the 
output of SN2 (dividing by 2 or 4 ) and the output o f SN5 (dividing by 16) 
and the " D "  output of a counter dividing by 10 (1 /2  SN6).
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a d r e t  E iE c trx n ta p E * CO UNTERS

The cyc lic  ra tio  o f negative pulse J is thus 2 0 /x  where "x" represents the 
division ra tio  variation of the output divider form ed by SN2, SN5 and SN6.

Signal I is the c arry  output from  adder SN10. When the input c arry  is "1" 
(pin 9 ) this is a negative-going pulse w ith  a cyclic  ra tio  of N /1 0 . The ratio  
is (N  + l ) / 1 0  when the input c arry  is "0 " . N represents the units applied to  
the inputs o f SN10.

The input carry  corresponds to the h a lf-u n it P A N D edw ith  signal K , the 
cyc lic  ra tio  o f which is 50%.

The main cyc lic  ra tio  is thus (N  + P /2 )/1 0 .

When I is A N D ed w ith  signal J in S N l the cyclic  ra tio  becomes
2 (N  ♦ P /2 ) /x  :
-  the division ra tio  is 10 when I ♦ J = 1 

fo r exam ple : x -  2 (N  + P /2tim es)
-  the division ra tio  is 11 when I ♦  J = 0 

fo r exam ple : 2 (N  + P /2 tim es)
The actual cyc lic  ra tio  is :

10 [x  -  2 (N  ♦ P /2 )]  + 1 l [2 (N  ♦  P /2 )]

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

b ) E ntry  o f tens, hundreds and thousands digits

In te rm ed ia te  stage SN'2 divides by 4 when its  input "K "  (p in  3) is at logic 
"1 " , in o ther words when signal H from  the adder c ircu its  is low. Signal H 
corresponding to the output carry  of SN7 has a cyclic  ra tio  M /1 60 0 , the  
division ra tio  o f SN2 being 4 fo r M pulses and 2 for the other 1600-M  
pulses.

The division ra tio  of the output divider (S N 2, SN5, SN 6) is thus :

x ■ 4M  ♦ 2( 1 6 0 0 -M ) -  3200 ♦ 2M

The value of x thus determ ined is introduced in to  expression ( l )  to  obtain  
the overall division ra tio  :

T  -  10(3200 + 2 M ) ♦ 2N ♦ P 
T  -  32000 ♦ 2( 10M ♦ N ♦ P /2 )

N o te  that the overall division ra tio  may vary betw een 32000 and 63999, 
whereas only the ranges 32000 to 41999 and 48001 to 58000 are used.
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REG ISTERS

C O N N E C TO R  P IN -O U T

Regul. loop test signal from  in te rfa ce

<i>{5

V H F  test 
module......
est : 4 M Hz d iffe re n ce  frequency level......................

Test : 2 M Hz or 2 MHz ± A  f level...............................
Test : 1 kHz lock-o n  signal from  counters board.. 
Option 02 (c irc u it-b re a k e r) "o p en -c ircu it"
signalling b it..................................................................................
IRQ  : In terrupt request to  CPU board...........................
RESET : Reset from  CPU board........................................

B.
A.F M range to  in terpo lator module. 

V ern ie r control signal to tim ebase.. { '

IN T E R N A L  D A TA  BUS 
CPU Inputs-Outputs

1 M H z n j ( E )  from  CPU board.

DO.
D l .
D2.
D3.
D4.
D5.
D6.
D7.

AO. 
A l.  
A2. 
A3. 
A4.

Fine loop disable and fine tune FS enable from  
phase-frequency com parators.............................................

IN T E R N A L  ADDRESS BUS 
Inputs from  CPU board

/ - ^ P o la r i t y  bit
Change o f p o la rity  b it. 
A l pulse m odulation... 
♦ 5 V ................................

Pins not listed not connected {

1
2
3
4

5
6 
7

10
11
12
13
14
15
16
17
18
19
20 
24 
26
27
28
29
30

35
36
37
40 41 
45 46 
21 22
23 25

(1 )  Signals from  CPF board
(2 )  2 0 -2 5 ,3 2 -5 8  M H z oscillators and re la tive  positions of FS 
and FP to CPF
FS : 320 -  650 M H z (V H F  module)
FP : 300 -  670 M H z (1 0  M Hz step module)
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IN T E R F A C E  B O A R D  C O N N EC TO R  P IN -O U T

A ttenuator paa 
con tro l signals

R f
Level range 

interrogation select .

------------ . .------ --------S S R 8 2 2
C2 Cl CO «J c b » I I I I I +

Z
o 6 6 o 6 6 6 6 6 6 © 6 6

J f y y y y y y y y y y y y
AO A l A2 A3 A4 A5 A6 BO B1 B2

FM correction

S 2 30a«70 MHz 
=  tieaucnc}' transposition

f  g  /anje select

ca-c
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a d r e t REGISTERS

B O A R D  TESTS  

P R EPA R A TIO N

F ittin g  board to extender or replacing the board :
-  Disconnect the connecting wires from  the in te rfa ce  board
-  Remove board 5 using ex trac to rs
-  F it to  extender to c arry  out tests and connect connecting wires
-  If  replacing the subsystem insert the new board and connect connecting  

wires. No adjustm ents are  required to  ensure board/instrum ent com pa­
t ib ility .

T R O U B L E S H O O T IN G  
O P E R A T IN G  TEST

1) In te rp o la to r and F M /0 M  ranges
a ) Set any output frequency and level
b) D isable the frequency V e rn ie r control
c ) Select ex tern a l FM  source w ith  DC coupling Apply L F  modulating signal to  

F M  input
d) Select positions PM , F M 3 , F M 30  and FM 300  successively, testing the logic 

s ta te  at points 10, 11, 12 A5 and A6 (o f 47 points connector)

^ h e c k
E n a b le '- ' '* ^

10 ! 11 ! 12
; ;

A6 A5

PM
j I 

0  ! 0  ! 0 0 0
FM 3 0 ! 1 ! 1 0 1
FM 30 1 ! 1 ! 1 1 1
FM 300 1 ! 0 ! 1 1 0

2 ) F M  correction
a ) Set frequency 330 M H z and 100 kHz  

step resolution
b ) Set the frequencies shown in the  

tab le  below successively using the  
manual increm ent pushbutton (+ )  
on the fron t panel. V e r ify  the  logic  
states at points AO, A l ,  A2 and A3.

M H z ! A0 A l A2 ! A3 !

330 ! 0 0 0  ! 0  !
330.2 ! 1 0 0  ! 0  !
330.4 ! 0 1 0  ! 0  !
330.8 ! 1 1 0  ! 0  !
331.2 ! 0 0 1 ! 0  !
331.6 ! 1 0 1 ! 0  !
332 ! 0 1 1 ! 0  !
332.4 ! 1 1 1 ! 0  !
332.9 ! 0 0 0  ! 1 !
333.2 ! 1 0 0  !

#
1 !

333.6 ! 0 1 0  ! 1 !
334 ! 1 1 0  ! 1 !
334.4 ! 0 0 1 ! 1 !
334.6 ! 1 0 1 ! 1 !
534.8 ! 0 1 1 ! 1 1
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3 ) P o larity
P o larity  b it A4 changes s ta te  every 5 M H z :
Set 320 M H z and check logic s ta te  at point A4 » 0 
Set 335 M Hz and check logic s ta te  at point A4 = 1 
Set 340 M H z and check logic s ta te  at point A4 = 0

4 ) R F  ranges
a ) Select CW mode
b) Set the frequencies ind icated  in the tab le  below successively and test the  

logic s ta te  a t points a , b, c and d.

! M Hz ! d ! c b ! a !

! 1 ! 0 ! 1 1 ! 0 !
! 60 ! 1 ! 1 1 ! 0 !
! 80 ! 0 ! 0 0 1 0 !
! 115 ! 1 ! 0 0 ! 0 !
! 160 ! 0 ! 0 0 1 1 !
! 230 ! 1 ! 0 0 ! 1 !
! 320 ! 0 ! 0 1 ! 0  !
! 460 ! 1 ! 0 1 ! 0  !

5) 300 /670  M H z oscilla tor transposition ranges
a ) Select CW mode
b ) Set the frequencies ind icated  in the tab le  below successively and test the 

logic s ta te  a t points BO, B1 and B2.

MHz i• B0 j B1 i• B2

330 i 0 i 0 ! 0
400 ! 1 j 0 i• 0
480 ; 0 1 1 ! 0
550 i 1 ; 1 i 0
640 i 0 ; 0 | 1

6 ) V O R  modulation
a ) Select am plitude modulation (A M ) and position = (D C  coupling)

Check th a t the logic s ta te  at point + V O R  -  is 0
b) Select position V O R  and check th a t the corresponding logic sta te  is 1

7 ) F M  modulation -  300 kHz deviation
a ) Select frequency m odulation (F M ) and "300  K " deviation
b) Check th a t point F M  300 K is a t logic 0 in the range 80 to  320 MHz
c ) Check th a t point F M  300 K is at logic 1 in the range 320 -650  M H z and 0.3 

at 80 M Hz
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8) A ttenu ato r
Select a ll 10 dB steps from  ♦ 20 to  -  130 dBm and test logic s ta te  at ♦ 10,
-  10, -  20, -  20, -  30 and -  60

dB ! -60 -30 ! -20 -20 -10 ♦ 10

+20 ! 0 0 0 0 0 1
♦  10 ! 0 0 0 0 0 0

0 ! 0 0 0 0 1 0
-10 ! 0 0 0 1 0 0
-20 ! 0 0 1 0 1 0
-30 ! 0 1 0 0 1 0
-40 I 0 0 1 1 1 0
-50 ! 0 1 1 0 1 1 0
-60 ! 1 0 0 1 0
-70 I 0 1 1 1 1 0
-80 I 1 0 0 1 1 0
-90 ! 1 1 0 1 0

-100 ! 1 0 1 1 1 0
-110 ! 1 1 0 1 1 0
-120 ! 1 1 1 1 0 0
-130 ! 1 1 1 1 1 0

9 ) Test
a ) Press the s e lf-te s t enabling pushbutton
b) Provoke an " in te rru p t"  by ro ta ting  the frequency spinwheel
c ) Select resolution step position 0
d) Enable tests 00 to  07 and verify  corresponding logic sta te  at points CO, C l 

and C2

Test i
• C2 i C l ; CO

00 1 _n_ i
• 0 t

• 0
01 1 i 1 0 1 0
02 1

• -T L 1
• 0 1

• 1
03 1 1 1 0 1 1
04 1 r l I 1 ! 0
05 1 i 1 1 i

• 0
06 | -T L I 1 ; 1
07 1

• 1 1
• 1 ! 1
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a d r e t  . citnrmfs^LXt ______________ MICROPROCESSOR

MICROPROCESSOR

C O N N E C TO R  P IN -O U T

"Power supply present" signal from  re c tif ie r  board.........  4
IR Q  : In terrupt request from  option 004 , Front Panel,
reg isters and logic board...................................................................  6
RESET : To Front Panel, IEEE and registers board.........  7
1 kHz n J  from  tim ebase..................................................................... 8
2.5 M Hz t  Af from  in terpo lator module................................  12

' DO............... 13
D1...............  14

IN T E R N A L  D A T A  BUS D 2 ...............  15
Counters, registers, front ...............................  D 3 ...............  16
panel and 004 option J D 4...............  17

D 5 ...............  18
D 6 ...............  19
D7...............  20

1 M Hz n J  (2 )  to  counters, registers,
front panel and 004 option .............................................................  24

'  A 0 ...............  26
A l ...............  27

IN T E R N A L  ADDRESS BUS A 2 ...............  28
Outputs to  counters, registers ..........................  A3...............  29
front panel and 004 option A4...............  30

A5...............  31
A 6 ............... 32

R /W  (re a d /w r ite ) : 004 option 1/0 s .........................................  33
4 MHz from  tim ebase..........................................................................  36
♦ 12 V  p ilo t...............................................................................................  43
♦ 12 V  .........................................................................................................  44

♦ 5 V  .........................................................................................................  45 46
-  12 V  .........................................................................................................  47

9 10
. 11 21

m .........................................................................................  22 23
34 37

Pins not listed not connected..........................................................  NC
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B O A R D  TESTS  

P R EPA R A TIO N

F ittin g  board to  extender or replacing board :
-  Remove connecting w ires from  registers board (5 )
-  W ithdraw  board 6 using extractors
-  F it to extender to  c arry  out tests (connect connecting w ires)
-  I f  replacing the subsystem insert the new board and connect the connecting 

wires

TR O U B L E S H O O TIN G  
O P ER A TIO N  CHECK

Equipment required
-  M u ltim e te r
-  Oscilloscope

1) -  5 V  supply :
Check regulator S N l5 bottom  pin output : -  5 V  + 0.25 V

2 ) + 5 V  supply :
Check presence of ♦  5 V  1 0.25 V  on pin 35 of SN l

3 ) 4 M H z clock :
Connect oscilloscope to  pin 11 o f SN2 and adjust T1 to  obtain maximum level 
( >  500m Vpp)

4 ) Microprocessor :
a ) D o n 't select R F  1 kHz or AF
b ) Check th a t red indicator lamp top le ft  on board flashes, a fte r  each front 

panel contro l is operated (frequency spinwheel, keyboard)
c ) Enable the frequency resolution 1 kHz and check that the lam p flashes 

fa in tly  a t approxim ately  4 Hz

5) In terrup ted  operation :
a ) Switch the generator to  standby for a few  seconds and then re-enable  

o p e ta tio n , checking th a t th e  frequency indicated is The same as th a t before  
selecting standby

b ) Check th a t the frequency indicated is the same a fte r  disconnecting the mains 
supply fo r approxim ately one second



a d r e t  iMAstr*fr~r*in<nATy. no MODULATIONS BOARD

M O D U L A T IO N S  B O A R D

The Modulations board provides the various controls relative to  A M , PM and 
0M  m odulation, recommended voltages Reg 1 and Reg 2 , as w ell as to  
contro l o f the in terpo lato r fo r the A F  frequency generator based upon data  
supplied from  the CPU board.

AM  M O D U L A T IO N

The 1 kHz in terna l A M  or A F , or ex tern a l A C /D C  modulation source is 
selected by 4053 c ircu its  SN20 and SN21, whose outputs are connected to  
L F 356  transconductance a m p lif ie r  SN22 which features  gain adjustm ent P5. It 
drives A D7533 d ig ita l/an a lo g  converter SN17. The rate  of modulation is 
applied to  S N 17, associated w ith  LF356 a m p lifie r SN23 on which a continuous 
shift o f 2.5 V  is perform ed using R 38, R37 and P6. The modulating signal is 
output to  the AM  m odulator of the V H F  module, and to  the input o f the  
D AC for contro l o f the R egulator 1 level reference recommended value.

F M , 0 M  M O D U L A T IO N

The FM  source, e ither in terna l at 1 kHz or A F , or externa l via d irect AC or 
DC coupling, is selected by 4053 c ircu its  SN5 and SN6. The output is con­
nected to  L F 356  a m p lifie r SN8 featuring  DC component adjustment (P I )  and 
F M  gain adjustm ent (P 2 ).
The signal then drives A D7533 d ig ita l/ana log  converter SN9, to  which is 
applied the  ra te  of FM  d r i f t .  The signal is then transm itted  across LF356  
a m p lifie r SN10, which fea tu res  DC component adjustm ent P3, to  the sweep 
board o f the 2 0 -25  M Hz m odule, and to  the 3 2 -58  MHz oscillator of the  
phase com parator board fo r continuous PM and the in terpo lator for continuous 
F M .
In frequency modulation w ith  DC coupling, the  signal, a fte r  division in 
function o f the RF range perform ed by 4053 3 - in to -2  divider SN6, is d irected  
tow ards the  in terpo lation  o s c illa to r. The selection o f the various F M  ranges is 
made on the in terpo lation  board.
In case o f phase m odulation w ith  DC coupling, the signal is delivered to  the  
frequency phase com parator board ; 4053 3 - in to - l  sw itch SN12 selects the  
in terp o lato r for continuous F M  on pin 12, or the 3 2 -58  MHz oscillator of the  
CPF board on pin 13.
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MODULATIONS BOARD a d r e t  atetnnBTfepcEe

C O N N EC TO R  P IN -O U T

In terpolation  contro l............................................................................ 1
AF signal o f M odulation from  T im e  Base.............................  2
1 kHz M odulation from  T im e  Base............................................ 3
PM M odulation output to  CPF board.........................................  4
BF input FM  e x t.............................................................  9
BF input A M  e x t.............................................................  12

DO.............  13
D 1 .............  14
D2.............  15

IN T E R N A L  D A T A  BUS D3.............  16
Inputs and outputs..................................................... • D4.............. 17
fro m /to  CPU board D5.............  18

D6.............  19
_  D 7 .............  20

1 M Hz L P ( E )  from  CPU board..................................................... 24
AO.............  26

IN T E R N A L  D A T A  BUS A l .............  27
Inputs from  CPU board..........................................  A 2 .............. 28

A3.............  29
A 4 .............  30
A5.............  31
A6.............  32

R /ffi (R e a d /W rite ) from  CPU board..........................................  33
REG 2 Setpoint to  A m p lifie r ......................................................... 36
REG 1 Setpoint to  In te rfa ce  module.........................................  37
V ern ier con tro l.......................................................................................  38
F M , 0 M  modulation to  Sweep board.........................................  39
AM Modulation to  V H F  module...................................................  42
+ 12 V ......................................................................................................... 44
♦ 5 V ......................................................................................................... 45 46
-  12 V .........................................................................................................  47

2 11
. 22 23 

24 34
Pins not listed not connected......................................................... NC
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MODULATIONS BOARD a d r e t

FM -  0M MODULATIONS

Front panel 
display 
correct

Failure 
whatever the 
. source

■’"’Mgnal cor-^ 
rect on pin 39 
of connector

See Sweeping board 
and 20 to 25 MH: Module

See controls 
logic board and CPU

See controls

CorrecT
controls

See Modu­
la tions board

See controls 
and CPU

FM -  fM absent 
or incorrect

See l ine  Base

See EXT inputs 
and controls
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a d r e t  EjS-dtror.! cj-'.'.c;_________ MODULATIONS HOARD

BOARD ADJUSTMENT

Equipment required

-  1 m u ltim e te r,
-  1 L F  generator.

1) Check o f R egulator 2

Set m u ltim eter to  DC operation on lug 36 o f the connector.
a ) in d irect range

Set + 10.9 dBm 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 M Hz and whatever level set, read + 5 V .

2 ) Check o f AM  M odulation

Set m u ltim eter to  DC operation and connect to  lug 42 o f the board 
connector or the Test 9 connector on the  V H F  module.
Adjust poten tiom eter P6 to  read 2 .5  V .
Connect the  m u ltim eter in AC operation and position the 7200 in AM  
modulation w ith  in ternal L F  o f 1 kH z. Adjust P5 to  result in 1.77V RMS with  
100% A M .
Check that at 80% there  is read approxim ately  1.42 V  RMS, and 0 .89  V  RMS 
at 50% A M .
V a lid a te  the AF generator at 1 kH z, w ith the 7200 in A M , A F  mode and 
check that for 100% m odulation, there  results a value o f 1.7 V  RMS.
V a lid a te  ex tern a l A M  and in ject an L F  signal o f 1 kHz on the front con­
nector of the 7200, level 1 V  RMS and check that for 100% modulation  
th e re , results a value o f 1.77 V  RMS.
Set the  m u ltim eter to  D C, make a special 65, and read + 5 V .

3 ) Check o f R egulator 1

Position the m u ltim eter in DC operation on lug 37 o f the connector.
In d irect range, set * 10.9 dBm and read -  3 .9  V  RMS.
In d irec t range, set + 0.1 dBm and read -  1.1 V  RMS.
In doubled range, set + 13 dBm and read -  5 V .

4 ) Check o f F M , 0 M  functions

-  Position the m u ltim eter in DC operation on lug 39 o f the connector.
-  Set 0  kHz deviation and adjust P3 to  suppress the DC component.
-  Set 300 kHz deviation and adjust PI to  suppress the DC component.
-  Position the m u ltim eter in AC operation and set FM  mode w ith  1 kHz 

in te rn a l, and adjust P2 to  result in 3 V  RMS in FM  at 300 kHz from AF.
-  Check th a t at 100 kHz from A F, there  results 1 V  RM S, and at 50 kHz 

from A F, there  results 0 .5  V  RMS.
-  Check that by setting 300 kHz from A F, there results 3 V  RMS.
-  V a lid a te  ex tern a l F M  and in ject an L F  signal o f 1 kHz on the front 

connector of the 7 20 0 , level 1 V  R M S and check that by setting 300 kHz 
from A F, there  results 3 V  RMS.



MODULATIONS BOARD a d r e t  odBU-Li m r iq u i

In ject a frequency o f 20 Hz w ith  level o f 1 V  RMS on the externa l DC PM 
connector. Set 0 M , 300 degrees.
Position the m u ltim eter in AC operation on lug 4 of the connector. There  
should result the follow ing values for :

F  ■ 100 M Hz 3 V  RMS
F = 200 M Hz 1.5 V  RMS
F -  400 M Hz 0.65 V  RMS
F « 800 M H z 0.3 V  RMS

5) Check o f vernier contro l and A F  generator

Position the m u ltim eter in DC operation on lug 1 o f SN15. V a lid a te  the 
vern ier.
Adjust P4 to  read -  3.41 V .



a d r e t  . '■•' •■ i t ; - j 1 r j i p :  _______FRONT PANEL ASSEMBLY

F R O N T  P A N E L ASSEM BLY

The fro m  panel assembly is connected by a 50-po in t braid to the board rack 
holder. It enables display o f the  instrum ent configuration , as w ell as change 
o f this configuration  by means o f the various keys on the keyboard and use 
o f the  crank.

N u m erica l values are  displayed by L E D  displayers w ith  b u ilt- in  latch decoder. 
Display o f the number o f steps and tim e  per step for the SWEEP module is 
perform ed by 7-segm ent displayers driven by an ICM 7218B m ultip lexer 
c irc u it. The various ind icator lights a re  stored by 74LS374 registers.

The keyboard is in te rfaced  by a m ultip lexing c irc u it made up of 4520 binary 
counter (S N 1 7 ). The outputs o f this counter drive a 1-am ong-8  decoder. The 
decoder outputs in turn drive the columns of keyboard m atrix  Y0 to  Y 7 . The 
keyboard m atrix  lines are  encoded by 4532 p rio rity  encoder (S N 1 6 ). When a 
key is pressed, the 4532 encoder blocks the 4520 counter by generating an 
in terrup tion . The microprocessor then reads the  line and the column by 
means o f 74LS244 bu ffer ( S N l5).

The in terruption  c ircu it common to  the crank and the lever is composed of 
tw o 4027 JK flip -flo p s  (S N 2 0 ). The in terruption  request generated by the  
beyboard transits  via a logic c irc u it made up o f tw o 4001 NO R gates (S N 21). 
This logic c ircu it provides anti-rebound  fo r the  keys by means of R30 
(1 M ) and C4 (1 0  n F ), and enables au tom atic  repetition  of the key by 
tim e  constant R32 (47  k ) ,  R31 (37 k ) and C2 (1 F )  at the end of a 
holding tim e  determ ined by R29 (4 .7  M  ) and C l (0 .47  F ) .  The crank 
drives 4539 c ircu it (S N 19 ) which shapes the  tw o  signals in quadrature with  
logic hysteresis.

Address decoding is perform ed by 74LS138 3 - in to -8  decoders (S N 24 , SN25 
and S N 2 6 ). The outputs drive the loading inputs of the registers and 
displayers.
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B d rB t 3dtrEl^2J(J(ii _____  FRONT PANEL a s s e m b l y

C O N N E C TO R  P IN -O U T

C ircu it breaker R F ........................................ 1
1 kHz modulation from  T im e base...... 3
Input FM  e x t..................................................... 4
Innut AM  e x t..................................................... 5
O n /O ff control signal to  re c tif ie r  board...................... 6
IRQ_ interrupt request to  CPU................. 7
Reset from  CPU board............................... 8

9
10

D2................ 11
IN T E R N A L  D A T A  BUS 12
Inputs and outputs.....................................  « D4................ 13
fro m /to  CPU board D5................ 14

D6................ 15
D7................ 16

1 M H z ( U (E )  from  CPU board............... 21
23
24

IN T E R N A L  D A T A  BUS 25
Inputs fro m ......................................................., A3................ 26

CPU board A 4 ................. 27
A5................. 28

29
M odulation ca lib ra tion  logical board.. 36

37
♦  12 V .................................................................. 38 39

♦ 5 V .................................................................. . . . . . . . . . . . . . . . .  Jf 40 41
.42
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IN T E R F A C E  M O D U L E

M A IN  C O N N E C TO R  P IN -O U T ______________________________________________

-  12 V ........................................................................................................... 1
♦ 5 V ...........................................................................................................  2
♦  12 V ...........................................................................................................  3
♦ 18 V ...........................................................................................................  4

■ b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5
Tracking f i l te r  contro l signal from  V H F  module................  6
R egulator 2 contro l signal from  Modulations board..........  7
R eference frequency select signal to  10 M H z step
module........................................................................................................... 8
R F  level detection  not used............................................................  9
FM  300 kH z enable signal to  V H F  module............................ 10
Regulator 1 reference signal from  Modulations board .... 11
Regulator 1 contro l signal to  V H F  module............................ 12
F ine tune FS contro l signal from  CPF board........................ 13
320/650 M Hz fine  tune signal to  V H F  m odulator.............. 14
20/25  M Hz d isable /enable  signal to V H F  module............... 15
Fine tune FS loop disable and fine  tune voltage
enable from  CPF board......................................................................  16

’ A 6 .............  17
A5.............  18
A4.............  19

IN T E R N A L  ADD R ESS BUS A3.............  20
Inputs from  CPU board ................................... A2.............. 21

A l .............. 22
AO.............  23

Regulation loop test signal to register boards....................  24
20 /25  M Hz level de tectio n  test signal from
interconnection board (level 7 ) ..................................................... 25
FP level detection  signal from  10 MHz step module
(leve l 6 ) ......................................................................................................  26
400 MHz level de tectio n  signal from  10 M Hz step
module (level 5 ).....................................................................................  27
FP /40  level detection  signal from  10 M Hz step
module (leve l 4 ) .....................................................................................  28
F S /40  level de tectio n  signal from  V H F  module
(leve l 3 )....................................................................................................... 29
20 /25  M Hz d iffe re n ce  frequency level detection
signal from  V H F  module (level 2 ) .............................................  30
0 .1 /6 50  M H z level detection  signal from  V H F  module
(leve l 1 )....................................................................................................... 31
160/320 M Hz dividers enable signal to  V H F  module........ 32
320 /650  M Hz dividers enable signal to  V H F  module........ 33
8 0 /6 5 0  M Hz output enable signal to  V H F  module............  34

0 /  80 M H z output enable signal to  V H F  module............  35
460 /650  M Hz f i l te r  enable signal to  V H F  module............  36
320 /640  MHz f i l te r  enable signal to  V H F  module............  37
230 /320  M Hz f i l te r  enable signal to  V H F  module............ 38
260 /230  M Hz f i l te r  enable signal to  V H F  module............ 39
115/160 M Hz f i l te r  enable signal to  V H F  module............ 40
80 /115  M Hz f i l te r  enable signal to  V H F  module............  41
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INTERFACE MODULE a d r e t

IN T E R F A C E /R E G IS T K R  C O N N E C TO R
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a d r e t INTERFACE MODULE

BOARD ACCESS

The in te rfa c e  board is accessible from  the rear o f the generator
a ) Remove the rear panel
b) Remove the rig id  coaxia l link connecting the V H F  and 10 M Hz step modules 

by unscrewing it a t both ends
c ) Disconnect the tw o groups o f connecting w ires between the in te rfa ce  board 

and the register boards (c e n tra lly  located) and the am p lifie r contro l board 
(a t  bottom )

d) W ithdraw  the in te rfa ce  board and f it  to extender fo r measurements and tests. 
Check that the connecting w ires are  reconnected to the board

e ) If  replacing the subsystem, insert the new board in to  its  housing, checking 
th a t there  is a good connection to the "in terna l interconnections" board. This  
operation must be carried  out w ith  due precaution to  avoid damaging the 
connector, as there is no guide to assist in positioning the board. Connect 
the connecting w ires to the tw o connectors on the board and replace the  
rigid coaxial link betw een the V H F  and 10 M Hz step modules

f )  C arry  out the board adjustm ents

B O A R D  A D JUSTM ENTS

The in te rfa c e  board carries a ll controls required for ca lib rating  the 10 MHz 
step module, comprising controls for adjusting the levels of the 320, 400, 
480, 560 and 640 M H z harmonics. The equipment required comprises a 
spectrum  analyser and a probe (3 0  dB)

a ) Remove the cover from  the 10 M Hz step module
b) Connect the spectrum  analyser to  measurement point (6 )  using the 30 dB 

probe
c ) Disconnect one end o f R3 (1 0  M Hz step module)
d ) Set frequency 328 M H z and adjust poten tiom eter P4 ( in te rfa c e  board) to 

obtain a maximum level fo r the 320 MHz harm onic (♦  1 dBm ± 1 dB)
e ) Set frequency 400 M H z and adjust poten tiom eter P5 for m axim um  level of 

the corresponding harm onic (♦  3 dBm t  2 dB)
f )  Set frequencies 480, 560 and 640 M Hz in turn and proceed as above. The  

corresponding harm onic levels are  adjusted by means o f potentiom eters P3, P2 
and PI (leve l : + 4 dBm ± 2 dBm approx)

g) Reconnect resistor R3
h) Disconnect the 1 kilohm  probe and replace the cover of the 10 M H z step 

module
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a d r e t  nritoctnnir^qmci^ 20-25 MHz MODULE

20  -  25 M H z M O D U L E  -  SWEEP H O ARD

This module comprises the 8 0 /1 0 0  MHz oscillator and the associated divide by 
four and phase lock c ircu its . W ith  the SWEEP board, the oscillator is rapidly 
locking for the sweeping function or SPL 29 function.
The tuned c ircu it of the 8 0 /1 00  MHz Clapp oscilla tor comprises coil T 2 , 
capacitors C2 and C3, varicap diodes D1 to  D8 and trim m ing  capacitor C5. 
The output frequency o f this oscilla tor is divided by four by means o f tw o  
J-K  bistables (in teg ra ted  c ircu it SN 1) to  obtain the 20/25  M H z signal which 
is input to  the P H A S E -F R E Q U E N C Y  C O M P A R A TO R  subsystem and V H F  
module.

The 80 /100  M Hz oscillator is locked onto pulses output by the p h a se -fre - 
quency com parator o f the counter subsystem. These pulses are  in tegrated by 
an active  threepole f i l te r  (in te g ra te d  c ircu it SN 2) followed by an RC c ircu it 
comprising resistor R40 and capacitors C 30-C 38 on the dynamic channel and 
by means o f a current p u ll-u p  c ircu it (transistors  Q l l  to  Q 14) on the s ta tic  
channel. An acce le ra to r c ircu it comprising transistors Q15 to  Q18 and 
in tegrator R 56-C 39  senses the w idth o f output pulses from  the counter 
subsystem and is used to  reduce the tim e constant o f the phase-Iock c ircu it 
by a fac to r of 100 under transient conditions. The sweeping process described 
above is that used in case o f the equipment is operated purely as a 
G E N E R A T O R .

When the equipment is used fo r frequency sweeping or in SPL 29 function, 
the sweeping method fo r the 80 -  100 M Hz oscilla tor is d iffe re n t.

F irst o f a ll ,  the 20 -  25 M Hz SW EEPING board perform s this new high-speed  
slaving function , as w ell as selection of QM and FM  modulation (3 -  30 and 
300 kHz ranges), and shaping o f modulating signal level in function o f the RF  
range used, plus inversion o f the L F  signal when the 80 -  100 MHz oscillator 
operates in inverse spectrum  w ith  respect to the output frequency.

The princ ip le  o f operation f m  +ii^h-speed slaving in  frequency sweeping is the  
follow ing : the c ircu it is validated by means o f transistor Q 6 and relay K l .  
The positive or negative pulses delivered by the CPF of the C O U N TER S board 
are  transm itted  via SN2 (2 0  -  25 M Hz O scilla tor board) to the d iffe ren c ia to r  
c ircu it located on the SW EEPING board and made up o f C19 and R43. C ircuit 
SN5 reshapes them  to  successively trig g er the tw o monostables o f c ircu it 
SN8. In deenergized position, these validate  ram p generators SN17, C14, Q7 
and R29.
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20-25 MHz MODULE a d r e t

I f  there  are  positive pulses output from  the CPF (Counters board), the  
leading edge triggers a reset of the  ramp ; C l4 is short-c ircu ited  by SN9 by 
means o f the 70 contro l pulse at PT2. The tra iling  edge triggers the  
second monostable which delivers a pulse w ith  a duration o f approxim ately  
10 /xs. Th is la t te r  stops the  loading of C14, and transfers at the same tim e  
the corresponding po ten tia l on the oscilla tor contro l. It  may be seen that 
pulse w idth determ ines the oscilla tor contro l voltage, and pulse po larity  
determ ines its  variation d irec tion  for frequency acquisition.

The L F  signal is inverted by c ircu its  SN4 and SN6. This la tte r  also selects 
L F  level in function of the  R F  range. It  is rendered inoperative by the "Inhib  
F M " b it .

The various FM  ranges and the 0 M  function are  obtained in c ircu its  SN2 and 
SN3 associated w ith  R 9, R IO , R l l ,  C5 and C6.

C H R O N O G R A M

Positive
pulses

PT2

T
n n

PT3

PT4

Negative
pulses

PT3

PT4
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20-25 MHz MODULE a d r e t  r iB ± T D n lq U i(  

M O D U L E  TESTS

Preparation

-  Remove the generator bottom  panel. The 2 0 -25  MHz module (re ference  
027146) is mounted adjacent the  10 MHz step module.

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

-  Remove the  cen tra l m eta l panel so as to  obtain access to the lower circuit 
(2 0 -2 5  M Hz o sc illa to r).

N o ta  : The case o f Q 7 and Q 8 are  not at the ground. I f  there  are (probe 
ground, . . . ) ,  it  can be destructive.

Interconnexion I 
board * \  1

Interface
b o a r d ' '

VHF module

Output ampiifier

10 MHz steps 
module

Amplifier 
control board

F M  Signal modulating from  Modulations board...........................3
FM  inh ib ition ................................................................  A0............ ......... 9
Sweeping validation ...................................................  A1............ .........10

FM  function R F  range............................................  J  A 3 ............ .........12

Sense b it ........................................................................... I  A4............ .........13

Control o f F M -0 M  range........................................ A6............ .........15

Approach o f 32 /58  MHz oscilla tor to  CPF.....................................16
Phase-locking o f 8 0 /1 00  MHz oscilla tor from  counter.. 17
20 to  25 M Hz to  CPF.................................................................................19
♦ 18 V ................................................................................................................. 5
♦ 12 V ................................................................................................................. 6
-  12 V ................................................................................................................. 7
♦ 5 V ................................................................................................................. 8

I J  1 2 4
®  .........................................................................................................  H 18 20

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

C O N N E C TO R  P IN -O U T
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T R O U B L E S H O O T IN G  C H A R T  -  SW EEPING B O ARD

____ __ a d r e t  '.'sjrrfHrfrrmftfy,yr;̂  20-25 MHz MODULE

LF level 
of input 
correct

Correct 
pulses in 

PI1

^  See
connection 

or SH5

See
Modulations

Correct 
level in 

PI6

SeeX ^ S n ; - S H 6  ana's, 
conforn ity  of b its  

A2-A5-AJ, and FM 
s. in h ib i t io n

Correct signal 
in PI?

^  See
control 

and operation 
S ^ o f  K1 ^

See
connection

Incorrect frequency
FM and/or |)K incorrect in Sweeping node

or SPL29
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20 -  25 MHz MODULE a d rp b  ^ ^ b r c r , ^ ,.

TR O U B L E S H O O TIN G  C H A R T

Incorrect frequency observed 
on output to VHf todule 

in  CV »odef a l l  others con­
nections being realised

Remove the j j * p  repered 51 on 
the 20-25 o sc i l la to r  board 
Apply side inductance H  a OC 
voltage varying between 2 and

i r  " ■
22 ►'Hi.Disconnect 
Bother boards

S  Voltage 
X  of CPr board 

nother board 
N ^ o f  the appl

>n pin 6 
connector on 
s the r«copy 
ed voltage

YtS

Recjnnect 
CPf toard

NO See SN3 a«pli

Signal to VHf noSule 
level 0 oB«/50 oh*s 

frequency varying between
19 mh:  md ?8 mh*

NO

YtS

The signal i$  the sate 
on the subd ic  soc let 

to CPf board

vtS

Draw out CPF board.Discon­
nect DU to 015. Reput the 

board in  order. Re*a ke 
?0-25 MH; l i n  k.Connect 

/50 oscilloscope on the 
}?-58MH? output socket

^ ^ f g n a l ^ ^ ^ ^  
on pin 3 >

NO g*i a r v
on Measuringof SN1 ^ Pol°t 3

I its TvtS

s«« 07-ce
09-010

See SN1 divider

NO

See oscillator 
and *11 anpli
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a d r e t  BftHnfcrortlllU® , 20-25 MHz MODULE

20/25  MHz OSC. 
Module output 
to  V H F  
0.2V /d iv  
20ns/div

20/25 M Hz OSC. 
Pin 3 of SN1 
lV /d iv  
20ns/div
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a d r e t  B tactnnnte jy® , 20-25 MHz MODULE

Oscillogram  n .° ll  
Phase locking input 
pin 17 o f connector 
20 /25  M Hz  
5V /d iv  
5ms/div

;SSfciM!SilS5.K38SB
i b h h s k b b k !

IBJ

O scillogram  n°12  
Phase locking input 
pin 17 of connector 
20 /25  MHz 
5V /d iv  
5ms/div
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20-25 MHz MODULE a d re b

DEVIATION RANGE CONTROLS

D E V IA T IO N  RANGES

The FM  deviation ranges are  verified  by testing the levels at test points on 
the top panel repered w ith  s ilk-screned symbols
Select the F M -0 M  deviation ranges successively and verify  that the levels at 
points 24 and 25 are  as per the tab le  below :

O SC ILLA TO R  A D V A N C E

The d irec tion  o f advance o f the  oscillator may be tested at test point 26 
which is low (0  V )  when the 1 M Hz steps are  4 MHz or below and 0 
(+  7.5 V ) for the 5 to  9 M Hz steps (th e  1 MHz steps displayed is in 
according to  the d irect range between 325 and 650 M H z).



a d r e t  ffiV^tarnrrtqjUB* 20-25 MHz MODULE

M O D U L E  ADJUSTM ENTS

M O D U L E  R E P A IR E D

Equipm ent required :
-  M u ltim e te r,
-  Spectrum  analyser,
-  Panoram ic spectrum  analyser,
-  M odulation m eter,
-  Oscilloscope

1) Level check
a ) S h o rt-c ircu it the base and e m itte r  of Q1 to  disable the oscillator
b) Set 605 MHz and check the voltages a t the following points, which are  

m arked on the e le c tr ic a l c ircu it diagram  :

1 : •  2 V  t  0 .2  V  ; 2 : ♦ 8.5 V  i  0 .5  V  ; 3 : ♦  3.75 V  t  0.1 V

c ) Remove the s h o rt-c irc u it from  transistor Q l

2 ) O sc illa to r ca lib ration
Connect the m u ltim e te r to  the  bypass m arked "U  asservissement 20/25"  
accessible from  beneath the instrum ent. Adjust capacitor C5 on the 20/25  
M H z board to  obtain a level o f 10,3 V  a t the measurement point when the 
frequency set is 605 M H z. Set 600 M Hz and check that the level is now not 
m ore than 3 *  0.1 V

3 ) Signal-shaping c irc u it and 2 0 -2 5  M H z 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 to 

obtain an output level o f 0 t  1 dBm at 600 MHz and 605 MHz

4 ) I.o ck -o n  c ircu it acce le ra to r
a ) Connect the oscilloscope to  the co llec to r o f Q17 and check for the presence 

o f negative-going pulses on selecting the 1 MHz step. Check for the presence 
o f positive-going pulses at the co llector o f Q18

b) Connect the oscilloscope to  the  "Asservi 2 0 /2 5"  by-pass and set 602.5 MHz. 
C entre  the oscilloscope (set to  DC) and adjust P01 to cancel the AC 
component at 1 kHz so as to  cen tre  on the DC 0 point. Select 1 M Hz step 
and check that the DC 0  is stabilised to  w ith in  i  100 mV
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20-25 Ml fa MODULE a d r e t  — x

5) O sc illa to r noise
a ) Measurem ent princip le (m odule closed and in situ in instrum ent) :

b ) Measure on the d irect 320 -650  M Hz range at 340 and 345 MHz
c ) Check th a t the noise level a t 1 and 10 kHz o f the carrie r is below -  110 dB 

and -  140 dB, respectively

R E M O V IN G  A N D  
R EPLA C IN G  T H E  M O D U LE

a) Remove the bottom  panel from  the instrument
b) The 2 0 -25  MHz module (027146) is adjacent the 10 M Hz step module
c ) Remove the four retain ing screws marked on the diagram to release the  

module from  its  housing. Pull out c a re fu lly  as a coaxial connection is made 
to  the  opposite end o f the module

d ) Unscrew the  end of the coaxial connection and remove the module
e ) Replace the coaxial connection to  the replacem ent module, place in the 

housing and a tta c h  to  the instrum ent chassis



a d r e t 20-25 MHz MODULE

M O D U L E  C A L IB R A T IO N  
(m odule  replaced or n o t)

1 kHz residual

a ) Open up the module a described in the section on "preparation" to  obtain  
access to  the adjustm ent po ten tio m eter 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 o f the generator 

(m arked 23 V  2 0 /2 5 )
d ) Adjust poten tiom eter P I to  m inim ise the level o f 1 kHz residual
e ) Check th a t the  frequency component levels are  approxim ately 200 mVpeak 

from  10 to  15 MHz

C O N N E C T IN G  W IRE B U N D L E  SUPPORT M A R K IN G S  

/2 0 -2 5  M H z module interconnections

LF-FM from Modulations board 
20/25 MHz module

Inhib FM

Sweeping 
va lidation 
RF ranges

Potinty M

FM-OM range

LF-FM output signal



a d r e t 10 MHz STEP MODULE

10 M H z STEP M O D U L E

The 10 M H z step module comprises the 300/670 MHz oscillator and its 
sampling type phase lock loop c irc u it.

The signal output by the  300 /670  M H z oscillator is mixed in SN6 w ith  a 
signal at 320, 400, 480 , 560 or 640 M H z obtained by selecting harmonic H4, 
H 5, H6, H7 or H8 of the 80 M H z reference from  the 80 MHz p ilot module, 
using a V aricap  bandpass f i l te r .  This f i l te r  is tuned by means os Varicaps  
D 1 1 -D 1 2  and D 1 4 -D 1 5 , the contro l voltage fo r which is obtained from  the 
in te rfa ce  subsystem and is selected by the microprocessor so as to obtain at 
the output of m ixer SN6 a d iffe ren ce  frequency not more than 40 MHz. The 
0, 10, 20, 30 or 40 M H z d iffe re n ce  frequency is then sampled by a 10 MHz 
frequency obtained by dividing the 80 M H z reference by 8 in integrated  
c ircu its  SN4 and SN7. A lowpass f i l te r  derives from  this sampled signal a DC 
voltage which locks the 300 /670  M H z oscilla tor to the required frequency by 
means o f the lock-on  voltage from  the phase-frequency com parator sub­
system.

The output signal from  this oscilla tor is also input to  the V H F  module in 
order to  insert the 10 M H z steps in to  the phase-lock loop of the 320/650  
M H z oscillator. It is divided by 40 in in tegrated  c ircu its  SN1 and SN2 to 
derive signal FP /40  for the counter subsystem, this signal being used to 
preset the oscilla tor to  the required 10 M H z step.



10 MHz STEP MODULE a d re t ®ftncfcnnin{oyifliie

BLOCK DIAGRAM

F5 F 7 :

CONNECTOR PIN-OUT

Tune voltage FP from  phase-frequency com parators......... 3
320 -650  M Hz oscilla tor tune loop enable signal from  
phase-f requency com parators...........................................................
FP /40  signal detected  level to in te rfa ce  module 
(leve l 4 )........................................................................................................ .. 13
Connected to pin 4 ................................................................................ .. 15
Level detection : 400 M Hz to in te rfa ce  (level 5 )............... .. 16
Level detection : FP to  in te rfa ce  module (level 6 ) ..........
R eference frequency tuning signal from  in te rfa c e ............. .. 18
400 M Hz enable signal from  in te rfa c e ...................................... ... 19
♦ 18 V ........................................................................................................... 14
♦ 12 V ........................................................................................................... 9
♦ 5 V ...........................................................................................................
-  12 V ........................................................................................................... 12

X.................................................. 6
NC
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a d r e t 10 MHz STEP MODULE

M O D U L E  TESTS

Preparation

-  Remove the  bottom  panel from  the instrum ent

-  Remove a ll fix ing  screws from  the s ilk-screened cover (027141) and remove the 
cover to gain access to the c ircu it components



10 MHz STEP MODULE a d r e t

TROUBLESHOOTING CHARTS

f ine  loop test
(10 MHz Step nodule)

Check 80 MHz o s c i l ­
la to r lock-on loop 

Check level at 
neasurenent point 

© i s  between 
3 and 9 V

YES

See amplif ier 
c i r c u i t  013, 

012.009

NO

lest signal on 
second input of 

nixer SN06. Verify 
that level as mea­
sured at pin LO of 
he c i r c u i t  is  appro­

ximately ♦ ? dorr 
(use 30 dB probe) 

See narkings diag.2

See mixer 
or f i l t e r NO

to locate pin

I YtS

lest level of 320, *00, 
*80, 560 and 6*0 MHz 
harnonics at neasure- 

irent p o in t©
320 mhz 
* 00 MHz 
*80 MHz 
560 MHz 
6*0 MHz

♦ 1 dBn 1 1 dB
♦ 3 dB*. • 2 dB
♦ * dBm 2 2 dB
♦ * dBm ♦ 2 dB
♦ * dBm * ;

YtS

See low-pass 
f i l t e r  F18 YES

NO

See harnonics 
generator

Check sum/difference 
frequency between FP 
and harironic genera­

tor output signal 
( < * 0  MHz). Check 
that the signal at 
the base of 016 is

Disconnect board CPF 
S hort-c ircu it  to e a r th  

bypass n a rked© to
NO

i t  i  level between 
200 and 300 tiYpeak which R86 is  connected 

Check that the signal at I

i  ls
the emitter of 019 is  at 
at a level of approxi­ See divide by 

8 c i rc u i tnately -  10 to -  11 dBn

YtS i

Sampler test 
Remove the sh o r t-c irc u it  and connect board CPF 

Disconnect R52 (bypass end)
Rotate P1 to obtain 0 V at neasurement p o in t©  

Disconnect R99 and R62 and v e r i fy  lock-on 
voltage at connon point of R56 and R57 

(approxinately -  0 .*  V)
Connect R62, disconnect R62 and ve r i fy  that lock- 

voltaue is 18 V. Reconnect R99, R63 and R52

NO

See
sampler
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Check the 300-670 MHz o s c i l la to r  
phase-lock loop

Short-c ircu it  to 
earth point FP on 

the phase-frequency 
conparator board CPF

Fine loop faul 
Test after 

renoving the 
sh o r t-c ircu it  
fron board CP

Connect a spectru* 
analyser to the 

output the nodule 
and check that tha 
signal obtained is 

correct

Leakage 
(sanpler or 
o s c i l la to r )

NO
10 KHz step nodule 

Check that the 
voltage at terminals 
of *52 is  nu ll (OV)

YES

10 MHz step module 
lest operation of 

divide by *0 c i rc u i t  
by nonitoring f re ­

quency F PC 300- 
670 MHz) and divided 

signal (FP/*0)

KC See o sc i l la to r  
and divide by *0 

t i 'Cu l t____

Board CPF (conpara- 
to rs ) .  Check the 

d iv is ion  ra t io  of the
1 ,ES

Counter board 
lest fo r presence 

of FP/J.0 at 
co llector of 

010 (a n o l i f ie r )

See 30 to 69 
d iv ider on 

counter board

NO
divide by 30 to 69 
c i rc u i t  at pin 1 of 
SN18. Set *20 MHz 
The d iv is ion  ra t io  

should be *0

ye:
See input anp li-  
f ie r  (09 and 010)

See conparator 
( l i i t t  1utie pu ll 

up voltage)

NO

VES 
roard CPF 

lest operation of 
f ine tune (FP) 

conparator. Discon­
nect FP/*0 coaxial 
connection to coun­

ters board. Check 
that the FP lock-on 
voltage is  18 V on 
bypass narked (3) 

(10 MHz stec Tioduit)

YES

€oard CfF. Ma*« 
FP/*0 connection 

and sho r t-c ircu it  
package of trans is ­

tors 021 and 022 
(cancels, reference

* MHz). Check 
voltage measured at 
bypass 3 is  appro­

p r ia te ly  0J_V

NO
See conparator 

( f in e  tune 
pull-up voltage)

YES

Remove sho r t-c ircu it
■ fro* rn jn -d  C* F
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ADJUSTMENTS

M O D U L E  R EPA IR ED

Equipm ent required :
-  m u ltim eter,
-  spectrum  analyser,
-  30 dB probe

1) Level test
Test the  levels at the m easurem ent points indicated on the e le c tric a l c ircu it 
diagram

a ) 80 M H z input, measurement point (1 )  :
b ) D ivide by 8 input, measurem ent point (2 )  :
c ) Divide by 8 outpu t, measurem ent point (3 )  :

(1 0  -  40 M Hz spectrum )
d) H arm onic generator input, measurem ent point (4 )  :

(C 58  set to maximum value)
e ) Harm onic generator, measurem ent point (5 )  :

(betw een  320 and 640 M Hz)

2 ) 400 M H z output
a ) Set frequency below 80 M H z and connect analyser to  400 M Hz output
b) Adjust C53 to  obtain m axim um  level -  1 dBm i  1 dB.

Avoid tuning to adjacent frequency component
c ) If  necessary adjust the output winding tapping point to obtain the correct 

level
d) Set a frequency exceeding 80 M Hz and check that the signal attenuation  is

3 ) M ix er tracking  f i l te r
a ) Disconnect resistor R 3, 300 -  670 MHz oscillator and set frequency 640 MHz 

(non-doubled range)
b) Connect spectrum  analyser to  measurem ent point (6 )  using 30 dB probe
c ) Adjust potentiom eter P I on in te rfa ce  cable and variable capacitor C34 of 

module to  obtain m axim um  harm onic level (♦  4 dBm i  2 dB)
d) Set frequency 560 M H z and adjust poten tiom eter P2 to obtain maximum  

harm onic level (♦  4 dBm ± 2 dB)
e ) Set 480 M Hz and adjust P3 

( ♦ 4 dBm ± 2 dB)
f )  Set 400 M H z and adjust P4 

( ♦  3 dBm ± 2 dB)
g) Set 328 M Hz and adjust P5 

( ♦ 1 dBm i  1 dB)
Adjust R49 i f  necessary

h) Reconnect resistor R3

♦ 1 dBm ♦ 1 dB
- 2 dBm ♦ 1 dB
- 11 dBm ♦ 1 dB

♦ 13 dBm ♦ 2 dBm

2 dBm ♦ 5 dB
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4 ) 300 -  670 M H z oscillator
a ) Connect the spectrum  analyser to the 300 -  670 M H z output
b) R o ta te  the front panel main frequency control and confirm  that the oscillator 

covers the band
c ) Check that the minimum and m axim um  levels across the range correspond to

*  6 and ♦ 8 dBm , respectively
Adjust R3 if  necessary

d ) Set 320 M H z ; V aricap  voltage should be > 0 . 5  V  
Set 349 M H z ; V aricap  voltage should be ^  15 V

e ) Measure harm onic 2 and levels under worst case conditions : H2 ' > 1 6  dB, 
H3 > 2 0  dB

5 ) O sc illa to r lock-on
a ) Set oscilla tor to 670 MHz using front panel frequency spinwheel
b ) R o ta te  poten tiom eter P01 o f the sampler to  the le ft  and then to  the right, 

measuring a t point (7 )  the voltages corresponding to desynchronisation o f the 
loop
To le ft  V I  >  *  50 mV  
To right V2 ^  -  150 mV
Adjust P01 to obta in  (V 2  + V l ) / 2  at point (7 )  (genera lly  ± 80 m V )

c ) Check that the 300 -  670 M Hz range is covered in steps of 10 M Hz
d) Set oscilla tor to 670 M Hz (F O )

Adjust C40 to have m inim um  components at 10 M Hz of FO  ( ^  -  75 dB) 
Adjust C36 to have m inim um  components at 20 M Hz o f FO  ( <  -  85 dB) 
Check that the components between 30 and 100 M H z of FO  are ^  -  85 dB

6 ) F P /4 0  divider
a ) Measure 5 or 6 .8  V  i  0 .2  V  at measurement point (8 )
b ) Measure level at measurement point (9 ) using analyser and 30 dB probe 

( -  3 dBm < N  <£+ 4 dBm ) then at 7 .5  -  16.75 M H z output ( -  5 dBm ± 1)

7 ) T est points
Measure the follow ing voltages :

L E V  16 : 400 M H z o u tpu t, fo r set frequency below
80 M Hz -  0.1 V < U < *  0.1 V  

L E V  17 : FP output (3 0 0  -  670 M H z) :
-  1 V  <  U <  -  0 .4  V  

L E V  13 : F P /40  output (7 .5  -  16.75 M Hz)
♦ 0.1 V  <  U <  ♦ 0 .25  V

Noise measurem ent
a ) Set 649 M Hz and verify  th a t noise level at 600 kHz is -  135 dB ± 2
b ) Set 320 M H z and verify  th a t noise level is -  138 dB ± 2
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R E M O V IN G  A N D  R EPLA C IN G  
T H E  M O D U L E

R EPLA C IN G  T H E  M O D U L E

a) Remove the bottom  panel and the rear panel from  the instrument
b) Unscrew and remove the rigid coaxial connections between the V H F  and MHz 

step modules (see d iagram )
c ) Remove the tw o a ttachm ent screws m arked on the diagram  and l i f t  out the 

module. Unscrew the tw o 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

C A L IB R A T IN G  T H E  M O D U L E  
(m odule  replaced or n o t)

1) M ixer input
a ) Open up the module
b) Connect the spectrum  analyser to  measurement point (6 )  on the c ircu it using 

the 30 dB probe
c ) Set 640 M H z (CW  mode)

Adjust capacitor C34 to obtain m axim um  level at measurement point
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2 ) 80 M H z p ilo t harmonics
The levels of harmonics 320, 400 , 480 , 560 and 640 M H z are adjusted on the 
in te rfa c e  board. R e fe r to  the section o f this chapter on this subsystem



a d r e t VIH-' MODULE

V H F  M O D U LE

The V H F  module comprises the  320 /650  M H z oscilla tor w ith  its  sampling type  
phase-lock loop c ircu it and the heterodyne and frequency divider c ircuits  
covering the 100 to 650 M H z range.

The output frequency from  the 320 /650  M H z oscillator is mixed in fie ld e ffe c t  
transistor Q48 w ith  the output frequency (3 0 0 -6 7 0  M H z) output of the 10 
M H z step module. This signal is filte re d  by a lowpass f i l te r  to provide an 
output frequency of 2 0 -2 5  M H z. This frequency is compared in a sampling 
c ircu it w ith  the  frequency generated by the 20 /25  M H z O SC ILLA TO R  module, 
producing a DC voltage controlling the 320 /650  M H z oscillator under steady 
s ta te  conditions. On changes o f frequency the phase-lock loop is disabled and 
the  320 /650  M H z oscilla tor receives a fine  tune voltage input from  the 
P H A S E -F R E Q U E N C Y  C O M P A R A TO R  subsystem. This voltage is obtained from  
signal F S /40  (output frequency of 320 /650  M H z oscillator divided by 40 in 
in teg ra ted  c ircu its  SN4 and S N 5) routed to  the  counters subsystem.
According to  the required output frequency, the output signal from  the 
320 /650  M H z oscilla tor is routed to  the  am plitude m odulator in d iffe ren t 
way :

•  For an output frequency between 320 and 1300 M H z, the  signal is filte re d  by 
one or o ther o f the 320 /460  and 4 60 /65 0  M H z filte rs .

• For an output frequency betw een 160 and 320 M H z, the signal frequency is 
divided by 2 in in tegrated  c ircu it SN1 and filte re d  in one or other of the 
160/230 and 230 /320  M H z filte rs .

• For an output frequency betw een 80 and 320 M Hz the signal has its f re ­
quency divided tw ice  by 2 in in teg rated  c ircu its  SN1 and SN2 before being 
f ilte re d  by one or o ther of the  80/115  and 115/160 M H z filte rs .
The AM  m odulator thus outputs a signal at from  80 to 650 M H z, where  
appropriate  am plitude m odulated by the  L F  modulating signal from  the 
A N A L O G U E  F R O N T  PA N EL subsystem. This signal at 80 to  650 M H z then 
passes through an a m p lifie r comprising transistors Q 30  and Q31 and a PIN 
diode a tten u ato r providing fo r output level regulation, V ern ie r adjustment and 
1 dB resolution.
When the output frequency is above 80 M H z the  signal is routed d irec tly  to 
the A M P L IF IE R /D O U B L E R  module fo llow ing am p lifica tio n  by transistor Q 47. 
When the output frequency is above 80 M H z the signal is routed d irec tly  to 
the A M P L IF IE R /D O U B L E R  module follow ing am p lifica tio n  by transistors Q50  
and Q51.
When the output frequency is below 80 M H z, the 320 /650  M Hz oscillator 
outputs a frequency betw een 400 and 480 M H z which is heterodyned w ith  a 
frequency of 400  M H z generated in the 10 M H z step module by selecting  
harm onic H5 of the 80 M H z re ference. This produces a signal at between  
100 kHz and 80 M Hz which is am plified  by transistors Q 48 and Q 49 before it 
is routed to  the A M P L IF IE R /D O U B L E R  module.
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BLOCK D IA G R A M

300 kHz to 60 MHz 
0/  80 to 650 MHz 
to output ampuher
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C O N N E C TO R  P IN -O U T

__________________________ a d r e t  Ki'SXddTCTTfiigUJlE,___________________ VHF MODULE

From  in te rface  
board

From  in te rface  
board

80/115  M H z f i l te r  enable......................................
115/160 M H z f i l te r  enable......................................
160 /230 MHz f i l te r  enable......................................
230 /320  M Hz f i l te r  enable......................................
320 /460 M Hz fi lte r  enable......................................
460 /650  M Hz fi lte r  enable...................................... 6
AM from  analogue front panel.............................  7
FM  300 kH z from  in te rfa ce  board....................  8
8 0 /6 50  M H z output enable signal from
in te rfa ce  board..............................................................  9
0 /8 0  MHz output enable............................................ 10
Output frequency level detection (L E V  l ) . . „  11 
20/25 M Hz d iffe rence  level detection
(L E V  2 )............................................................................... 12
FS /40  level detection (L E V  3 ).............................  13
320 -  650 MHz divider enable............................... 22
R egulator 1 control signal...................................... 23
160 -  320 M Hz divider enable............................... 24
Doubler f i l te r  position control signal............... 26
20 -  25 MHz disable/enable...................................  27
Fine tune FS...................................................................  29

V . .......................................................................  17

............................... { S
.......................................................................  19
.......................................................................  28

A  .................................. 14
Not connected................................................................  25

12

12

5
18

V .
V.

18
20

15

M O D U L E  TESTS  

Preparation

-  Remove the instrum ent top panel.
-  Remove a ll retaining screws from  the silkscreened cover (027140) and remove 

cover to gain access to  components.
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T R O U B L E S H O O T IN G  C H A R T  -  V H F  Frequency fa ilu re

VHF MODULE___________________ a d r e t  ^ fcnnnfi^ _______________

Wrong frequcncy,and/or instable 
Problea located on the VHf sod.

Disconnect the lead of the phase 
lock coaxial cable R196 side

Display 360 KHz. feed the lead with a 
DC voltage,variable fron 0 to 15V, 

set on 2 V. Connect the probe of the
oscilloscope on the neasurina point 

13. Check the frequency or the 
o s c i l la to r  on the neasuring point 

12 by neans of a 30 dB probe 
______ and a spectrur analyser

NO level and d iv is ion  rate OK 
See oscillogran n*1

on neasuring 
point 12 OX

YtS

Signal on neasuring 
point 2 OK

YtS

See dividers 
SN* and SK5

NO See o s c i l la to r  and 
trans is tors  013-01* 

015-033 and 03*

<

>
YtS

onSignal 
measuring 
point 3 OK

< "

YtS

Signa on

>

neasuring point 
Oscillogran 2E>

YtS

fiisconiHCt fe206 fro *  the 
nhib bypass, and d irect i t  to

-  12 V so as to enable 
the 20-25 KHz input______

.-1 '
See separators

016 - 035

NO Check input c i rc u i t  
fP, 037. 036

NO See SD300, 20/25 MHz 
f i l t e r  and local
level regulation

c i rc u i t  *

Sign* 
neasuring point 

Oscillogran

NO See 2D-2b Mh* 
sampler and 
FL13 f i l t e r
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Oscillogram  n ° l  
FS /40  output 
O scillator frequency 
360 MHz 
0 .2V /d iv  
0.1 yus/div

Oscillogram  n°2  
20/25  M H z pulsation 
in 4
0 .2V /d iv
20ns/div

O scillogram  n°3  
Pulsation a fte r  
sampling in 19 
0.1 V /d iv  
0.5yus/div
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VHF MODULE a d r e t

Inexistent or 
insufficient 
output level

^ T r o u b l e  
on hetero­

dyne and di 
s /ec t range, \ . O f > l v /

Irouble 
on hetero- 
jjyne range

See divider 
160/320 MHz enable 

SH2 divider and 
transistors 

___ O L lz  QZ:___

Trouble 
on 80-160 
MHz range 
' \ p n l v / '

■"'iroublrN 
on 160-230 
MHz range 

w on ly /

See 019-020-03 
and f i l t e r  3 
and A enable

/  S ig n a l 'S
on measuring 

point 1

Check the 
o sc i l la to r ,  the 

l ine  and 01

'  S ig na P s
on neasuring 

point 15

See *30 anpli 
and regulator 

Reg. 0

See DC vo l­
tage on 1* and 

the AM nodulator

Check the *31 
« s p li4 t« r sntf 
the regulator

YES See 0*, 07
and f i l t e r  5
and 6 enable

See 0-80 MHz ena­
bles input and 
*00 MHz aapll

See mixer FI21, 
*33 and the PIK 
diode switches

T R O U B L E S H O O T IN G  C H A R T  -  V H F  Level fa ilure
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a d r e t VHF MODULE

A D JUSTM ENTS  
M O D U L E  R EPA IR ED

Equipm ent required :
-  spectrum  analyser + 30 dB probe
-  m u ltim eter

l )  Enable dividers and range filte rs
Test the  DC voltages a t points m arked on the diagram  and in the table  
below :

2 ) O sc illa to r and phase-lock loop test
a ) Plug in a ll ex tern a l connections to module
b) Use analyser and 30 dB probe to  test output level o f oscillator and at 

measurem ent point (1 )  is betw een -  3 and ♦ 6 dBm
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c ) Test oscilla tor lock-on  and levels o f signals at measurement points indicated  
(use 30 dB probe) :

(2 )  fo r F -  320 M H z — ► N -  ♦ 12 dBm i  3 
fo r F  -  650 M Hz — N = ♦ 20 dBm ± 3

(3 )  fo r F  -  300 M Hz — N -  ♦ 10 dBm ±  2 
fo r F  *  670 M Hz — N -  ♦ 16 dBm i  3

(4 )  fo r F  -  320 M Hz —► N  *  ♦ 5 dBm ±  2 
fo r F  « 650 M Hz — N -  ♦ 11 dBm i  2

(5 )  N ■ ♦ 10 dBm ± 1
d) Measure the maximum signal levels a t the follow ing measurement points :

(8 )  F  -  320 -  650 M Hz — N -  ♦  5 dBm i  3
(9 )  F  « 160 -  320 M H z —— N = ♦ 12 dBm i  2

(1 0 )  F  « 160 -  320 M H z —  N -  ♦ 3 dBm 1 3
(1 1 ) F  ■ 80 -  160 M H z — N = ♦ 12 dBm i  2

e ) Check the fine  tune voltage at resistor R184 (lo ck -o n  c irc u it)
F  -  320 M H z —  N > 0 .9  V
F « 649 M H z —  N < 1 5  V

3 ) F S /40  divider
a ) 30 dB probe on measurement point (1 2 ) , measured level should be between 0 

and + 6 dB
b ) Measurem ent point (1 3 ) , measured level > -  1 dB
c ) Check th a t the output frequency varies betw een 8 and 16.25 M H z

4 ) A m plitude m odulator and output
a ) Connect analyser to  module output
b) S h o rt-c ircu it measurement point (1 4 )  and adjust P3 to  obtain maximum  

atten u ato r from  80 to 650 M H z. Remove sh o rt-c ircu it
c ) Test signal level at measurem ent points indicated a fte r  applying voltage 2 V  

on bypass Reg "1" (3 0  dB probe) :
(1 5 ) N -  ♦ 9 dBm ± 3
(1 6 ) N » -  7 dBm ± 4
(1 7 ) N « -  6 dBm ± 3

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

e ) Check harmonics are  <  -  34 dB
f )  Check output s ig n a l^ a tte n u a tio n  is 25 dB from  80 to 650 M Hz, w ith  

measurem ent point (1 4 ) sh o rt-c ircu ited

5) 4 0 0  M H z  a m p l i
(heterodyned range)

a ) Level at measurement point (1 8 )  w ith  30 dB probe : + 17 dBm i  2
b ) Analyser to module output

Adjust P4 on 0 /8 0  a m p lifie r c ircu it fo r output signal level between -  4 and
-  10 dBm from  300 kHz to 80 M Hz

c ) Check th a t harmonics are <  -  35 dB fo r output frequencies from  1 to
80 M Hz
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6 ) Noise level
a ) Connect analyser to  module output
b) Set oscilla tor to 320 M Hz (downward mode)
c ) Check that noise level is ^  -  137 dB at 600 kHz from  carrie r
d) Set oscilla tor to  649 M H z, c a rr ie r  noise level at 600 kHz should be ^  -  133dB

7) Noise floor
Use the spectrum  analyse to verify  th a t the wideband noise floor is -  145 dB 
in the 80 -  650 M Hz range and -  142 dB in the heterodyned range

8 ) N on-harm onic components (m odule closed)
Set the oscilla tor to the heterodyned range 300 kH z to 80 M H z and verify  
that the components at 400 and 800 M Hz of Fo are -  80 dB and that the 
absolute component at 80 M Hz is 100 dB

R E M O V IN G  A N D  R EPLA C IN G  T H E  M O D U L E

a) Remove the righthand side panel (m e te r  side) and rear panel
b) Unscrew and remove the rigid coaxial connections on the V H F  module
c ) Remove the la te ra l a ttachm ents  and the six retain ing screws on the top part 

o f the module (see d iagram )
d ) Raise and pull out the module, avoiding im pact w ith  adjacent subsystems
e ) Follow  the reserve procedure to  replace the module 

L a te ra l a ttachm ents-connecting  w ire  bundle-from  front panel

C A L IB R A T IN G  T H E  M O D U L E  
(m odule replaced or n o t)

See chapter C A L IB R A T IO N
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TE S T POINTS ACCESSIBLE ON TO P O F M O D U LE

1) O sc illa to r lock-on  :
1 -  81 M Hz -  3.32 V  -  6.03 V  

82 -  162 M Hz - 1 . 2 1  V  -  13.36 V  
163 -  324 M Hz ~ 1 .1 6  V  -  13.36 V
325 -  650 MHz - 1 . 1 4  V  -  13.43 V

2 ) Frequency doubler
Tracking  f i l te r  contro l voltage : same values as under (1 )  above

3 ) 20  -  25 M H z disable :
12 V  when oscilla tor locked on 

~  + 0.35 V  when signal absent

4 ) 160 /320  M Hz divider :
1 -  162 M H z ~  -  12 V  

163 -  324 M H z ss ♦  2.55 V  
325 -  650 M H z -  -  12 V

5) V H F  and am p lifie r regulation
1  2 -  3 V ,  according to  frequency

6 ) 320 /650  M H z divider :
80 -  324 M Hz ~  -  12 V  

325 -  650 M Hz ~  ♦ 3.1 V

7 ) 0 /8 0  M H z range :
1 -  81 MHz ~  -  12 V

81 -  650 M Hz cz. *  1.6 V

8 ) 8 0 /6 5 0  M H z range :
1 -  81 M H z c i  + 1.7 V

81 -  650 M H z d  -  12 V

9 ) M odulating re fe re n c e  :
+ 2.5 V  (D C )

10) 4 6 0 /6 5 0  M H z f i l te r  operating voltage :
1 -  50 M H z -s  -  2.97 V  

60 -  81 M H z ~  ♦ 3.58 V
82 -  459 M H z c r  -  2.97 V  

460 -  650 M H z ~  *  3.59 V
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11) 320 /460  M H z f i l te r  operating voltage :
1 -  59 M Hz si + 3.56 V  

60 -  324 M Hz 2: -  2 .96 V  
325 -  459 M Hz a  + 3.56 V  
460 -  650 M Hz ~  -  2.97 V

12) 2 30 /32 0  M Hz f i l te r  operating voltage :
1 -  229 MHz ~  -  2 .49  V  

230 -  324 M Hz -  + 4 .02  V  
325 -  650 M Hz ~  -  2.49 V

13) 160 /320  M Hz f i l te r  operating  voltage :
1 -  162 MHz ~  -  2 .48  V  

163 -  229 M Hz = . + 4.11 V  
230 -  650 M Hz ~  -  2.48 V

14) 115 /160  M H z f i l te r  operating  voltage :
1 -  114 M H z ~  -  2.47 V  

115 -  162 M Hz - * ♦  4.07 V  
163 -  650 M Hz ~  -  2 .47 V

15) 8 0 /1 15  M H z f i l te r  operating voltage :
1 -  81 M Hz as -  2.47 V

82 -  114 M Hz s* ♦ 4.07 V  
115 -  650 M Hz cs -  2 .48  V
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a d re t: OUTPUT MODULE

OUTPUT MODULE

This sub-assembly is made of th ree  distinct e lem ents, that cannot be sepa­
rated  however, once the necessary adjustm ents are e ffe c te d  :

-  The standard am p lifie r or doubler,
-  The a tte n u a to r, by 10 M H z. steps,
-  The c ircu it "A m p lifie r  contro l".

This la t te r  includes a ll potentiom eters and necassary elem ents required for 
the adjustm ents and controls of the module. There are firs t the Q1 to Q10  
transistors which drives the relays o f the a ttenuator pads. Centering and gain 
of the detectors  D2 are  adjusted by P10, P I 1, P6 and P7 and in pulse mode 
by P8 and P9. R egulation voltages 2 (♦ )  and ( - )  are  derived from  the consign 
voltage issued from  the analogical fron t panel and adjusted by P5. The  
in teg ra ted  c ircu its  SN5 and SN6 contro l the detectors sw itching, the doubler 
re lay , the pulse mode, the 10 dB. analog step, which is contro lled  either 
d ire c tly  or in d irec tly  by the switching to doubled range.

The a m p lifie r made o f dynam ic impedance stages, is sym m etrica lly  bu ilt. 
The firs t s tage, achieves w ith  Q1 a gain o f around 8 dB. It  is follow ed by an 
a tten u atio n  c irc u it , named "regulation  2". It  is made of a c e ll w ith PIN 
diodes. Five attenuation  steps of about 2 dB. each are  a ffe c te d  so as to 
m ainta in  a p ra c tic a lly  constant level at the output of the V H F  module, in 
order to  optim ize  the signal to noise ra tio . The transistor Q12 is inserted  
betw een that c ircu it and an a ttenuation  ce ll of 10 dB. which is s h o rt-c ir -  
cu ited  in doubled range, as w ell in d irect range on the position ♦ 20 dBm. A 
balancing c ircu it made o f Q 3 -Q 4  drives the transistors Q 5 -Q 6  the respective 
output o f which are  d irected  on each way of the balanced am p lifie r. 
The bridge R 4 2 -R 4 3 -D 5  cares for the biassing of the transistors Q 7 -Q 9  and 
Q 8 -Q 1 0 . The output is made through a coaxial balun to the a ttenuator. The 
peak to  peak re c tify ie r  D1 is used in d irect range. In doubled range, the  
re lay  K2 d irects  the signal coming from  the am p lifie r to  the diode bridge of 
the  doubler, through the balun T 2 . The level Tracking control allows to  
m onitor the gain of the am p lifie r o f the doubler as a function to the • 
frequency fo r it  is d irec tly  issued from  the fo llow er f i l te r  voltage. The  
output of the doubler is d irected  to the a ttenuator of the doubler on the one 
hand, through the diode D J5 , and to  the rectify ing  diode D17, which makes a 
part o f the d e tec to r D 2 , on the  other hand.
This la t te r  is used in doubled range, but also in d irect range in case of pulse 
modulation

The a tten u ato r includes 6 cells , one of 10 dB, tw o of 20 dB, three of 30 dB, 
tw o  of which being contro lled  sim ultaneously, thus making a to ta l of 140 dB.
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C O N N E C TO R  P IN -O U T

To a ttenuator

-  60 dB pad control signal......................  1
-  30 dB pad contro l signal......................  2
-  20 dB pad control signal......................  3
-  20 dB pad control signal......................  4
-  10 dB pad contro l signal......................  5
♦  12 V .................................................................. 6
-  12 V .................................................................. 7
Level tracking ...................................................  8

A  ...................................................................  9
+ 10 dB pad control signal........................ 10
A m p lifie r centring (R 2 ) . ............................ 11
R ectify in g  bridge curren t..........................  12
Sampling contro l.............................................  13

D2.................. 14
A1............. . 15
D1.................. 16

Regulation 2 ♦ ................................................  17
F ilte r  tracking.................................................. 18
Regulation 2 - ................................................  19
Doubler control............................................... 20

R E M O V IN G  T H E  O U TP U T M O D U LE
(to  obtain  access to  a m p lifie r board or fo r replacem ent)

a ) Remove the rear and righthand side panels (m eterside)
b) Unscrew the knurled ring to  breaker
c ) Unscrew and remove the rigid coaxial link between the V H F  and output 

modules
d) Remove the fix ing screws from  the righthand side-cheek. C arefu lly  withdraw  

the output module through the rear of the instrum ent, to avoid damaging the 
bypasses mounted on the bottom  of the V H F  module
If replacing the module insert the new unit and make a ll connections by 
carry ing out the above procedure in reverse oder
For m aintenance operations remove the cover to  obtain access to the 
a m p lifie r board. The V H F  and output modules are connected by means of a 
coaxial extension cable

TR O U B L E S H O O TIN G

Equipm ent required :
-  m ultim eter
-  spectrum  analyser
-  m illiw a ttm e te r

S T A N D A R D  VER SIO N

The controls are  on the am p lifie r control board
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a d r e t OUTPUT MODULE

C O N N E C TO R  P IN -O U T  
CDE A M P L I/IN T E R F A C E

-  12 V .............................................................................. 1
-  12 V .............................................................................  2
+ 12 V .............................................................................  3
Tracking f i l te r  contro l, from  V H F  module. 4 
Regulator 2 contro l, from  analogue front
panel.................................................................................. 5
D etection  to  in te rfa c e ............................................ 6
Cell ♦  10 dB control from  registers board. 7

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8
-  60 dB c e ll co n tro l................................................  9
-  30 dB ce ll con tro l................................................  10
-  20 dB cell contro l................................................  11
-  20 dB cell contro l................................................  12
-  10 dB cell contro l................................................  13
Doubler validation (003 option).........................  14
♦  5 V .............................................................................  15
♦  18 V .............................................................................  16
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a d r e t AMPLIFIER

A M P LIF IE R  A M P I.I-A T T E N U A T O R  C O N TR O L  

ADJUST-C HECK

R equired equipment :
-Subvis coaxial extender,
-  D ig ita l m u ltim eter,
-  RF m illiw a ttm e te r ,
-  1.5 G H z. spectrum  analyser,
-  N etw ork  or am plitude analyser associated w ith  a 1.5 GHz. wobulator.

1) Check the  resistance betw een the e m itte rs  of each TP 3094 and -  12 V 
(9  ohms <  R < 9 .5  ohms). Same measurement on the em m iters  of each 
TPV 596 and -  12 V  (4 .3  ohms < R  < 4 .7  ohms)

2 ) Check the  bias voltage of the fina l stage w ith  respect to -  12 V
a ) Em m iters o f the TP  3094 : 0 .9 V < U < 1 V )
b) E m itte rs  of the TP V  596 : 0 .8 V < U < 0 .9 V )

Adjust these voltages i f  necessary in bridging e ith er R42 or R43 by a resistor
3) A m p lifie r centring

Adjust P I so as to obta in  the m inim al H2 distortion w hithin the range 0.3 to 
650  M Hz

4 ) R egulation 2
D isplay 100 M H z, ♦ 13 dBm on the range 10 dBm. Adjust P5 so that the 
voltage "U  Reg 1" does not s ig n ifican tly  vary in passing from  + 13 to
♦ 4 dBm, dB by dB

5) F'or a ll adjustments, re fer to  the chapter V  : "C alibration"
6 ) SWR measurement

This measurement is carried -o u t in the absence of the input signal. Connect 
the  output of the a tten u ato r to  a d irective  coupler, connected itse lf to the 
w obulator. The output SW R, measured w hith in  the range 1 to  650 M Hz must 
be equal or less than 2 w ith  no a ttenuation , or equal or less than 1.5 with  
attenuation
W hith in the range 6 5 0 -1 3 00  M H z 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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a d r e t  » uTtnfaymB 002 o p tio n

E L E C T R O N IC  BREAK HR

The generator a tten u a to r and a m p lifie r are protected by an output 
relay contro lled  by an operational a m p lifie r . The signal is input to a 
peak detecto r through a capacitive  divider C4 -  C5. The detected  
signal is applied to  the input of a m p lifie r SN1 which energises the  
relay.

The option includes an instantaneous protection  fa c ility  to enhance 
instrum ent security , especially  during the interval required to o p e n -c ir -  
cu it the output connection.

The detector c ircu its  includes diodes used as peak detectors (negative  
and positive peaks : D2 to  D 5) and a tripping threshold dissipation  
c irc u it.

The pro tection  system is reset as soon as the source o f disruption is 
removed.

TR IP P IN G  T H R E S H O L D  A D JU S TM E N T

a ) Remove the c irc u it-b re a k e r from  
the generator and open the 
casing

b) Connect the c ircu it to a + 12 V 
supply

c ) Connect the spectrum  analyser 
to  the c irc u it-b re a k e r input and, 
using an a m p lifie r , apply to  the  
output a signal at 300 M Hz  
variable in level from  *  20  to
♦ 30dB m /50

d) Adjust C4 so that the c irc u it -  
breaker operates at a level 
betw een 4 25 and 29 dBm

e ) Check that the c irc u it-b re a k e r  
is au to m atica lly  reset at a level 
betw een ♦ 22 and ♦ 26 dBm.
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002 OPTION a d r e t

B R E A K ER  M A IN  H O ARD

B R E A K ER  L IG H T  B O ARD
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1F.EF. PROGRAMMING

O PTIO N 004 

IE E E  P R O G R A M M IN G

a d r e t

This board insulates signals coming from  IEEE  Bus. The 1 MHz clock transits  
through the transform ing T1 (w ith  an inversion k ). On the one o f the 68488 
registers w ritin g , Y3 o f decoder 74LS138 (B ) passes over "(/' validating so 
the addresses and the R /\V  on the SN5 (G ) output. This inform ations convey 
through photocouplings, w ith  a lim e  about 1 s (l).
N o te  that the datas(SN 4) are d iffe re d  of 0 .5  s (H )  by the step up of Y 3 (8 ) .  
The in form ation  pin 6 o f SN28 valides the chip select of 68488
(L  and M ) realising the w riting  in the register. A reading (C ) (who is not 
considered Revalidates the  SN6 sweep c ircu it and replaces the SN15 sweep 
c ircu it JK Q  (pin 8 ) at " 1 ”.

For the reading, the addresses transmission at 68488 is the same that the 
previous w riting  : the firs t reading o f the board is not considered by the 
C P I, it only fills  the addresses at 68488 w ith  the decoder Y3 (S N 1) output. 
To read e ffe c tiv e ly  the datas, a second reading by Y5 (SN’ l )  is necessary and 
it is this one who is considered by the CPU.

C H R O N O G R A M

Clock (61 74LS138) 

Decoder output Y3

Decoder output Y5  

Addresses bus, R /W  

Datas bus (w r itt in g )  

Clock (S N 5)

Addresses outpu t, R/v!

D atas output (S N 4)

Addresses photocouplings 
output

Datas photocouplings 
output

E (68488 ) 

Photocouplings (C 5)

C5 (p in  13 of SN13) 

D atas  of 68488  

Outputs SN7 

Inputs SN3
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a d r e t PULSE MODULATION

PULSE M O D U L A T IO N  (O P T IO N  006)

The contro l pulses are  sim ultaneously input to  a threshold am p lifie r and a 
tim er which respectively enable the m odulator and level regulator.

The threshold a m p lifie r (Q 6 , Q 7) is fo llow ed by a diode signal-shaping c ircu it 
D 4, D5. The output pulses are  transm itted  to  the m odulator which chops the 
HF signal at the ra te  o f the la tte r  by means o f a balanced am p lifie r of 
variable slope. The m odulator is operated  v irtu a lly  from  the s tart o f the 
pulse (lo w  threshold 0.35 V ).

Level regulation is sim ultaneously provided by applying the pulse signal to the 
input o f the + tim e r -  which controls MOS switch SN6. Closing o f this 
switch is retarded by 2 s so as to correspond to  the com plete charge of C l 
(peak value o f the signal).

When SN6 closes the charge on C l is transferred  in to  C2 (0.1 F )  through 
SN’ l ,  an operational a m p lifie r w ith  high input impedance and low output 
im pedance. This d e tected  level is conform ed, then routed across the going 
down im pedance SN3 to  the  " IN T E R F A C E " board, w here it is compared with  
the im pedance reference voltage.

Opening of the sw itch is also retarded re la tive  to the fa lling edge o f the 
pulse to  improve the e ffic ie n c y  of the detecto r ( t im e -d e la y  due to  R18, R19, 
C l and Q 6).

BLOCK D IA G R A M
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PUI.SK m o d u l a t io n a d r e t

ADJUSTMENTS

Preparation

•  The access to c ircu it can only be possible a fte r  removing the output unit from  
the instrum ent.

•  Remove the top and b o tto m , righthand side and rear panels.
• Disconnect a ll coaxial connections from  the unit and remove following the pro­

cedure described fo r the a m p lifie r .
• Remove the cover and reconnect a ll connections by means o f extenders.

PULSE

M O D U L E  R EPAIRED

Equipm ent required
-  M illiw a ttm e te r ,
-  spectrum  analyser.

1) Adjustm ent and level contro l
S h o rt-c ircu it PT1 of the "Analog Front Panel" board. See chapter 
"C A L IB R A T IO N ", paragraph 7

2 ) ON/OFF" ra tio  control
a ) Close the option
b) Connect analyser to a tten u ato r output
c ) In ject on the BNC socket, a modulating signal very low frequency, which 
low level is equal to 0 V  and high level to  4 V . V e r ify  O N /O F F  ra tio  w ith

follow ing frequencies :

10 to 200 M Hz > 7 0 dB
200 to 500 M Hz > 6 0 dB
500 to 650 M Hz > 5 0 dB
650 to 1300 M Hz > 9 0 dB
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a d re t E^iMcfcnankguH, MAIN POWER SUPPLY

M A IN  POWER SUPPLY

The power supply bloc includes :

-  The mains f i l te r  w ith  the voltage selector, and protection  fuse,
-  The transform er,
-  The fan,
-  The rectify ing  and smoothing c ircu its ,
-  The protection  board,
-  The regulation board.

This la t te r  supply the regulated voltages : ♦ 12 V ,  Pilot + 18 V , + 12 V , 
+ 5 V , -  12 V  and a flo a tin g  power supply for the IEEE programming  
(O p tio n  004) : about 13 V  idle.

A ll sources except that o f the IEEE option are  pro tected  against the short 
c ircu its .

The "Presence Power" is intended fo r the microprocessor in form ation  of 
e ith er a mains drop, or the reset in s tand-by o f the instrum ent. It  can 
th e re fo re  store the existing working configuration. For that reason, this 
voltage is filte re d  w ith  a very short tim e-co n stan t so as to vanish before all 
other power sources.

The "P rotection" board lim its  the p rim ary  current on startup. This one is in 
fac t very im portant due to  the use of a toroidal transform er. This protection  
is achieved in introducing in series of tw o resistors o f 22 ohms. A fte r  a few  
seconds these resistors are sh o rt-c ircu ited  by the relay. Closing o f the la tte r  
is contro lled by the "Presence Power" voltage and above a ll by the unregu­
la ted  ♦ 18 V .

A therm al breaker in series w ith  the " O N -O F F "  switch stops the power 
supply in case of overheating of the instrum ent.
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MAIN POWER SUPPLY a d r e t

C O N N EC TO R  P IN -O U T

♦ 18 V  (n o n -reg u la ted )......................................................... ..... 1
♦ 18 V .............................................................................................. .....2

12 VP (p ilo t supply)............................................................ .....3
♦ 5 V .............................................................................................. .....4
♦  5 V .............................................................................................. .....5
♦ 5 V  (n o n -reg u la ted )............................................................... 6
A ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

♦ 12 V ............................................................................................... 8
♦  12 V ............................................................................................... 9
"Supply present" signal to  CPU, protection  and
switch boards................................................................................  10
"Supply absent" signal to option 004 and o n /o ff
sw itch................................................................................................  1
Supply present (n o n -reg u la ted )............................................ 1
♦ 12 V  (n o n -reg u la te d )............................................................ 1
-  12 V ...............................................................................................  1
-  12 V ............................................................................................... 1
-  12 V  (n o n -reg u la te d )............................................................ 1

*
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a d r e t INTERCONNECTIONS

INTERCONNECTIONS
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adret PILOT

PILOTS

A) 80 MHz 10“ 7 s t a n d a r d  pilot

ADJUSTMENT -  CONTROL

Equipment  requ i red  :
-  M u l t im e te r ,
-  20 MHz osci l loscope ,
-  1.5 GHz s p e c t ru m  analyser ,
-  F re q u e n c y  s t a n d a rd  s ou rce  (10  MHz o r  subm ul t ip le )  which can  vary of  ,  

± 20 Hz,
-  E x te n d e r  ribbon

1 )  Power  supply  con t ro l
a )  Ver i fy  on pin 11 of  SN2 : ♦ 5 V i  5X
b) V er i fy  on pin 3 of  c o n n e c to r  : ♦ 7 V t  5%

2)  T h e r m o s t a t  o p e ra t in g
A f t e r  5 minu te s  o p e ra t in g ,  ver ify  t h e  pilot consumpt ion  fal ls  down of  400 mA 
max to  less 250 mA

3) 80 MHz o u tpu t  f i l te r
Connec t  s p e c t ru m  ana ly se r  t o  80 MHz o u tp u t .  Adjust T4  and T5 so  as  to 
o b ta in  m ax im al  level : ♦ 2 dB m /5 0  ohm s  i  2 dB 
Check ha rm on ic  2 : /  -  44 dB
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PILOT ad ret riuadtTTOT̂ TU®.

4)  10 MHz ou tp u t s
Ver i fy  level on o u tp u t s  loaded by 100 ohms
-  pins 4 and 5 of  co n n e c to r  : ^  1 Vpp
-  pins 8 and 9 of c o n n e c to r  : ^  1 Vpp

5) F re q u e n c y  ca l ib ra t ion
(o p e ra t in g  pi lo t ,  s tab i l i sed  t e m p e r a t u r e )
Set  up the  e x t e rn a l  p o t e n t i o m e t e r  a t  ha l f - ru n
Put the  s t a n d a rd  f r equency  on an osci l loscope channel
Put one  of t h e  pilot 10 MHz o u tp u t s  on th e  o th e r  osci l loscope channel  
Adjust var iable c a p a c i t o r  C24 t o  s to p  the  process ion

6)  O sc i l l a to r  s t a r t
V er i fy  t h e  osc i l l a to r  s t a r t s  on t h e  bo th  s top  of  c a l ib ra t io n  po te n t io m e te r

7) Phase- lock ing  l imit
Check th e  phase - lock ing  l imi t  in (+) and  ( - )  : >  10 Hz
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adret PILOT

B) 10 -9  pilot

ADJUSTMENT -  CONTROL

Equ ipm en t  requ i red  :
-  M u l t im e te r ,
-  Osc il loscope ,
-  S p e c t ru m  analyser .

1) 80  MHz f i l t e r  a d j u s t m e n t
a )  Solder 390 ohms res is to r  in para l le l  w i th  T02 and se t  T01 t o  maximum
b) Desolder re s i s to r  and  c o n n e c t  in para l le l  w i th  T01.  Set  T02 t o  maximum
c )  Remove re s is to r  and  c o n n e c t  s p e c t ru m  ana lyse r  t o  module o u tp u t .  Verify 
t h a t  s ignal  level is b e t w e e n  ♦ 2 and  + 4 dBm

2) 80  MHz level
Ver i fy  th a t  t h e  80 MHz level input  to  the  " lo c k -o n "  c i rcu i t  is -  5 dBm t 1 
(u se  30 dB probe)

3) 10 MHz level
Ver i fy  th a t  t h e  10 MHz level input t o  the  " lo c k -o n "  c i rc u i t  is ♦ 3 dBm ± 1
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PILOT adret lEleEĈiainrtqjuiB,

4) S u m /d i f f e r e n c e  f r equency  c e n t r i n g  :
a )  Lock g e n e r a to r  o n to  e x t e rn a l  r e f e r e n c e
b) Display Lissajou f igure  showing phase  re la t ionship  of  10 MHz re fe rence  
and 10 MHz pilot  ( r e a r  panel  o u tp u t )
c )  Adjust the  1 0 - tu rn  p o te n t io m e te r  t o  s tab i l i se  the  im age  and m e asu re  the 
vo lt age  a t  the  bypass ad jacen t  t h e  o u tpu t  co n n e c to r  (3 V < U < 9  V)
d) Disconnect  coaxia l  link f rom bypass and  connec t  to  osci l loscope  probe.  
Adjust PI t o  c e n t r e  t h e  d i f f e r e n c e  f r equency  (5V)
e )  Remove th e  coax ia l  link



adret LOGIC BOARD

LOGIC BOARD

T h e  logic board  com bines  t h e  four func t ions  spec i f ic  t o  t h e  7200A.

AUDIO FREQUENCY AMPLIFIER

T h e  a u d i o - f r e q u e n c y  signal  o u tpu t  f rom th e  in te rpo la to r  is ad jus ted  in 
a m p l i t u d e  over 10 dBm by means  of  AD7533 DAC SN8 c o n n ec ted  t o  LM318 
am p l i f i e r  SN16.  T h e  ou tpu t  cu r r e n t  of  am pl i f ie r  SN15 is inc reased  by t r a n s i s ­
to r s  Q l ,  Q2,  Q l l  and Q12 t o  drive t h e  ou tpu t  a t t e n u a t o r  on 50 by s teps  of 
20 dBm. An analog  ce l l  o f  10 dB is in se r ted  in to  t h e  link b e t w e e n  the  two 
a m p l i f i e r s  SN16 and  SN15. Switch ing is p e r f o r m e d  by SN7 (4053 1/3) .

CALIBRATION EPROM AND CMOS RAM

An a dd res s  bus  s to re d  by 74C374 reg is te r s  SN30 and  SN31 supplies the 
ad d re s s e s  t o  t h e  EPROM conta in ing  th e  c o r r e c t i o n  c o e f f i c i e n t s ,  and t o  the 
save CMOS RAM m em or ies .  T h e  d a t a  bus is s t o r e d  upon writ ing by 74C374 
r e g i s t e r  SN29,  and  a m p l i f i ed  during reading by 74LS244 buf fe r  SN28.  A 
c i rc u i t  enabling p rog ram m ing  of t h e  EPROM is made  up of  t h r e e  74LS26 
NAND g a t e s  SN32, and  by Q 9  and Q10.  The  CMOS RAM is rescued  by a 
3.6 V Nicad  a c c u m u la to r  when  no e x t e r n a l  pow er  is supplied t o  t h e  e q u ip ­
m e n t .  When e x t e r n a l  power is supplied ,  t r an s i s to r  Q6 ensures  supply of  power 
t o  t h e  R A M 's ,  and c h a r g e s  t h e  a c c u m u la to r .

CALIBRATOR P E A K -T O -PE A K  DETECTOR AND REMOTE CONTROL

A p e a k - t o - p e a k  am p l i t u d e  d e t e c t o r  ensu res  c o r r e c t  am p l i tude  for  t h e  * 
e x t e r n a l  modulat ing signal .  Th is  c i rc u i t  drives tw o  indica to r  l ights  loca ted  on 
t h e  f ront  panel  of  t h e  e qu ipm en t  in t h e  Modula t ions module,  enabling a d j u s t ­
m en t  of  t h e  signal  app l ied  t o  t h e  e x t e r n a l  modula t ion  inputs  ; t h e  ci rcu it  
a l so  warns  t h e  in s t rum en t  m ic roprocesso r  if t h e  input signal  am p l i tude  is not 
c a l i b r a t e d  in e x t e r n a l  modula t ion .  T h e  cho ice  o f  AM or  FM e x te rn a l  m odu­
la t ion  input is m ade  by 4053 1/3 sw i tch  SN7. A first  LF356  fol lower 
am p l i f i e r  SN17 drives  LM311 pos i t ive -peak  and n e g a t iv e -p ea k  double  d e t e c t o r  
SN23 and  SN24. The  peak  vo ltages  d e t e c t e d  a r e  added  by means  of  TL072 
1/2 SN22, which dr ives TL072 1/2 inverser  for  am p l i f i ca t ion .  Its output  is 
s en t  t o  t h e  f ront  panel  t o  co n t ro l  t h e  tw o  s p a d e -h e a d  L E D 's  indica t ing the 
d i r e c t io n  n ece ss a ry  t o  c a l i b r a t e  t h e  modulat ing  s igna l ,  and  t o  pins 12 and  13 
of  74LS132 1/4 NAND g a t e  SN14 t o  g e n e r a t e  a n  in te r rup t ion  reques t  t o  the  
m ic roprocesso r .
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S w e e p i n g  r e m o t e  c o n t r o l

The e x t e rn a l  pedal  c o n t ro l s  a r e  l im i ted  in am p l i tude  t o  ♦ 5 V by D9 and 
D19,  and a t  ground by DIO and D l l .  Two 4.7 pF  c a p a c i to r s ,  C36 and C37,  
f i l te r  the  link with  t h e  peda l .  T hese  signals  a r e  appl ied t o  pins 9 and  10 of  
74LS132 SN14 which t r i g g e r s  4528 1/2 m onos tab le  SN13, causing an  i n t e r ­
ruption reques t  m ade  by 4027 1/2 SN12.

SWEEPING

The Sweep  module  suppl ies,  under  m ic roprocesso r  c on t ro l ,  a  g radient  analog 
vo ltage avai lab le  on th e  e qu ipm en t  front  pane l .  Ampl i tude of  t h e  d igi tal  
g rad ien t  is t  5 V. An a d ju s t a b le  vo lt age  r e f e r e n c e  made  up by 1458 1/2 
SN13 drives AD7533 DAC SN11.  This  DAC delivers  a  voltage which is 
in c re m en ted  a t  e a c h  s t e p  ; t h e  a m p l i t u d e  of  t h e  voltage range depends 
d i r e c t ly  upon th e  n um be r  o f  sweep ing  s t e p s .  It is as soc ia ted  with  1458 1/2 
am p l i f i e r  SN19, which drives  a  second AD7533 DAC SN10, which in tu rn  
yields  an inverse mult ip ly ing f a c t o r  for  t h e  num ber  of  s t e p s  so  as t o  always  
have cons tan t  g rad ien t  p e a k - t o - p e a k  am pl i tude  of  i  5 V. This  DAC is a s s o ­
c i a t e d  t o  1458 1/2 am p l i f i e r  SN18,  which drives 1458 1/2 output  am pli f ie r  
SN18.

I
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CONNECTOR PIN-OUT

Circuit  b r e a k e r .....................................................
AF signal  Modulat ion  f rom  T im e  Base. .
1 kHz Modulat ion f rom  T im e  B ase .........
FM ex te r i e u r  from socke t  Front  Panel .  
AM e x te r i e u r  f rom s ocke t  F ron t  Panel .
O n /O ff  from socket  F ron t  Panel ...............
In te r rupt  request  IRQ to  CPU board ......
R ese t  from CPU b o a r d ...................................

INTERNAL DATA BUS
Inputs  and o u tp u t s ...........
F r o m / t o  CPU board

1 MHz n _ ! ( E )  from CPU board.

INTERNAL ADDRESS BUS 
Inputs from CPU b o a rd ..................

DO. 
D l .  
D2. 
D3. 
D4. 
D5. 
D 6. 
D7.

R/W (R e a d /W r i t e )  f rom CPU board .
Regula to r  2.....................................................
R egu la to r  1....................................................
Vernier  c o n t ro l ............................................
Modulat ion c a l ib r a t io n .............................
♦ 12 V p i lo t ..................................................
♦ 12 V...............................................................

AO.
Al.
A2.
A3.
A4.
A5.
A6.

♦ 5 V.........................................

-  12 V.........................................
R egu la to r  2...............................
V e r n i e r .........................................
Sweeping  to  Front  Panel . . .
+ 5 Volt  Stand  By.................
AF ou tpu t  t o  F ront  Panel .

Pins not  l is ted not connec ted .

1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16 
21
23
24
25
26
27
28
29
30
33
34
35
36
37
38 39 
40 41
42
43 44
45
46
47
48 
50
17 18 
19 20 
22 31
49
NC
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BOARD ADJUSTMENT

Equipment required

-  1 m u l t im e te r ,
-  1 RMS m i l l i w a t tm e te r ,
-  1 osc i l loscope  75 MHz (w i th  r e a r  socket  Z ax is  input ) ,
-  1 7200 m a in f r a m e  (c h a rg e d  b a t t e r y )  with Modulat ions board  ad jus ted .

N o ta  : T a k e  off  t h e  EPROM 2716 SN33.

1) Check  o f  m e m o ry  vo ltage

a )  The  power supply be ing  d i s co n n ec ted ,  c o n n e c t  t h e  m u l t im e te r  on R59 
(330  Q ) ,  s ide  t r a n s m i t t e r  of  Q6,  read  3.6 V t  1%.

b) Check t h e  c o n s u m m at io n  of t h e  RAM w ith  measur ing  th e  vo ltage at  
t e rm in a l s  of  R59 < 3 3  mV,  i. e.clOO /iA.

c )  Connect  t h e  power  supply and  m easure  on R59,  s ide t r a n s m i t t e r  o f  Q6,  
about  5 V.

2)  Check o f  A F  am pl i f i e r

a )  V a l ida te  the  AF g e n e r a to r  a t  1 kHz,  ou tpu t  level + 20 dBm.
b) Connect  the  m i l l i w a t tm e te r  c h a rg e d  on 50Q and  ad just  PI so  a s  t o  obta in  

2.24 V RMS.
c)  Display ♦ 10 dBm and ad just  P2 so  as  t o  o b ta in  0.708 V RMS.
d) With displaying th e  fol lowed levels,  check  t o  o b ta in  :

♦ 5 dBm 398 mV RMS ♦ 5%
0 dBm 224 mV RMS + 5%

- 10 dBm 70.8 mV RMS + 10%
• 20 dBm 22.4 mV RMS + 10%
- 30 dBm 7.08 mV RMS + 10%
— 40 dBm 2.24 mV RMS + 10%
wm 50 dBm 0.708 mV RMS + 10%
- 60 dBm 0.224 mV RMS + 10%

3) Check o f  D e t e c t o r  -  C a l ib ra to r

a )  V a l id a te  t h e  AM or  FM socke t  in DC ex t .
b)  Injec t  it with  t h e  AF g e n e r a t o r ,  a 1 kHz signal  on th e  socke t  previously 

s e le c te d .
c )  Connect  t h e  m u l t im e te r  in AC on PT1,  ad just  the  AF g e n e ra to r  so a s  to 

read  1 V RMS. Check t h e  level in PT2.
d)  Connec t  t h e  m u l t im e te r  in DC and  chec k  PT4 + 1.41 V and PT3 -  1.41 V.
e )  Connect  t h e  m u l t im e te r  in D6 on PT6 and  ad just  P4 so  as  t o  ob ta in  0 V 

(ba lanc ing  of  tw o  l ights  of  t h e  front  panel ) .
f)  Change t h e  input of  modula t ion  and c o m m u t a t e  t h e  display on th e  se lec ted  

input by FM (kHz) or  A MX and  chec k  th e  ba lancing  in PT6.
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4)  Check  o f  sweeping

a)  V a l id a te  t h e  sw eep  func t ion  (ex  : choose  S ta r t  10 MHz, Stop  100 MHz, 
re laxed  Mode WMA , 100 s t e p s  and  2 ms by s t e p ) .  Adjust P5 t o  c e n t r e  
t h e  o u tpu t  vo l tage ,  sweep ing  about  0 V.

b) Check of  sweeping r em a ins  c e n t e r e d  with  varying th e  s tep  number.
c )  Adjust P3 so  as  t o  o b ta in  5 V on th e  pin 7 of  SN19.
d) Check with  t h e  osc i l loscope  on th e  r e a r  socke t  repe red  by _T~L with  10 ms 

by s t e p  and 10 s t e p s ,  t h a t  t h e  o u tpu t  is :

5 V

0  V

^  ■ t e m p s  par  pas 
X ■ nom bre  de  pas

100 ms

e)  Check with  t h e  osc i l loscope  on th e  r e a r  socke t  repered  by in the
s a m e  conf igu ra t ion ,  th a t  we o b ta in  10 pulses.

/

0 V.

-  5 V _____

0 

/ 100 ms

f) Display a f r equency  of  S t a r t  100 MHz, S top  600 MHz, s tep  number  5, 
speed  2 ms by s t e p ,  a  m a rk e r  a t  300 MHz, so  as  to  ob ta in  :

0  V

-  5 V _____

The m a rke r  level is depending  on the  p o te n t io m e te r  posit ion b e tw een  the  

tw o  s o c k e t s  and J1L .
g) Check with  t h e  osc i l loscope  on th e  r e a r  s ocke t  repe red  by 

a p p e a r a n c e  of  a posi t ive pu lse  cor responding  t o  e a c h  marker  
t h e  previous ca se .

, the  
exem ple  of

5 V----------

0  V. T r a c e  so r t ie

5 V.

0  V Marqueur sor t ie -
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