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GENERAL

The ADRET 5104 synthesizer is a synthesis-technique programmable master oscillator
covering the band from 90 to 120 MHz with 10 Hz resolution and a stability of 2 parts
in 108 per day.

'he output frequency, intended for the control of hyperfrequency sources such as
those used In sateliite communications facilities, is avatlable on a coaxial connector on
the rear of the instrument at a fixed level of + 13 dBm/50 £.

The output frequency may be set either manually on seven decimal switches or remotely,
by an externally-generated program fed to a rear-panel connector.

MAINTENANCE

The construction of ADRET-ELECTRONIQUE instruments is basically modular. This

| is inherent in their design. Maintenance of them is therefore easily carried out in two
distinct stages :

— This first stage consists of replacing the defective module or sub-assembly with an
identical module from the spare-parts stock. Aimost all of the modules take the form
of plug-in-boards with keyed connectors. They are adjusted at the plant on special
test benches in accordance with a precise procedure that does not vary from instru-
ment 1o instrument, guaranteeing a high degree of interchangeability. ldentifying
the defective sub-assembly is considerably facilited by the schematics, charts, and
explanations given in the technical manuals ;

— The second stage of maintenance consists of trouble-shooting the defective sub-
assembly. During the guarantee period {(one year from the date of delivery), this will
be done free of charge by ADRET-ELECTRONIQUE in no more than a week or two.
ADRET is of course ready to help its customers following this garantee period, charging
a modest sum for each maintenance operation.

Companies or organizations with qualified staff and the necessary basic instrumen-
tation (oscilloscopes in particular) can readily trouble-shoot these instruments them-
selves. The technical manual supplied with the instrument includes detailed circuit
diagram , a parts list, and chapters on adjustement and maintenance.

ADRET is also prepared to organize training sessions covering one or several instru-
ments for its customers ; a good technician will generally need two or three days to
become famitiar with our products.

Finally, we can supply, on request, such spare parts as transistors, I1C’s, resistors, capa-
citors, etc..., if these have to be replaced.

I , — e ———————————— : —— — —




CHAPTER | — SPECIFICATION

FREQUENCY

Frequency range : S0 to 119,999 99 MHz
Resolution : 10 Hz -

Number of digits: 7

Stability : -

® 2partsin 10- # per day after 72 hours’operation
® 5partsin 10- % per day after 3 maonths'operation

LOCKING

To external standard, by built-in comparator, moni-
tored by a £ 5 V output on the rear panel, with built-

in master oscillator tuned by a ten-turn potentiometer,
Frequency : b MHz

Level : 200 mVrms to 1 Vrms/50 £

OUTPUT LEVEL

The output signal is available on a rear-panel BNC
connector,

Fixed output levet : + 13 dBm/50

Output level flatness from 90 MHz 10 120 MHz : = 1 dB

SPECTRAL PURITY

Harmonic signals : — 26 48

. ® Non harmonic signals ;

¢ Line frequency spurious : = 70 dB (typical)
® QOther spurious : ~ 80 dB {— 85 dB typical)
Phase noise (in a 1 Mz bandwidth typical)

® 115dB at 300 Hz from carrier

® 120 dB at 1 kHz from carrier

® 125 dB at 10 kHz from carrier

® 140 dB at 100 kHz from carrier

PROGRAMMING

Manual/Remote switching by logic input to programs-

ming connector.
Impedance : 2.2 k{2
Current source TTL logic :

® «O» logiclevel : 0V 10 0.7 V/0.2 mA

® «i» logiclevel : +2V to + 5 V/0.1 mA
1-2-4-8 BCD code

® Parallel input

® Acquisitiaon time : See table below

Digit affected Settling time Settling time

by the frequency at 100 Hz from | at 10 Hz from

switching final frequency | final frequency
107 - 108 H2 1.8 ms 18 ms
10¢ Hz O ms 12 ms
105 Mz 4 ms 6 ms
| 104 Hz 18 ms 25 ms
103 -102 - 103 Hz 20 ms 35 ms

The above-mentioned settling times depend only on the
weight of the digit affected by the frequency switching.

ALARM

A front-panel indicator monitors the frequency of the
output signal.

On : output frequency different from programmed
value.

Off : output frequency equal to programmed value.

POWER SUPPLY

Voltage : 115 0r 230 Vims 2 10 %
Frequency : 50 to 400 Hz
Consumption : 22 VA

TEMPERATURE RANGE
Operation : 0 to + 50 C
Storage: —20t0+ 70 C

MECHANICAL DATA
Height :

® Front-panel : 126 mm
® (abinet : 110 mm
Width : 203 mm

Depth : 400 mm
Adaptable to 19” rack : 3 U (two synthesizers can be
inserted in the mainframe). '
Mass : 6,5 kg.



CHAPTER Il
OPERATING INSTRUCTIONS

1.7 - SETTING UP

The instrument is plugged into the mains using an

FRB DO3 power cord with autematic lock (supptlied
with the instrument).

Set the mains voitage selector 10 115 or 230 V leach
setting has a tolerance of £ 10 %). Protecticn is by

two 250-mA fuses, connecied in series for 230 V and
in paratlel for 115 V.

1.2 - CONNECTIONS

See Plate 111.71 : Connector Characteristics.

- FRONT PANEL

There are no connectors on the frant panei of the 57104.
REAR PANEL

Plate 111.1 shaws al! connections to be made to the
rear panel of the instrument.

11.3- CONTROLS LOCATION

3.1 - FRONT PANEL

The seven decimal switches on which the output
frequency is set are an the front panel. They provide
frequency switching from 10-Hz ta 10-MHz steps.

Three validation lights are also located on the front
panel ; in order :

DSO1 : ¢ALARM», indicating when off that the |
output frequency is identical to that set on switches |
KO1 or programmed viz programming connector SO1.

DSO2 : «REMQTE», indicating when {it that the

«Remotey mode is enabled (from pin 20 of program- -

ming connector SO3 on the rear panel).
DSO3: « », indicating that the instrument and master

oscillator are on ; goes out when the master osciliator
has warmed up.

See Plate 11.2 for front panel reference.

3.2- REAR PANEL

All outside connectors, together with the potentio-
meter used 1o tune the master oscillator, are lccated
On the rear panel. They are described in Plate V-2,

11-4 -PREPARATION FQOR USE

Before turning the instrument on, check that switch
KO2 is set 1o a position compatible with the mains
vaitage (115 or 230 Vrms).

As s00n as the instrument is plugged in, indicator light
DSO3 on the front panel lights, indicating that the
Instrument and master oscillator are on. Wait until
DSO3 goes out again before using the instrument,

11-5 - USE

Refer 1o descriptive Plates 11.2 and 1.3 for the loca-
uons ot front and rear panel controls.

2.1 - DIGITAL MANUAL MODE

The Manual maode is selected via pin 20 of rear-panel
Connector SO 3.

The absence of a signal on pin 20 selects the Manua!
mode.,

«REMOTE» lamp DSO2 on the front panel should
be off.

Set the output freguency on the seven decimal swit-
cnes (KQ1}, which are direct-reading.

5,2 -DIGITAL REMOTE MODE

The Remote mode is also selected via pin 20 of pro-
gramming connector SO1.

Apply a «O» level to this pin {0 10 0.7 /0.2 mA).

«REMOTE» tamp DSOZ on the front panel shouid
be iit.

Programming should be in TTL-compabible positive
logic, since the input circuits consists of a series L
TTL gage preceded by an BC filter (see Plate Vi-9 for
a circuit diagram of the code filter).

The desired output frequency is programmed by
appiving a «1» level to the corresponding code in-
puts and & «0O» level 1o the remaining pins.

Figure 2 shows the pin references of programming
connecior SO3.

Pin 20 1s used to program the cperating moce : for
the Manual mode, no signal is applied to this pin
for the Remote mode, s «O» level is applied to it.

Pin 18 provides a logice level determined by the
operating mode : «O» in the Manual mode and «1y
in the Remate mode. |
Pin 19 is connected to the instrument ground, and
the remaining pins receive the frequency-programmiing
codes In positive logic (¢ 1»= + 2V 10 +5V/100uA ;-
«O»= 010+ 0.7 V/0.2 mA).

It should be noted that the 8.107 Hz bit cannot he
programmed from connector SO3. Any validation of
a step smalier than 1.10% Hz validstes the 8.10° Hz
step Internaily.

Exemples -
1} F= 90 MHz |
To obtain this output frequency, code the 1.107
Hz and 8.107 Hz steps or simply the 1,107 Hz step.
20 F= 96 MHz
Code the 1,107 Hz, 4.106 Hz and 2.106 Hz steps
or all three plus the 8,107 Hz step.
3} F= 114 MHz
Cade the 1.10% Hz, 1.107 Hz and 4.706 Hz steps.

FIGURE 2 : Pin references of programming connector SO3.

19 18 2 1
| | 1

b5 0000000CCO0D00000
??CODEC}OQOCGDDOD?Q
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REMOTE PROGRAMMING

| I
PIN FUNCTION PIN | FUNCTION
1 1 10! 20 (LOCAL/REMOTE;
2 g 101 21 NC
3 2 10! 20 1 105
4 | 4 101 23 | 8 1(05
5 | 1 102 |24 2 105
6 | 8 102 25 4 Qs
7 2 102 26 1 106
8 | 4 102 27 3 106
g 1 103 28 2 106
10 8 103 29 4 106
11 2 103 30 1 107
12 4 103 |3 8 107
13 1 104 32 NC
14 8 104 ;33 NC
15 2 104 o 34 1 108 |
s 4 104 35 NC e
17 ~ NC 35 NC
18 |lev.«O»/Lev.qly;: 37 NC
° Z2

NC - Not cornected.
Logic fevel : « Oy : 0a 0.7 V/0.2 mA
«in:T2a-+5 v/ 100114

PLATE 1.1 - REAR-PANEL INTERCONNECTIONS

9.3 - LOCKING MASTER OSCILLATOR

TO EXTERNAL REFERENCE

The frequency of the crystal master oscillator of the
synthesizer may be locked to an external reference
fed to rear-panel coaxial connector J2. This reference
should have the following characteristics -

Frequency : 5 MHz + 3 parts in 107

Levef : 200 mV to 1 Vrms/50 2.

Lt shouid be of good spectral purity.

Procedure : {see Plste 31,

Apply the external frequency to JO2. The master
oscillator is tuned using ter-turn potentiometer P
and locking is displayed an a galvanometer [+ 500 uA)
connected across terminals JO3 and JO4. which
provide a DC voltage ranging from + 6V 10 ~5 V
(Zi= 10 k§2} as a function of the phase difference.
Maximum locking security is obtained when the DC
voltage output is O and the freguencies are in phase
quadrature.

Wnen the master oscillator is not locked, the voltacs
delivered by JO3 is not uniform but triangular, and
the galvanometer neeale oscillates. At a distarce from
puli-in, the beat is very fas: ; as locking is effected it
deceierates steadily untii the galvanometer needle
stabilizes.

l

HNC

’:
CONNECTOR | MARKING i MATCHING REMARKS
HEFEHENCE% | REFERENCE
| |
j Ouput RADIALL male Quiput of synthesized frequency :
: ENC level, + 13 dBm ; impedance, 50 7
167 |r1;:u;:t. & MH RADIALL male ~Input of external reference frequency

HhMHz, 200mV 101 Vims/S50 0

| Quiput + 5V

ARENAUD female

Quiput, £ 5V ; oscillator locking manitoring

@ DN4D voltage
@ Ground 1' HFETP%E;HEE Ground
| i S
i i
% Power suppiy, PERENA fi:jwer SUDﬂil;E'S f-:i‘ DeriDﬂerals. 417 - \-:-\—1 7
I 50 mA max. P1bF - 6355 " 12, — 12, ond T BV with S
i respect 1o gr{)und +

77777

502, E Miains FRS - D

-
()

AC power supply 115 or 230 Vrms,
50 Hz to 400 Hz

S07 i Frequency SOURIAU DCIv
] Programming 37 pins

For BCD 1-2-4-8 frequency-progrdamming inputs
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CHAPTER I
PRINCIPLE OF OPERATION

111.71 - PRINCIPLE

The 5104 generates zll discrets trequencies from 90
to 119.8389 MHz in 1C-Hz steps. Each cutput fre-
quency Is synthesized from the 10-MHz reference
provided by a guartz-crvstal master osciliator.

The instrument is in two parts -

1) Generation of 101 to 105 increments.

2} Generation of 1- and 1G-MHz increments and
oUtnut signal.

The general princiole of the 5104 i< shown in Plaie
1117,

1) Generation of 10! to 10°% increments

The 101, 102, 103 and 10% {1 bit) increrments are
generatea by a decimal insertion unit known as
the «rirst Generation», which feeds frequency 1,
ranging from 11.6 to0 11.929 8 MH> in 200-H> stens,
10 the «lncremenst Mixery module

The «Second Generation» generates the 10% {2 4 ang
5 bits) and 10% increments - this board's output Tre-
quence, F2, ranging fram 4.84 toc 6.8 MHz in 40-kH >
steps, s also fed 10 the «Increment Mixery module.
The «Increment Mixer» module effects the summa-
tion of the increments from the «First Generation»
and «>econd Generation» boards vig a phase-lock
ocp ; its output frequency, F3. includes a!l incre-
ments from 10! to 105 and ranges from 6 1o 7.0098

MRz in 20-Hz steps. It is fed to the input of the phase/

frequency comgparator in the phase-lock ioop of the
output oscillator (CFE module!.

2) Generation of 1- and 10-MHz increments and-

output signal

The second part generates 1-MHz increments and at
the same time improves the noise leve! of the cuiput
signal viz the insertion of the «1-MHz Spectrums
module.

In addition, the output oscillator is «coarse-tuned»
to the frecuency of a first osciliatar that provides
g signal contaiming the 1- and 10-MHz increments.
This coarse tuning is effected by s digital phase-
lock loop. The modutes making up this part of the
CInstrumen: are

— The ¢1-MHz Spectrumy», which includes 3 Guartz-
crysial oscillator locked 1o 5C MHz by a fixed phase-
lock leop. This signal is multinlied by £ and the
frequency of the 87/116-MHz osciilator subtracted
from 11, The difference gives a new frequency that
controls the twao csciltators of the «Cutput Freguen-
Cy» module vis a digital phase-lock loop while at the
same tme improving the noise level of the OUTOUT
CIrcuit. .
— The «1 MH; Uivider/Locking» module which
generates the 10° and 107 {1 bit) increments. This
modue provides nartial locking of the 87/716-MR 7
oscillator by which the 1-MHz increments and 10-
ViHz ncrements are inserted. Finzl locking, oy the
phase comparator circuit in the «1-MHz Spectrum»
module, 15 controlled by a digital circuit from the
«Livicers moduie. The «Divider» also inciudes the

circuit wsed to iock the built-in oscillator 1o an
externgl standard,

— The «Dutput Frequency» and «CPE3 modules,
which provide the cutput frequency ranging from S0
e 120 MHz in 10-Hz steps. The output osclilator is
first coarse-tuned, then locked, 10 permit the insar-
tion in the outout frequency of all increments from
104 10 107 Hz {1 bit).

It should be noted thst ali of the phase/frequency
comparators have alorm circuits controliing an LED
cn the front panet of the instrument to confirm that
the output frequency is correct. When it is unlit, the
output frequency is that set on the switches or Cro-
rammed and may be used.

1.2 - GENERATION
OF THE VARIABLE FREQUENCY

BASIC CIRCUIT (Phase lock loop}

The basic circuit of each decimal INsertion un:t :s o
pnase lock oscillator (see figure |11.1).

— USC.

F - N F= Nfﬂ

o K Coded Value of N

Reference f
(Time BASE)

'
&
—h

CPF

FIGURE 1LY - Fregueney synthesis

An ascillator, QSC, provides a variable trequency, F.
which 1s divided by & counter of which the divicor
(programmabie from N1 1o N2} varies geecording 1o
Nnput vaive N corresponding 1o the digit 10 be syn-
thesized (desired offset step in the case of the 51047,

The states of this counter are fed 10 a coincidence
Circuit that alsc receives the digit to be generated In
BCD tform ; when the count reaches the programmec
vaiue, N, the coincidence circuit rasets the couniter :
the resulting output freguency is F/N.

Frequency F/N so generated is compared to a refe-
renice freguency, Fe, derived from that of the master
oscillator,

The comparator ouiput is a3 consrol voiltage, IJ, that
modifies the frequency of the oscillator 1o satisfy
the equation F = NFo - F thus has the ACCuracy and
stability of reference freguency Fo.




I11.3 - PRINCIPLE OF THE PHASE/
FREQUENCY COMPARATOR (CPF)

Comparisen is in two stages - first. 3 gate pulse propor-
tional 1o the phase difference is generated : <hen an
analog voltage proportional to the criginal phase
difference is derived from it, This comparator acts
first as a frequency comparator then as a phass

cemparator, whence the name ¢phase/frequency
Camparatory .

The principie of operation andg chronagram of the
cemparator are shown in figure (11,2,

L ONE A
Fx leads Fo

] | j . ] ‘
| || | i ;
| l :

3 I ; !

| 1 | R : :
— : I E_E—r__"—-jﬁq-——'-l
L] | i j | 1

| 1 | [ o

2 L L - L]

] h—l HLI"
T T
—-

16 integrator

RESET
RESET

To integrator .

Let Fx be the output frequency of programmeabie
divider DP1 and Fo the reference frequency .

in zone A of the chronogram, frequencies Fx and Fo
are :dentical but out of phase. Since freguency Fx
leads frequency Fo, flip-flop | changes states before
thip-flop 11 .

It follows that the duration of cutput signal Q7 is
greater tnan that of output stgnal Q2. since both
histables are reset by the NAND gate when outnuls
Q1 and Q2 have both reached state ¢ 1y © the duration
of Q2 15 thus equal 1o the detay introduced by the
NAND gate.

in zone B of the chronogrdm, frequency Fx lags Fo ;

the duration of output signal Q1 js thus less than
that of output signal Q2.

In both of the cases mentioned above, the durations

o1 U1 and Q2 tend taward equality at value as locking
1s effected.

In short

S "— - - " —— ———
Fx leads Fo Q3 > Q2 = -
Fo leads F x . cy > 01 = -7 |
~x in phase with Fo | Q1= Q2 = 7

It frequencies Fo and Fx are different, the nhase
difference is no longer consiant and the curations
of signais Q1 and Q2 alsc vary. However i1 is always
the ftlip-ilop that receives the higher frequency that
provides the longer pulses ; the system thar acts as
a trequency comparator.




CHAPTER IV
VIAINTENANCE

GENERAL

Troubleshooting the instrument is sffected in Two
stages :

al locate the malfunctioning subsystem.
b) repair or replace it.

The operating principles of the various modules are
described in the preceding chapter. The following
pages provide all necessary additional information
tor iroubleshooting the various modulies.

® block schematic '

® tauft diagnasis flowchart («fault treey) :

® wiring diagram ;

® component layout diagram.

When a fault has been repszired, the instrument speci-
fications are checked out as described in the next
chapter.

Full parts lists are reproduced at the end of the
manual.

TROUBLESHOOTING PROCEDURE

When troubleshooting the instrument, always 'prmceed
as faliows ;

1- Check the power supply circuit.

2 - Determine the type of malfunction -
® output steps less than 1 MHz unobtainable :
¢ 10 MHz and 100 MHz output steps unobtainable

¢ no oulput signal ;
® [ock-on impossible :
® programming ineffective.

3 - Refer to fault tree tc identify subsyster respon-
sible for malfunction. Refer 10 biock schemsatic and

futl description of 5104 cards and modules for further
information.

4 - Cansult that part of this chapter indiceted on the
fault tree and referring specifically to the suspec:
subsystem. Troubleshoor the individual card or
module according to the appropriate document
loperating principles, wiring diagram, component?
layout diagram).

5 - Check that the malfunction has been eliminated
and then proceed to the finzl check on instrument
specifications (see chapter VI).

The remainder of this chapter is divided inic mine

sections, as follows :

1 - POWER SUPPLY

SYBSYSTEM LOCATION

FIREST GENERATION CARD

SECOND GENERATION CARD

INCREMENT MIXER MODULE

T MHz SPECTRUM MODULE

1T MHz DIVIDER/LOCK-ON MODULE

- PHASE-FREQUENCY COMPARATOR
MODULE

9- OUTPUT MODULE

CO~J OO LMD

1N
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- POWER SUPPLY

Documentation

Fault tree

Circuit diagram N " 973016

Wiring and component layout diagrams -

transformer N" 931362 C
rectifier/filter card N* 932142
requlator card N" 931502

power transistor mounting N° 831504,

Instruments and equipment required
Multimeter.

FAULT TREE

Key to Drawing 1 {Planche 1)

® (Check mains voitage ;
230V10%

P

+ YES

® Check fuses and rating :H
250 mA

[ T B T T

Carry out the checks indicated on the fault tree refer-
ring to the circuit diagram and wiring and component
layout diagrams where necessary.

NO

= -

* YES

e (Connect instrument to mains.
¢ Check for AC voltage at output
of mains filter

#?ES

. -

® (Check output voltage at secondary
of mains transformer {drawing

N 931392}
[
YES
Y

¢ (Check value of unregulated output
voliages of rectifier circuit
{drawing N~ 932142} ;
+18Vand+ 10V

Replace fuses

Replace mains filter

NO ——

Replace transtformer

NO

I
YES
Y

e (heck for presence of regulated
voltages at output of reguiator
card (drawing N ' 931502} :
+12V,-12Vand+6V

FFitter/rectifier card faulty -
replace defective component

NQ

Regulator card faulty -
repair as indicated below

12
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i POWER TRANSFORMER MOUNTING DETAILS |
; I

| .ai :

|1 Insulating washer ;
3 T s
: / |
1
i
l Transistor
{ NOTE - Before fitting transis- ;
‘ tors coat insuiating washer with |

stlicone grease (690027).

POWER TRANSISTOR MOUNTING N 931504
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2 - SUBSYSTEM LOCATION

Documentation

Fault tree

Block schematic

Subsystem layout and coaxial tinks

Instruments and equipment required

Oscilloscope
Frequency meter
Spectrum analyser

Carry out the checks indicated on the fault tree refer-
ring to the circuit diagram and wiring and component
layout diagrams where necessary .

18



5104 : OUTPUT FREQUENCY MALFUNCTION

-

-]
1 MHz STEP GENERAL MALFUNCTION 10 MHz and 100 MHz STEPS

#

; |
1 | ! |

& Solect frequency of 100 MHzZ

#» Sglect output frequency of 80 MHz

l | J
{ : l
I T ;
Check first generation card : _ 1
| ® mark corresponding pins an » Card fauity : refer 10 6 Check 10 MHz pilot frequency : +
' carrier circuit . _ MO -md  troubieshooting procedure, l ® mark cCANeCTing pins to reference ) !
. @ check for presence of sinusoidat pari 2 : moduif On Carner circuit 3
I gignal at 11.6 MHz tetween pins ] : @ check for presence of 10 MAz Check 1 MHz §oecirurm moaule : :
|  1and 2 {400 mV ppk) ! signal between pins 4 ang 5, then ¢ mark connesting gins to 1 MAzZ ® Noduie fauity [ refer 10 \
L i Band O (}V ppki spectrum module on carrier circuit. | ne ! yrgubleshootifig procedure
It absent, piote is taulty ® check for presence of 1 M-z signai ! sar- € !
" between pins 8 snd 10, then 20 ! ] i |
YES and 27 1800 mV pox:
= ‘ : - |
T . YES |
Check second generation card . | :
® mark corresponding pins on o Card faulty :refer 10 ! 1 YES
carrier cirguit ;i —— NQ == troubleshooting procedurs, f (
» check for presence of sinusgidal part & i o Check 1 MHz raference from 1 M-z i
- signa! at 4,84 MHz between pins g spectrum module : o ' | ) o
. :'- -1 HI"Id .E., {?Dﬂ[ﬂ}{ I'ka.i i ® mark connecting Din_g w0 1 MHz o ':
e l spectrum madule on carrier circuit Check B7 - 118 Mriz dosziitator | Gne of foliowing modules faulty
| ® check for prasence of 1 MHz signal of outputl module - i | & 1M~z spectrum
o N i hetweean pin: 9 and 10, then 20 ang & check for presence of 97 MH: ! e . | Mz step divider
' ;:-‘--’ YES : 21 {800 mV ppk! ‘ signal 1 + D cim ar :ﬁaxiaﬁlsﬁchﬂ r— J'*"";L * Jutput
L 1f absent modute is faulty. £§7/115 MHz on iop of 1 Mkz ; L Reler 1o wroulieshasiing procadute,
' ! ' - ! — — spoec iU rroduie [reter 10 A : : cari 7 o £ oor 9
yigw of jnstruman? ' '
Check increment mixer module ! — . | | j - ) _
® mark cannect‘ing ;r-insrm increment w Modue faulty  refer 1G | ,.
mixer On carnar Cirowt L NG —g! trouDieshooring procadure, !
& check for presence of sinusoidal P part S . ;
frequency at & MBz betwesn pins . .y EXR
{ 24 and 25 (B30 mV ppk! ' -

. Outpul oF phase-Trequency modaie
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3 - FIRST GENERATION CARD

Documentation

General description and operating principies.

Fault tree.

Circuit diagram N * 976880.

Wiring and component layout diagram N° 932129
2/2.

Instruments and equipment required

25 MHz oscilloscope.
Card extender,

PRINCIPLE OF FIRST GENERATION

The First Generation generates the increments corres- -
ponding to the 10! Hz, 102 Hz, 102 Hz and 104 Hz -
(1 bit) steps. 1t is controlled either by four of the seven

decimal switches or by an external program.
Figure V.1 shows the principle of the FIRST GENE-

RATION board and Plate N* 976880 is its circuit

diagram.

FL1 FL2 |
LB/2ZMHz  MI 118/12 MH:

b PLY X
D2 ——I- | ~ L F1= 11610
oY .'4' L 11.9998 MHz
l 10 Ad
HNCREMENT MIXER)
01
B tp 9.999 MH:
10 MH2 {rom
DP O MASTER
107 H; GSCILLATOR

103 M2

107 H;
104 Hz

o 40 kHZ fram D3
{2nd

__| cenenamiom

o, Fr

FIGURE V.1 ! Principie of the first generation

The first generatioh' includes a phase lock loop with .

an oscillator, 01, providing a frequency ranging from

- 8 to 9.998 MHz in 1-kHz steps. This frequency is fed

to the input of programmable divider DP1, the divisor
of which ranges from 8000 to 9999 as a function of
the switch settings or externat program.

The output frequency of divider DP1 is fed to the
input of phase/frequency comparator CPF1, which
also recetves a 1-kHz reference frequency derived
from the frequency of the 1-MHz spectrum by divi-
sion by 1000. The DC output of CPF1 controls

Carry out the checks indicated on the fauit tree refer-

rng to the circuit diagram and wiring and component
layout diagrams where necessary.

- oscillator 01 so as 1o satisty the following equation :

F= NF,

in which F is the frequency of 01, N the divisor of
DP1, and ¥4 the reference frequency.

NOTE : 7he phase/frequency comparator has an walarmy
circuit that is validated whenesver the osciliator is not locked.
The alarm signal acts on a logic circuit in the SECOND

GENERATION board thst actuatres on LED on the instru-
ment’s front panel.

Oscitlator 01 &lso feeds the frequency ranging from 8 .
to 9.999 MHz to the input of divider D2. D2 isa fixed
counter dividing by 5, and its output frequency
ranges from 1.6 to 1.999,8 MHz. This is filtered and
fed to mixer M1, which receives a fixed 10-MHz fre-
quency directly from the MASTER OSCILLATOR
on its switching input.

The additive beat of these two frequencies produces,
at the output of M1, frequency F1, which ranges
from 11.6 to 11.999,8 MHz in 200-Hz steps. This
signal is fed to the INCREMENT MIXER MODULE.

PRINCIPLE
OF THE PROGRAMMABLE DIVIDER

Figure 1V.2 shows the principle and chronogram of
the 8000/9999 divider.

02iN= 2000}

——
__M B> A

B <A — |
| (A) [
l ! | i )
1:}
10 I 31
|
|

COINCIDENCE

ﬁ 1A)

FIGURE 1V.2 : Principle of the 8000/9839 Counter.




o, Fr

D1 : divides by 5 (P + 1) with a «0O» level applied to
input (2} and by 4 (P) with a «1» level applied 10
input {2). .

The 8000/9999 divider has a first-stage divider, D1,
that divides by 4 or 5 depending on the logic level
{¢«1» or «0») fed to input (2).

D1 is connected to a second divider, D2, having
fixed divisor of 2000, which feeds a signal {B) to the
amplitude comparator, which also receives a signat {A)

. ranging from O to 2000 derived from the programming

codes generated either by the front-panel decimal
switches or by an external program.

The comparator applies a «0y» level to input (2} of
O1 while B is less than A, thus causing D1 to divide

by 5. When B is equal 10 or greater than A, the logic
level appmied is «1» and the divisar 4.

The resulting divisor can be expressed as follows -
P+ 1) A+ (N-A)P

1f, for example, A = 800, the divisor is {5 x 800

+ 4 (2000 — B0G) = 8800, and the counter divides
by 8800.

FAULT TREE

‘ FIRST GENERATION CARD ’

- —

¢ Disconnect following subsystems ;
— increment mixer
— 1 MHz step divider
— phase-frequency comparatar
- output maodule

¥

| ® Check for presence of 40 kHz

signal at pin 16 of connector
(signal amplitude 4 V)

YES

_ Y

® (Check for presence of 1 kHz

signal at output of «divide by 40y
circuit {pin 11 of SN5 - 741,580} :
amplitude 3.8 V ppk

YES

Y

® (Check oscillator and control
circuit from PT1. Signal amplitude

isbetween +2Vand+ 85V
for all codes 10, 102, 103 Hz
and 1.10% Hz step.

YES
Y

® Ste switches selecting steps less
than 100 kHz 10 «O»

® Check frequency and amplitude
of output signal of «divide by 5»
circuit SN1 (Pin 8} : 1.6 MHz,
3.8 V ppk.

YES

Y

® Check for presence of 10 MHz
signal between pins @ and 10 ;

300 mV ppk 2 100 mV.

NQO

NO

NO

NO

NO

= @ Refer to fault tree for second
generation or 1 MHz spectrum card.

= @ Divider D1 or amplifier A1 faulty
(refer to circuit diagram}

= & Qscillator or programmable divider
or comparator faulty
(01 - DP1 - CPF 1)

Divider D2 faulty {refer to
circuit diagram])

1 @ Hefer to fault tree for 1 MHz

spectrum maodule.

3 |
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4 - SECOND GENERATION CARD

Documentation

General description and operating principles.
Fault tree,

Circuit diagram N ™ 976881.

" Wiring and component layout diagram N "932180

2/2.

Instruments and equipment required
Oscitloscope..
Card extender. i

PRINCIPLE
OF THE SECOND GENERATION

The second generation generates the increments
corresponding to the 10% Hz (2, 4 and 8 bits} and
105 Hz codes, controlled either by two decimal
switches ar by an exiernal program.

Figure 1V.3 shows the principle of the second gene-
ration and Plate N* 976881 is its circuit diagram.

il

[ . 3 )

l 4 34/6.B MH: 4.84/6.8 MHz
. 02 % O F2=

. 4 84 to 6.8 MHz
/ OP2 to M2

(INCREMENT MIXER)

|

40 kMz 1o Al
(15t GENERATIDN}

A 1 -WMH? trem DB
{1 -MHz SPECTRAUM)

st
Approach ' i
af 03 CPF2 D3 -’ Al

|
|
|
|

EIGURE IV.3 - Principle of the second generation.

Much simpler than the first generation, this board has
only a divider and an output filter in addition to its
phase lock 1oop.

The phase lock loop includes an oscitlator, 02, provi-
ding a frequency ranging from 4.84 to 6.8 MHz is
40-kHz steps. This is fed 10 the input of programmable
divider DP2, the divisor or which ranges from 121 10
170 as a function of the Manual or Remote frequency
programming codes. '

The divided output frequency of DP2 is fed to the
input of phase/frequency comparator CPF2, which
also receives a 40-kHz reference frequency derived
from the 1-MHz SPECTRUM by division by 25.

The DC output signal of CPF2 acts on oscillator 02
to maintain the equilibrium of the loop and satisty
the equation :

F= NF,q

Carry out the checks indicated on the fault tree refer-
ring to the circuit diagram and wiring and component
layout diagrams where necessary.

in which F is the frequency of OZ, N the divisor of
DP2, and Fothe reference frequency. -
The DC output voitage of CPF2 is also used to coarse-
tune oscillator 03 in the Increment Mixer.

The output frequency of 02, F2, which ranges from
484 to 6.8 MMz in 40-kHz steps, Is filtered and fed
directly to the increment mixer module.

NOTE : The phase/frequency comparator has an «alarmb
circuit that is validated whenever the oscillator is not locked.
The alarm signal acts on 8 logic circuit in the SECOND GENE-
RATION that controfs an LED on the instrument’s front
panel.

PRINCIPLE OF THE 121/170 DIVIDER

Figures 1V.4 to 1V.6 show the principle and chrono-
gram of this divider,

{b) = 1
S ipn N
P+1 A
D} p elx ou alld OR
1 — et
{ ic) : e e s
g2 | 50 7 | B 50

o | ‘:j_c;rmiﬂti___l
- £2

|

V , i ‘ {C}

CcOHNCIOENCE j
P= 2 1

=

N= 50

A= Diodd {A)
l

FIGURE IV.4 : Principle of the 121/170 Counter

The 121/170 programmable divider consists of a first-
stage divider, D1, the divisor of which is controlled
by the logic levels applied 1o its INpUts (b} and (¢},
connected 10 a second-stage diviger, D2, having &
fixed divisor (N = 50).




— , — e

D2 feeds a signal (B) 1o two comparators, one of

: Second case {A greater than C} : see chronogram below:
which receives signat {C), constant and equal to 21,

and the other, signal {A), ranging from O to 49, ' .

derived from the programming codes generated D AN - 1)
either by the front-panel decimal switches or by an R — —
external program. | |
These two comparators feed logic levels to 3 circuit 1 B<A N |

that controls the divisor of divider D1 accordingly. (A . ;

Twao cases must be considered ; | | —

a) A isless than C. : s<c [ B3C |

b} A is greater than C. B ie) :

First case {A less thaln C} : see chronogram belaw : L P+ 2 L pa ; . ',

0

a3:iN-1}
i FIGURE 1v.& : Chronogram of the 121/170 counter.

| .
': 1
|

m
B=A

In this case, the divisar of D1 is determined as Toliows :

i
| | -~ B<C in which D1 dividesby P +2
B<t | 1 — C<B<A in which D1 divides by P + 1
E TS S - B2A in which D1 divides by P.
| P43 ; piy | ; | in consequence, the expression of the divisor of the
- ot ot w1 D1Divion Rate | programmabie counter is as follows :

i -

FIGURE tV.5 : Chronogram of the 121/170 counter.

CP+2)+(A-C) P+ 1)+ (N-A]P

o o . A summary table 15 given below -
The divisor of divider D1 assumes three different |

values in three distinc zones, the resulting divisor of

the 120/170 programmable counter can be deduced - o~ |
from them. . - 22 | EC _ -
- B<A in which D1 divides by P + 2 - 152 2 ..E Signals fed 1o 5
— ASB<C inwhich D1 divides by P + 1 | A >c| 28| Es | inputsibland | 3=
- B=C in which D1 divides by P. =g T E (c) of D1 2
= Q
This gives the following expression for the counter’s 2213 -
divisor : | = = (b) (c)
AP+2+{IC-A) P+F1})+(N=-C) P BLC 0 0 1 1 P+ 2
A tabie is i . C<B<KA 0 1 1 0 P41
ivent below : ,
summary tabie is g W 8 A 'I 1 q 3 -
- o™~
22 | B¢ .
£ | 28 Sianals fed = ¥, for example, A= 35 { 2C), since the expression for
A <L S = e E >gna f";, “:I 5 - the divisor of the programmable counter is C (P + 2)
Bl 2E| "o | E° + (A =C) {P+ 1)+ (N—A) P, the divisor is equal to
ES | 58 t10 = (21 x4} + {14 x 3) + (16 x 2)= 84 + 42 + 30= 156,
wE I YE (b) (¢) When A is equal to C, the expression for the divisor
becomes :
B <A 0 0 1 1 P+ 2
ALSBCC 1 0 1 0 P+ 1 P+2)A+IN-AlPor{P+2)C+(N—C)P
B=C ] 0 0 i if, for example, A= 21 {=C), (P +2) 21 + (29) 2=

(4 x21)+{22x2)= 142

If, for exampie, A = 18 (< (), since the expression
for the divisor of the programmable counter is A
P+2)+{C—-A) (P+1)+(N—-C) P.

The divisor isequal 10 (18 x 4} + {3 x 3} + (29 x 2)=
72+ 9+58= 130.
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FAULT TREE

| 1 MHz SPECTRUM MODULE |

Check for presence of 10 MHz
signal between pins 1 and 2 of
connector : 1V ppk.

NO

YES

Y

Check for presence of 1 MHz
signal between pins 9 and 10 of
connector : 800 mV ppk.

NO

YES

!

Check for DC voltage between
+ 1and + 10.8 V at PT4 when
warying pilot frequency poten-
tiometer between 0 and 10 settings.

Refer to fault tree for pilot.

YES

Y

—

Check for presence of 100 MHz
signal at PTZ2 :—4 dBm

Divider DB or amplifier A5 fauity
(refer 1o circuit diagram)

NO

Check oscillator Q4 (50 MHz) :
AB - A8 - Db - CPFA4. |

I

YES

!

Select frequency of 90 MHz and
check for presence of 87 MHz
frequency at 87/116 MH2z coaxial
socket on top of 1 MHz spectrum
module (see diagram} :

Chect fnr presence of logic «1»

(= <+ 4V)atnin 13 of connector.

Check for presence of DC voltage
between + 3V and +8 V at coaxial
«control voltage» socket on bottom
of module, accordint to 1 MHz step
coded. '

NO

NO

Check A7 and X1

Check CP1 -FL8& - M3 and A9
(refer 10 circuit diagram)

If not faulty, check 10 MHz step
module and output module.




6 - 1 MHz SPECTRUM MODULE

Documentation

General description and operating principles.
Fault tree,

Circuit diagram N 976883

Wiring and component layout diagram N* 932127

2/2.

Instrument and equipment required
Spectrum analyser.

Frequency meter.

Oscilloscope.

Card extender.

PRINCIPLE OF THE 1-MHz
SPECTRUM MODULE

C_arry out th_e chiecks indicated an the fault tree refer-
ring 10 the circuit diagram and wiring and component
layout diagrams where necessary.

to the «RF» input of mixer M3, which also receives
the frgquency ranging from 87 to 116 MHz generated
by oscillator 05 (in the Output Frequency module).

Figure IV.8 shows the principle of the 1-MHz SPEC- The subtractive beat, ranging from 0 10 16 MHz, is
TRUM MODULE and Plate N* 976883 is its circuit filtered and fed to phase comparator CP1, which aiso

receives the 1-MHz frequency from comb generator

diagram.
- T T i
04 S50 MH: A7 X1 A ]
87 to 116 MMz from D5
{GUTPUT FREGUENLCY)
-—\l 3710 1B MH te AL2
y {1.-MHr - STEPS OIVIDERI

l'“ # - 0/16 MMz
»

]}

Lockimng of 05 and oar
tuning of DB {QUTPUT FREQUENLCY]

i ) Enable A20
i 1 MH:
1 MRz 10 AYD
‘ 25 T 'Jr {14z - STEPS DIVIDER)
il 1 MHZ t0 A2
% ‘ l j {2nd GENERATION
10 MKz from FIGURE V.8 :
MASTER OSTILLATOR Principle of the 1-MHz Spectrum.
The 1-MHz SPECTRUM MODULE serves 1o improve A2. A20 is validated by a logic circuit, L. in the 1-MHz
the noise level of the output signal. It consists of a STEPS DIVIDER MODULE.
50-MHz quartz-crystal oscitlator, 04, a fixed counter, The DC output signal from CP1 controls oscillator 05
and a phase/frequency counter, CPF4, forming 2 and coarse-tunes oscillator 06 ; both of these oscillators

fixed loop.
The comparator receives a 1-MHz reference

are part of the QUTPUT FREQUENCY MODULE.
derived

from the 10-MHz frequency of the master oscillator

by division by 10 {D6).
The 50-MHz frequency is amplified and fed

10 dou-

bler circuit X1, which feeds a frequency of 100 MHz




f,w:?"“_....‘”*.'::'_'“:'.‘: o 2 el T e ..',‘,‘.'T..".L.. T T T T i s el s TR RN L w i e g *;.,,.;II,':I:.". TR e T M e ';'-“"'"""F., ,,-_T_,,_' e L *"::;?'1':".""- ronen e N T T T N “""'E Py .“.._ *..,m,.— ,hmﬂq.,.- =y s .r f-w*-rur - '.ﬂ
. . ' . " o ' ) . ' ' v P ' T "~ Lo .’ i

m . . . i ...,n ) -*_.- " . i . n, . _' rll H [ " . .
‘!! b -4 B R . . . j r'lq ’ %‘ T ’-I * i Fr' L ) ‘.ﬁ r I‘?f £ L] ' T . ; . .'. ’ ) . 1 " - *I"m . . - .l_.‘.!- 1._'! N .

| ' gt LA TN RN T R N S S I L PR Sa AP e S S .n..,

. . gl . 1 o .= . . - . oot : - ﬁ; 1 . . . . - v . " h s

NS : Ty SRR ;:'ﬁff o R - q: - ’i’; T " R T Y T I

' e WL i . o RO el N Ly s ) wﬁ' - N : P . : TS Lo L T

* W Loy ¥ % I ‘,ﬂ,., H's . L | 9 - .o P : U ‘*?_I N . .* e M

v « ol L . : ' L N T

- L . - . o ‘ = P

o

- ”—T{ s, 55

S ' - ] ¥ b-i'; r‘r J'!-"'- . . "'lh*ﬂi:n.‘f"? 'b:r. . l':. . - . r.:'. -El-l'h* ‘ ﬁ hr "'1'." ..1 "'1 Ll 'f '1' I & r-J o ih"i".‘ - .I'.r A M‘-#F-f ‘I'{“ -
. I - . * N . ":rl-'\-"l;r ;__-i* ar - .I : 4.-..' . Nl - "| _ . ..; it - -
? . . r . . . N i v v . - 'r :g. - 'hﬂ.ﬂlﬁﬂl L 15_'. < k'ﬁ. .|Fr 'l"al 9 md‘ | . e ] * #-"* ‘-ﬂ - .N

-

4
L

. 8
"-d.. xs

) 1
I-. -
g
T [ F AL
% . r
.

'.

4+

N -

ARE: D,
> _ . -‘_:'. datl =

¢

[r—

354 74L5 9 ON

B I, L VIl e

3..

R o RLL B - L

-

h e ki P = T

i

7370 o

B EEN L LU R —— e TR R - e
I )

|y A S T b . gt

5
1
|
i
|

""""" Heni it il (HEH A [THIL] HHHTHH R "m"l""]l“ .. . . gt ; _"i . ) e F ™ r __i_______::,:__,:__:_:_:_:__::::::_: S T

#: L q
: - - | . Al e 'I|| ; |‘ HH‘"MI m-ﬂumlllw H'_ hlll::l i ﬂ: i P T |
|q1 . | - o !:IEI"II. o wall T g o |1l|1'*iH-H Wiy i e oo s . i _frllilﬂI!f'!‘.-‘"i'.-!i-:"?é!l I,qrm'";il |::|I W |II|II|||||IIIIHI|IIm N 'H] -_ ;. . mm;'"w L Jh"" l.!l ) Im ulhrﬂlllﬂ I """""" j‘ -:.m' | - My

.1.-

i, . '!‘":.*“

o T R U L et " T df

0 ' i [ H | rl'm.“ . I|I ||| IIM

i'" B _ﬂhnll. et ey iy iy bl e ol e sy inpaH o ame o . gl e eyl -*'\-'..'-h‘-wr.““"'h-! pHe el R o - CHLH --Ilu.':'“l'il- . ‘* .ol qu. Tl o1 PELET I LR | ] .‘Hl' W -*I- H"luﬁ“‘h P ., IL'I |"'-|":1:m = .3 4H- -

WIRING AND COMPONENT LAYOU]

* DIAGRAM N 932131 2/2 .y



ol
1
2
d

- - - el v - - e e e L —— R g e g

Bamrard Je—r -y g

e - o e . i e srrne e s Aeept e
Tt Yy L ] . . vt : '
PRI COMPRRATE UR PHASE [ FREGLENCE $ e l Y APPROCHE de L'OSCILLATEUR
Fad AT 8 FRE L WCY (T PARATHR - ot r'i £'des v PHASE ~ LOCKING APPROACM
l e 2703 A
. o, e i l or |
PP— ug....... Fr——— - ._..: T
l Nl wr) g l "
" : 1 ' a Py i ,-"-- ] N . o
! it R coonll ¥ L ors Ay
#3 - | Y3052 o 2:
ot Bt T l _' - """""‘—‘ o ! ‘ﬂ-’i‘a‘t !3
— e o .n . L 4 . - ‘.._....i__ L | l Sk
I - “r. : - f ? . 1 ‘7 77 -'*"-: ?_ _ 'ﬂ'
i - o’ S NS S G : J ) IN2XF
1 "~ I o S 7N TA | S 852 1o -
D4 ] | | o | - -.___.*.,n_f_f_,,w_;"' 4 J * =7 ]
o ﬂMpL!Fi:_,ﬂth’Lﬁ !
l ¢ Pe W T SR | ; : 4 L | £
N L ]i ] — R S e § T et @ @,.__* DJ”
+6V -y . ' ? 220 i (73 :
i 4 - 2R -
| tor ey P | ¥ L
DIVISE UR PAR i I (. " - -+ l
e 6w | | P L. | ar.fr; 73
IRVIDER &Er MW i: £/ p 1 d1 . v :. | 17 4
E doal | T8 rwzuy | ;
. 1,5k | . |
PTL I E e 4 A A S e
: 3 : LA : [ &7
. 15k I ' 1 , J,JI l
H }_.u_..._._T_,_,, e ‘9 . i i
PR o {3 wim :
(8 ) 0. 15k Q. IN2369 1., F o N 289 l l - i l
- *—-—-—-{ } I wen p-.—1 —~+-«--‘ | — ? -‘--——-—- R — eI —— wiipeieymuermits  AfmiberelS—-
AMPLUIFICATEUR ] * 4 l ‘ ]-:,l# %}F f L — e N ,____1__________________w__u__n___t
AMPLEIE K R3.:54 | WpF 42K l i * i e i it ——— et
pmm SN s St . ! ! H l
PTS ' tn = INIBI FLEIFILTRE 116 oMby ¢ 7S €207 ! | - .
——1__ p-——= 116 /2Me2 FLE5 = }ms — ——— . e | St o ._
I 20 W22k (6 3 oF $13.825 €12 Y | ! i -, _f;l;
ALF - N S T e SR S c o B el — -] _ | o g5 | ; j _ ! iy
- ] T 1 5 ) £ ::}+{: T« ’ o TE O
. e ____L_ (T Bobm ey NAALS ,.\{. aea P’ o ) o B ' | ;
| U {SpF T T e TS - SN ] | -
| I e '« i | 038
| l-I *"’*; ‘;I ﬂh‘ A i re * :...._. 1 ! ’3? st o000
oo wwwe g - | 3 —* i PP ek
PT3 o T2 rger ) % T
e Fa—__-.ly_; 4 }-;ﬁ-»-{ 27 | {f@ I .
N § aaan BN vl ! i i KN i
o5 :.*“‘ ‘“}ﬁ 5;’;; :P";‘j P i % | I (R} i . E ; l OSCILLATEUR § a8 Mmbiz
i ! P ._.JI o ; ! : _. . | o . i !
A T2 ‘&3 1 J RS - HUIIT‘ e/ o Ll - ; SMpz /@ mMRs CSTILLATOR
| | | ey -+ D hemd s
o 4 " ‘] | |
! j" A B >, fie : :t
_‘ F8 27k 0nF l l 6 |
L ¢ R Y Y | - ” | i
, . P O »- 4»;5 m.;f oK L LI’ e
PT1 wles ¢ __" F"‘* | iR Tidd’pf ,;__ !
- l [_ S —— —— ] * A L R Y
— ]L—"f‘“ A e o - T L
i S4's § ] '_ . ' A
P18 . T ALY
*i-?: L BALES - - — Rt S— e e o L o — ...._.._.,.-_F L J—fi— L _.i o ' - I
o '_ ;J 1 I T - E.""T_
it 5  J —— J R
i | . A : N ) i |
L i -t
........ . - :,,._ l._.rJ -T- k‘kﬂ',uf
* r “ _— —
| FLAJFITRE 6,/ 8MHT 1o/
e ; 15 4904 . e Ear £
] J__L__?_,,i‘_‘m_ .. I -i_ e S Mmg o SMNp FILTER P,

(33
22002 585

' - -n
ou JIR;"I -ﬁl———l-l—l-i s [E— L e e e o

"y
e e e —

e
"y
L WSkt B a4

|
118/12 MM2 | APPROCHE ~12¥ 2 6Y 412 > ALARME YERS 6/ SMHx
155U DE LA e GENERATION 1SSU DE LA 28T CENERATION 2E¢Me GENERATION VERTS E COMPRATEUR

(CPF 2)
APFPROACH v OLTAGE FROM 2ng

- GENE RATION
i |\

&84/ 68 MH1

'1E MMy R8N 2 g SENFRAYION ALARM T3 2 nd

GENERATON

PHASE [ FREQUENCE
b/8MHT TO PHASE /FRE HENCY
COMPARATOR

ISSU BE LA 1€ GENERATION
B4 78 FMHY FROM Qi GENERATION

CIRCUIT DIAGRAM N" 976882
33



FAULT TREE

{- INCREMEN

T MIXER MODULE‘—I

Cisconnect following subsystems :
- 1 MHz divider

— phase-frequency comparator

— Quiput module

|
Y

Set switches selecting step less than
100 kHz to «0»

Check for presence of 1.16 MHz
signal between pins 1 and 14 of
SN2 : 3.8 V ppk.

NO

[ves

i

® Check tuning voltage at output of

second generation card (pin @ of
connector) : between 4+ 2 V and

+ 9 V for all 104 and 105 Hz steps.

NG

Tves

Check oscillator 03 and control
circuit (see circuit diagram)
Check that absolute value of
voitage between test points PT1

® Divider D4 or amplifier A4 faulty
(refer to circuit diagram)

NO

and PT2 is < 300 mV.

® Refer to fault tree for second
generation card.

® One of following circuits faulty :
~— filter FL5
— mixer M2
~— amplifier A3
— oscillator O3.
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5-INCREMENT MIXER MODULE

Documentation
General description and operating principles.
Fault tree, '

Circuit diagram N " 976882.

V\f’iring and component layout diagram N* 932131
2/2,

-

Instrument and equipment required
Oscilloscope.

Module extender.

Freguency meter.

PRINCIPLE OF THE INCREMENT MIXER

The Mixer module combines the increments from the
wo-GENERATIONS and contrals oscillator Q3,
which provides a frequency ranging from 6 1o
7.999 98 MHz.

Figure 1V.7 shows the principle of the INCREMENT
MIXER and Plate N" 976882 is its circuit diagram.

Carry out the checks indicated on the fault tree refer-
ring to the circuit diagram and wiring and component
layout diagrams where necessary,

The DC output voltage of CPF3 controls ascillator

03 so 85 to maintain the loap is equilibrium and
satisty the equation F = F1 + 2, in which F repre-
sents the frequency of osciliator and F1 and F2 the
output frequencies of the FIRST AND SECOND

- GENERATIONS.

FLlL5
1.16/2 MH;

)

F2= 4,84 10 6.8 MH;

from FL13
(2nd GENERATION) CI} M2

FL4
&/8 MH;

—

Approach of 03
iram CPF2
{2nd GENERATION)

b to 7.9999% MH:

| —

(it GENERATION]

- i
§ | F1= 11,6 to 11.9998 MH:
1 04 ‘:"'Em \'—l Q——Q fram D2
I
) Ad }

Fl= Gto J.99998 MHz

' @ - % »—-D 0 419
(e e I (PHASE/FREQUENLCY COMPARATOR)

FIGURE IV.7 :

After coarse-iuning by phase/frequency comparator
CPF2 (SECOND GENERATION board}, the signal
provided by oscillator 03 is fed 1o the linear input of
mixer M2, which receives the 4.84/6.8-MH:z signal on
Its switching input.

The subtractive beat is ttitered, amplified and fed to
phase/frequency comparator CPF3, which also
receives a frequency ranging from 1.16 1o 1.1989 98
MHz derived from F1 (11.6 to 11.999,8 MHz -FIRST
GENERATION} by division by 10.

iPrfncfp!e of the Increment Mixer,

NOTE : The phase/frequency comparator has an «alarmy
circuit that is validated when the oscillator is not locked.
The alarm signal acts on a logic circuit in the SECOND
GENERATION that controls an LED on the instrument’s
front panei.

The output signal of the Mixer module, which comes
directly from oscillator 03 and includes all the incre-
ments of the 10t 10 105 Hz steps, is divided by 2 and
fed 10 CPF6 of the PHASE/FREQUENCY COMPA.-
RATOR MODULE.

31



WIRING AND COMPONENT LAYOUT
DIAGRAM N° 932180 2/2 0



B e o ]

el

l (CPEI] COMPARATEUR PwaSE / FREQUENCE

AMASE 7 F REQUEMCY L hPaRAFOR

(B} OSOLLATEUR 4 8 o 88 Mhz
404700 M OSCALATON

. T S sl AN AT sakiasbiissbisearkl LSRRl FTEEEEE  GAluesisshieele  SissessaEnnsy el alnise———-

(OF7)] OwiSEUR 11 ¢ 0
121 re 8 DVIDER

vof —e—

..:; . | L o e e e mm
- : . by ‘ -
| ﬁ 1 !, ; i L4 o
' i . 5 R R FAR TY
; i 1
3 JI 2% : DiVIGFR 8y 2%
1 | Wi :
. -
b | *-:— : l
{ S

- dmy v et Armr, e s == TN

i I

) h v | : L P e e e e 1 e + +-.+.__,...-“_, ISV S
4 ' - - a P 5
: ; i yo :

[ .
r [ . |
h
[
1

- PSP

I 3

] o T ,}i
4 ' [ I 1 Il ' :I 0

: 7§ i : S v 124 ' SRR 220 1
1: . , P S . . .. _..‘,._-..._ . m ow = e b —— _...-.....‘..___.. __n_._+.._.;.-"L—.P. e —— e e am e e . . e ———— o+ ———— ,_-_1 I._‘. -"lfr
L 1 . i : ||
| , ; 2 = L | €3

i | l JnlEs @ i s ] o L i | Co ofy [ LL Cta

'1 l. i . : - 1 . b JDpt ™ Lo
i s | AMPUIFIC ATELU'R ! - | -

: ] : ! i :. |

: | i i AMPLIFIER —l i ' o !

E- L4 'r ! :
L ! v i L :

'1 ; S i : R ) NN i nm— ———— i ———r— e ———— ————— T To————— U, S——
: i : ! . e R ¥ e et tna— — et : N ; \ = . -
! P (I — - e i s et - e e S, i i —— W-—.— i i e I N —rj-sp—_— . .

{!. ,! s o : - - e g —— : T o T L E 'I[ : f ’:

’ " ot :

§ . : - ; . : ' J! i

! ‘ E! jl | COFNLTRE & 84 0 68 MM | b .

':E ip ! . r - . I | | !I i

: i ! 4G RMMy FATE X _ : l P | {

; ; ' b .

l " SN o

; | 1 i E 5 I [

| ! | II. | t _ !

' H - : . s e rr m e emm mmm g —— . i AL L —— e ol e FE R L W EILEERE 3 ML s = ..-....u.._.._..__.—_-—..i .= —-—-—1_ :

-! ! v . L ___H_ ______ _ e et e 1 = e e a et &+ o am e mu e m— o i e cama r on oo+ e " 1 — ‘ E r —

1 3 L : e e : | - . : ; E e o

-. - : : R | B A

: redithamlee e ——— B R

I - Y e A L - — A . ———- : ' . , l .i )

: l rz N S B | L : TR N A

) — !

[ -

i f; *«- J:“: £ [ 3 ¢

r: I T.'P( h‘ L—_Em 1 :

SORTIE TENSION § APPROCHE Ty e
i : B HEMZ BE D9 0wk CANGE W CSTETTRE ey e
; YERY ME [ ANGEIR D INCREMENT sy FROM f":f% TODES

U'M:HE“EHT FY o rOx Talsé ; Ty x S L TR ; ‘*:'-u ¥ ';G‘l HI

; . = - & By OUT O MCMEME T X &
= ' ipster O INCRE MENT NXER

Yo 4TIY ey 1550 DX MOOUAE

- —_— c—— . "—Ea.Eaaaas

' i t
&S0 wHr YERS A S5 AL AR AL ARME YERS
FCARYE 1 8TE EMEQATION! S 810 DE CARTE AFFEHAGE
sdare 1D Tyt GENERATION A1 L AR HATION L Dsan
MOXHMAE Of SORTE
CBE
AL AR K ROM
“1gt EMNERATION
LT MOOURE
_PRASE - FREQUEN. ¥ = DM RA&T 0%

ALARN 7y D%
LINSPLAY SCOUE FREA!

- CIRCUIT DIAGRAM N° 976881
29



FAULT TREE

I:SECDND GENERATION CARD

Disconnect the following
subsystems :

— first generation card

— Increment mixer

— phase/frequency comparatar
-~ output module.

|
Y

Check for presence of 1 MHz
signal between pins 20 and 21 of
connector : 800 mV ppk = 100 mV.

NO

YES

Y

—

Check for presence of 40 kHz
reference frequency at output
of circuit SNG {pins 8 and 11} :
4 V ppk;

® Refer 1o fault tree for 1 MHz

spectrum module.

YES

|

~

Check oscillator and control
circuit from PT3 : control valtage
isbetween +2Vand + 0V

for all codes 10% and 105 Hgz
(except. 1.10% Hz step).

NO

NO

® Divider D3 or amplifier A2 faulty

(refer to circuit diagram}

® Qscillator or programmable divider or

comparator faulty (02 - DP2 - CPF2) -
refer to circuit diagram.
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7 -1 MHz DIVIDER/LOCK-ON MODULE

Documentation -

General description and operating principles.

Fault tree,

Circuit diagram N " 976885.

Wiring and companent layout diagram N* 932135
2/2.

Instrument and equipment required
Spectrum analyser,

. Frequency meter.

Oscilloscope.

Carry out the checks indicated on the fault tree refer-
ring to the circuit diagram and wiring and component
layout diagrams where necessary.

PRINCIPLE OF THE 1-MHz-STEPS DIVIDER/LOCKING MODULE" .

The 1-MHz STEPS DIVIDER MODULE generates .
the increments corresponding to the 10¢ Hz and
107 Hz steps. These are selected either by two deci- _.

mal switches or by an external program.
Figure |V.9 shows the principle of the 1-MHz STEPS

DIVIDER/MASTER OSCILLATOR LOCKING MO-

DULE and Plate N " 976885 is its circuit diagram.

116 as a function of the decimal-switch settings or
external program. The signal is fed after this division
to phase/frequency comparator CPFS and to logic
circurt L, both of which also receive a 100-kHz
reference derived from the 10 MHz of the master
ascillator by division by 100. -
Unlike the phase/frequency comparators of other

Oorl
87 L
116 : 10# Hz
. 107 K2
Inhibition of — 10%* H:
CPFR -

P

1-MHz SPECTAUM |}

I_ N8 Ald
Locking of ?y—— LOGICAL T
master COMPARATOR I
oscillator ) r
87 IIEMH: o . w 09
frem AQ
1-MHz SPECTRUM AlZ
v Al

{
PHASE/FREOUENCY O—at———o —b-
COMPARATDR - s Inh CPFS
& I
160 kMz
Enabia A20 L —

7|

n?
AiD

Inpul external 5 MH 2
200 mV 10 1 Vims'58

Approach of 05 and 0B
(Dwipu1 FAEQUENCY)

1 MM lrom DE

{1-MHz SPECTRUM) FIGURE Iv.8:
Principie of the 1-MHz-Steps Divider/

Locking modufe.

1-MHz STEPS DIVIDER

The 1-MH:z steps are generated by oscillator 05,
which provides a frequency ranging from 87 to 116
MHz {Output Frequency Modulel. This frequency
is amplified by A9 and A12 and divided by 10 in
D9. The output signal of D9 is fed to programmable
divider DP3, the divisor of which ranges from 87 to

control loops, CPF5 is not used to maintain oscil-
lator 05. When the output frequency of the 87/116
divider is equal 10 the 100-kHz reference, monostable
L inhibits CPFS and enabies phase comparator CP1,
which controls oscillator 05 and constitutes together
with CPFLH the coarse-tuning control of the 90/
119.99 90-MHz output oscillator.
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[ 1 MHz STEP DIVIDER I

Check for presence of 87/116 MHz
signal at 87/116 MHz coaxial socket

FAULT TREE

NO

on top of module {see plan view
ot instrument) : amplitude

YES
Y

Check for presence of 1 MHz
signal at pin 2 of connector :
amplitude

YES
Y

_“ T

Check for presence of TTL-
compatible 100 kHz signal between

NQO

NQ

pins 1 and 14 of SN1 (CPF5)
amplitude 3.8 V ppk.

YES

Y

. "

Disconnect controt output from
1 MHz spectrum module,
Check 87/116 MHz tuning
voitage .+ 2t0+ 9 V.

YES

Y

Reconnect contro! output from
1 MHz spectrum module.

- NOQ

NO

Check for presence of logic «1»
(+3to+ 4V} atpin 5 of
connector.

Check 1 MHz spectrum module.

Check 1 MHz spectrum module.

D7 or A10 faulty {refer to circuit
diagram}

Check A12-D9- Al1 - DP3 and
CPF5 (refer to circuit diagram).

Check SN4 or 1 MHz spectrum
module.




5 MHz external reference
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-

I OUTPUT MODULE |

e Set frequency of 90 MHz and

check oscillator 05 locked on NQO

87 MHz.

® Vary MHz code between 90 and
119 MHz and check frequency of
05 varies from 87 t0 116 MHz.

YES

Y

¢ (Check 90 MHz output.

NO

Check 05 and A14

Check 1 MHz step divider module.

Check 1 MHz spectrum module.

No signal : check 06 - A17 - A 18
Incorrect frequency : check A16 -
M4 - FLE.

Check module CPF.




control oscillator 06 and at the same time incorpo-

rate the 10! Hz to 105 Hz2 increments into the output |

signali, -

The DC output voltage of CPF6 controls oscillator 06
80 as to maintain the equilibrium of the loop at & |
frequency that is the sum of the frequency of ascilla- -
tor 05 and the ifrequency from the INCREMENT

MIXER MODULE (which includes the 10! Hz to
10% Hz) increments -

F (06} = 87/116 MHz + 3/3.998,99 MHz =
00/119.999,88 MHz
NOTE : 7he phase/frequency comparator has an #afarmu '
crreuit that is validated when the oscillator is not locked,

The alarm acts on a logic circuit in the SECOND GENERA-
TION that controis an LED on the instrument’s front panel.

FAULT TREE

LEI—-IASE--I_:HEQUENCY COMPARATOR MODULE |

¢ (Check for presence of 6 MHz

signal between pins 16 and 17
of connector : amplitude 650
mV ppk.

YES

Y

® Check for presence of TTL -
compatible 3 MHz signal at pin

14 of SN4 : amplitude 3.8 V ppk.

YES

Y

® Check for presence of 3 - 4 MMz
" signal between pins 1 and 2 of

connector : amplitude 400 mV ppk.

YES

Y

¢ Check for presence of logic «1»

(+ 15t + 3 V)atpinbof
connector.

YES
Y

® Check for presence of DC voltage
between + 3 and + 9 V at control

voltage coaxial socket on bottom
of module, according to MHz step
selected.

® Check for presence of logic «0»
at pin 10 of connector,

NO

NG

NO

NQ

NO

»— ® Check increment mixer module.

-] ® Check A12 and D10.

wm| ® Check output module.

m=-| & (heck outiput module.

m— @& (heck CPF6.
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8 - PHASE-FREQUENCY COMPARATOR MODULE

Documentation

General description and operating principles.

Fault tree.

Circuit diagram N " 976886 - 976887,

Wiring and component layout diagram N* 932136
2/2,932137 C 2/2,932138 C 2/2, 932139 B.
Instruments and equipment required
Oscilloscope.

Frequency meter.

Spectrum analyser,

Carry aut the checks indicated on the fault tree refer-
ring to the circuit diagram and wiring and component
layout diagrams where necessary.

PRINCIPLE OF THE OUTPUT FREQUENCY AND
PHASE/FREQUENCY COMPARATOR MODULES

These two modules constitute the control loop of .

output oscillator 08.

Figure 1V.14 shows their principle of operation and

Plates V.7 and V1.8 are circuit diagrams of them.

1
1
'
a
1

FIGURE IV.14 : Principle of the Output Frequancy and CPF
maodules.

— —

"
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INCREMENT MIXER

Since the control of osciliator 05 has been described
earlier, Iin sections V1.5 and V1.6, this section is limited
to control of output oscillator 06.

This oscillator, coarse-tuned by phase comparator
CP1 in the 1-MHz SPECTRUM MODULE, provides
3 frg%uency that varies roughly about that of oscilla-
tor 05.

Voltage V from CP1 is applied to oscillator 06 via
two complementary followers. When this voltage has

attained its final value, the control voitage of 06 is
V £ 0.7 V, thanks to the «follower oscillatory moun-
ting, this limits the frequency error 10 a maximum of
b 10 6 MHz.

During the time required to reach the value of V
0.7 V, comparator CPFB is inhibited by a signal from
monostable L {1-MHz STEPS DIVIDER MODULE].
Once the value has been reached, the inhibition of
CPF6 is suppressed, enabling this comparator to
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CHAPTER V - FINAL CHECK

-

T Tht_a purpose of this chapter is to provide the user
- which all necessary information about performance i

control.
This chapter is divided into three sections :

V.1- ACESS TO INTERNAL CIRCUITS

Screw off the two fixing screws on the rear panel of

the instrument, then pull out the two upper and
lower sliding panels.

V.2 -PRE-CONTROL

When the instrument does not operate properly, it

" Is necessary to check that it is being used correctly

(controls setting according 10 the operation mode).

Check the mains voltage value : it should not vary -

% 10 % its nominal value.

V.3 -PERIODICAL CONTROLS

The periodical controls consist mainly in checking the
performance as they have been defined in chapter | :
SPECIFICATIONS.

They are necessary whenever a fault is detected in the

instrument operation, or after quite a long storage
time.

LIST OF REQUIRED MEASURING INSTRUMENTS

FUNCTION

SPECIFICATIONS

INSTRUMENTS USED

VHV DC supply
AC power supply

Ammeter
Oscilloscope
| DC Voltmeter

Frequency standard receiver

Frequency meter

Frequency programmer
Spectrum analyzer
| Spectrum analyzer

+ XY graphic recorder

Substractive mixer

0to 1500 V

45 Hz to 400 Hz
Power : 200 VA

Caiiber : 500 mA
75 MHz bandwidth
200 mV 10 1200 Vv

Tuning frequency : 15/200 kHz
Resolution : 20 Hz
Outputs : 1,5 and 10 MHz

0 to 500 MHz - S digits
Display time : 0.2st0 55

Positive TTL Logic
1-2-4-8 BCD Code

Oto 1.5 GHz

Dynamic range : 120 dB
Frequency range : 0 to 1 MHz

0.2 to 500 MHz

H. BOUCHET Model A 209
BOONTON Madel 250

METRIX Mode! 340
HEWLETT PACKARD 180C
J. FLUKE Model 8000 A

ADRET ELECTRONIQUE Maodel 4101

SCHLUMBERGER PH 2523

ADRET ELECTRONIQUE ECF 134 +

Head 5104
HEWLETT PACKARD 8R5E8 B

ADRET ELECTRONIQUE
Series 6000 : 6100

mainframe 6303 and 6503 plug-ins

ADRET ELECTRONIQUE ECF 59

In order to faciiitate maintenance and adjustments,

all the measurements to be made are listed below, in
the order of checking.

APPEARANCE

| MAINS INSULATION
tl  POWER SUPPLY

V. PHASE-LOCKING

Y QUTPUT/ALARM FREQUENCY
a) Local Mode
b) Remote Mode
VI OQUTPUT LEVEL
VIl SPECTRAL PURITY
a) Harmonic signals
b} Non-harmonic signals
c) Phase noise
d) Mains signals
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9-LOCKING OF MASTER OSCILLATOR

Fa

. Locking of the master oscillator is effected in the
same module by comparing the phase of the internal
5-MHz reference 10 that of the externai 5-MHz refe-
rence in a logical phase comparator consisting of an
«<EXCLUSIVE OR», shown by figure (V.12 ; the
comparison is effected at 500 kHz.

The output of the «EXCLUSIVE CR» provides
rectangular waves proportional in duration to the:

phase difference between the two 500-kHz reference

(internal and external) ; these rectangular waves are -

tntegrated to provide the locking voltage.

The freqye_:ncy of the master oscillator is divided by
10 by divider D6 (1-MHz Spectrum module), then

by 2 (1-MHz Steps Divider), to produce the internal

500-kHz reference. This is fed to one input of the

phase comparator ; the other receives a 500-kHz

reference derived by division by 10 from the external -

b-MHz signal fed to rear-panel connector JO2.

-

-~ Gate C receives F¢ and FaFc and applies Fc.FaFc,

equal to Fc + FaFc, to the ather input of gate D.

Gate D therefore provides {Fa + FaFc} (Fc + FaFc},
gqual to :

= (Fa + FaFc) + (Fc + FaFc)

(Fa + FaFc) + {Fc + FaFc])

Fa (Fa + F¢) + Fc {(Fa + Fc)

(Fa -+ Fc) (Fa+ Fc)

= (FaFc) + (FaFc)

The expression FaFc + FaFc is the function provided
by an «<EXCLUSIVE OR» (Fa &P Fcl.

Wnen the two phases are exactly in quadrature, the
output of gate D is baianced, but if the phase of ocne
varies with respect to the other, the duty cycle
changes in proportion to the phase difference.

' Fa + FaFe
: . '
— 13

A 0 Phass-1 ocking
Fe —fim—gp—e —1 ]FIE Fe [ : Voltags

}I
Fc + Fafc

FIGURE V.12 : Locking principle

Gate A receives Fa and Fc on its inputs and feeds
FaFc 1o one input of gates B and C ; Fa and Fc,
respectively, are applied to the other input of these

gates.
Gate B therefore receives Fa and FaFc and applies

Fa.FaFc, equal to Fa + FaFc, to one input of gate D.

Relwence F _J— N I-_ B
ﬂ‘pmi:-mih r—l_— Bl —l _,.}\1;\\
e A
Qutpel -5 V [ ! !

50 " phase-shitt —_ ey —_ / \

!

b

r -
Qutput 0 V ————-—_.-.-..___q }
— L //
180" phase-shift —
Ourpyi + 5 ¥ '

The output of gate D is integrated by an A741 ampli-:
fier mounted as a mean-value detector {123), which

drives the locking input of the master oscillator and
also provides a voltage ranging from — 5 to + 5 V as
a function of the phase difference. This voltage is
available on rear-panel connector JO3 and may be
used to monitor locking.

This voltage is negative when the signais are in phase,

O for a phase difference of 90°, and positive for a.

phase difference of 1807, as shown in figure VI.13.

it should be noted that the output voltage of this
type of phase comparator is 0 if one of the input
signals is absent ; in consequence, if the synchro-

nization frequency disappears, the master oscillator

frequency will remain unchanged if the operator.

has taken the precaution of adjusting the galvano-
meter to O using the tuning potentiometer.

4 FIGURE V.13 : Qutput signal phase shift.
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WIRING AND COMPONENT LAYOUT

DIAGRAM N" 932139 8B
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WIRING AND COMPONENT LAYOUT
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NO " ESSAI
appareils utilisés

S

CONDITIONS

SANCTIONS

I

[

VHYV DC Supply 1500 W

11

45 - 400 Hz

115/230 ¥V AC Supply
Alternostat

Amme ter

pDC Voltmeter

APPEARANCE

Check that all the sub-units are correctly set up

according to descriptive plates.

MAINS INSULATION

After setting the MAINS fuse, send a 1500 V DO voltage

jon the mains connector, on the one hand between point

2 and groud, and on the other hand between point 3 and

ground {(See figure VIT=1)

VAN

Phaose

.

Neutral

Figure VII-1 - Maina connector ina2ulation megsurement

POWER SUPPLY

Feed the instrument using a 45 Hz to 400 Hz AC supply

and an alternostat, as shown in figure VII-2.

END leakage

R

230V

ALTERNOSTAT |12V
AC SUPPLY .

45Hz [ LOO Hz
5104

Figure VII-2 = Mains supply adiustment

a) Make supply frequency vary from 45 Hz to 400 H=z
successively on both mains voltages 115 V = 230 V,
Measure the following voltages on the "ALIM"
connector on the rear panel of the mainframe (see

figure VII-3) :

+ 12 V with regard to the ground

- 12 ¥ with regard to the ground

+ 6 V with regard to the ground

+12 ¥V
+6 Y

-12V

\0 Q
A0

-I'

Frgurae VIil=3 = Supply DC voiltagaes measurement

|+

I+

H

150 mV
150 mV
100 mV




NO " ESSAI

. - CONDITIONS SANCTIONS
appareils utilisés

b) Repeat the preceding test (described in "a") making | DC voltages must not vary

mains voltage wary from = 10 ¥ on bhoth ranges.

|
) Check the current density absorbed by the instrument | The power consumed must not|

through an AC ammeter whatever the supply wvoltage. cxceed 12 VA

Apply the formula P = UT.

[V MASTER OSCILLATOR PHASE-LOCKING 1 ;
Reference synthesizer|- Realize the interface shown in figure VII-4.
(F = 5 Miz)

Oscilloscope

Voltmeter REF. @
5 MHz

2104 —

Figupe VIiI=4 = Internal master csetillator phase-locking

- Send the "5 Miz reference" frequency on the Gﬁ%;
input of the 5104 (input level : 20 mVrms at 1 Vrms/
50 1), and connect the output to the "A" channel
of the oscilloscope.

-~ Operate the "MASTEP NSOTLLATOR FREQUENCY
ADJUST:ENT" potentiometer to stop the signal on the
oscilloscope from beacring, caused by the non phase=-
locking of the internal master oscillator Lo the
external source.

- While operating , check, on the hand, that the

e

voltage delivered by the E;ﬁj connector does vary

=
Ln

from v

and on the other hand, that the (D801} "alarm" pilot

-

light is switched off.

oV OUTPUT FREQUENCY ALARM

ADRET 4101 standard a) Local Mode

receilver

0 - 500 Miz frequency

~ Realize the set up shown in figure VII=5.

meter, 10 Hz 4101 STANDARD Ph.lock 0/500 MHz
resolution RECEIVER FREQUENCY METER
Ph.lock l
)
5104

Figure VII=5 = Output frequency
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NG d ESSAI ‘
appareils utilisés

CONDITIONS SANCTIONS

b) Non harmonic signals

- All the non-harmonic signals, except those correspon=

ding to the network frequency, are <-80 dB

- Nevertheless, synthesize the 90,1 Mz and 119.1 Miz Check rhat the signals at
frequencies on the 5104, 1 + 100 kHz are <=-80 dB

- Synthesize the 90.04 MHz and 119.04 MHz frequencies Check that the signals at

= 40 kHz are <-B0D 4B

c)Phase noise

ADRET spectrum - RBealize the interface shown in figure VII=7
analyzer

Model 6303/6100 5104 REF. GRAFHIC
Substractive mixer F=17MHz RECORDING
ECF 39

5104 reference

- 6100/6303
ANALYSER

ECF 59

5104 UNDER TEST

F=1719.99999 MH z

Figure VIiI-V/ = Phaae notse measurement

- Proceed to calibration of the "6100/6303 - and-
recording table" set/unit

- Draft a firat spoctrum with a 100 Hz/div., dispersion
Check that the phase noise measured at 300 Hz and <=106 dB and <-=112 dB
| kHz is respectively

- Draft a second sepctrum with a 1 kHz/div. dispersion

Check that the phase noise measured at 10 kHz is <-120 dB
d) Mains signals

- Check on both above=-mentioned spectra that the

bi.gua.l:; -.,u;.;::al..u.:uuling ta the network frequency ara <=6H0 JB




NOd ESSAI
appareils utihisés

CONDITIONS

SANCTIONS

- Phase-lock the frequency meter and the 5104 to Lhe

gsame "standard source' (4101)

| - Synthesize the 90 MHz frequency, then move each .L‘KD'I

switch through all its positions

— Check that the "Alarm'" voltage obtained after a
I requency variation is
Refer to figure VII- 6 for the lacalizarion of the

control polac

-

Check that displayed and
synthesized frequencies

correspond

= 3V

ALARM. .
U> 3v

ECF 134 + 5104
special head
(frequencyl

programmer )

Vi

VII

Spectrum analyzer

Figure VII=8 — Alarm veoltage measurement
b) Remonte Mode

- Connect the programmer to the (S03) "FREQUENCY
PROGRAMMING" connector of the 5104,

- Send an "0" logic level (0 V to + 0.7 Vv/0.2 mA)

on pin 20 of .

- Program the 90 Miz frequency, then all the codes

corresponding to the different steps.

QUTPUT LEVEL

- Connect the voltmeter to the G%ED output of the 5104,
through a 50 & load.

SPECTRAL PURITY

- Connect the spectrum.analyzer to the @ output of
the 5104 through a 50 £ load.

a) Harmonic signals

- Synthesize different frequencies between 30 Miz and
120 MH=z

The DSOZ "remote” pilot
light must be switched on
check that displayed and
gynthesized frequencies

correspond.

Check that the measured
output level 1s + 13 dBm
t 1 dR

Check that the harmonic

signals are <-26 dB
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N° 97 6882

F

e =S

REPERES REFERENCE DESIGNATION REFERENCE FABRICANT
ADRET |

RESISTANCES

RESISTORS
R4S 22100110 100 57  1/4 W $07 SOVCOR
R46 22100122 220 57  1/4 W SO7 SOVCOR
RG7 22100212 1,2k 57  1/4W $07 SOVCOR

CONDENSATEURS

CAPACITORS
CO1 31500310 | 10 nF 63 V + 50-20 7 GOX 767 14 L.C.C.
co2 - 37001500 22 yF 16 V. + 50-20 Z GP Marquage clair I.T.T.
o3 31500310 10 nF 63 V + 50-20 Z GOX 767 14 L.C.C.
CO4 37001500 22 yF 16 V + 50-20 7 GP Marquage clair I.T.T.
oS 31200082 82 pF 100V 2 % C333 CB/C 82E COGECO
C06 31200133 330 pF 100V 2 % C333 CH/C 330E COGECO
o7 | 31200082 82 pF . 100 V 2 ¥ C333 CB/C 82E COGECO
cos 31200056 56 pF 100 V 2 7 €333 CB/C 56E COGECO
co9 37C01500 22 yF 16 V. + 50-20 7 GP Marquage clair I.T.T.
c10 | 31200082 | 82 pF 100V 2 7 €333 CB/C 82E COGECO
11 | 31200056 | 56 pF 100V 2 % €333 CB/C 56E COGECO
c12 31200133 | 330 pF 100V 2 7 €333 CB/C S6E COGECO
c13 | 31200133 330 pF 100 V. 2 % €333 CB/C 56E COGECO
Clé | 31500310 i0nF 63V + 50-20 % GOX 767 14 L.C.C.
C15 31200110 | 100 oF 100V 2 2 C333 CH/C 100E COGECO
C16 | 31200110 100 pF 100 V 2 7 €333 CH/C 100E COGECO
Cl17 31200110 100 pF 100 V. 2 ¥ €333 CH/C 100E COGECO
c18 31500310 10 nF 63 V + 50-20 Z GOX 767 14 L.C.C.
C19 31500310 10 nF 63 V + 50-20 2 GOX 767 14 L.C.C.
C20 31200047 47 pF 100V 2 7 €333 CB/C 47E COGECO
C2] | 37001500 | 22 uF 16 V + 50-20 X% GP Marcquage clair I.T.T.
22
C23 | 37001500 22 yF 16 V + 50-20 7 GP Marquage clair I.T.T,
C24 31500310 I 10nF 63 V + 50-20 7 GP Marquage clair I.T.T.
C25 { 31200210 I nF 100V 10 Z €332 CA/A 1K COGECO
C26 37000400 t wF 35V 20 % PAIF TAS | L.T.T.
C27 | 32004800 33 nF 100V 10 % C280 AE/A 330 k COGECO
C28 | 31200210 I nF 100V 10 Z €332 CA/A 1K COGECO
C29 31200033 33 pF 100V 2 7 €333 CB/C 33E COGECO
C30 | 37001500 22 yF 16 V. + 50-20 % GP Marquage clair I.T.T.
C31 31200210 | 1 oF 100V 102 €332 CA/A 1K COGECO
C32 31200068 | 68 pF 100 V. 2 Z €333 CB/C 68E COGECO
C33 31200°68 | 68 pF 100V 2 Z €333 CB/C 68E COGECO
V) 36000500 | 1,8/10 pF 100V 2 7 R.T.C.

|
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LVORLOMENL MLALGDH

REPERES

H-—__‘___—-"'-'——'_-——q—

RESISTANCES
RESISTORS

RO
RO2
RO3
RO4
ROS
RO6
RO7
RO8
RO9
R10

RII
R12
RI3
R14
R15 |
R16
R17
R18
R19 |
R20 |
R2)

R22
R23
R24
R25
R26
R27
R28
R29
R30
R3]
R32
R33
R34
R35
R36 |
R37 |
R38
R39
R40
RG |
R4 2
R4 3 |

R4 4 :

k .

REFERENCE

ADRET _
22100082. 82
22100215 1,5
22100315 15 k
22100222 2,2 k
22100118 180
22100118 180
22100110 100
22100215 1,5 k
22100315 15 k
22100222 2,2 k
22100156 560
22100210 1 k
22100082 82
22100147 470
22100227 2,7 k
22100115 | 150
22100115 150
22100118 180
22100233 3,3 k
22100118 180
22100233 3.3 k
22100147 470
22100222 2,2 k
22100322 22 k
22100133 | 330
221001 68 680
22100139 390
22100110 100
22100233 3,3 k
22100147 470
22100233 3.3 k
22100233 3,3 k
22100233 3,3 k
22100233 3,3 k
22100210 l &
22100122 220
22100247 4,7 k
22100110 100
22100327 27
22100239 3,9 k
22100318 18 k
22100210 Ik
22100210 1k
22100215 1.5 k

DESIGNATION

MO O3 O O M M M M M M MM

cf ot 8

oy 8 8 29

R S B B S B B B S P - B S B B R o

o3

yA

b |

1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4

1/4

1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4

1/4

1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
b /4

¢ ¥ & ¥ 5 5 & £ ¥ £ N 5 5 5 § L N O ¥ K %

e

2

¥,

L 2 2 ¥ ¥ O£ 5 N D £ £ £ £ % X ¥ IO

REFERENCE FABRICANT

J/i 0884

SQ7
507
SO7
SO7
SO7
S07
SO7
SO7
SO7
SO7
S07
SO7
SG7
SO7
SO7
SO7
S07
SO7
507
SC7
S07
SO7
S07
S07
S07
SO7
S07
S07
S07
SO7
SO7
SO7
S07
SO7
SO7
SO7
SO7
SO07
SO7
SO7
S07
07
SQ7
SO7

SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
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REPERES

TRANSISTORS

Q01
Q02
Q03
Q04
QOS5
Q06
Q07

CIRCUITS INTEGRES
INTEGRATED CIRCUITS

SNO]
SNO2
SNO3
SNO4
SNOS
SNO6
SNO7
~ §NOS8
s
SN10
SN11
SN12
I SN13
SN14

CONNECTEUR
l CONNECTOR

i m

REFERENCE
ADRET | D_E_SIGNfTIG?J_
43001100 BC 214
43002200 BF 272
43000400 2N 918
43000400 2N 918
43000500 2N 2369
43000700 2N 2894
43001900 BC 184C
\
!
41507404 74 LS04
41574122 74 LS122
41507400 74 LS00
| 41507473 74 1873
41507490 74 1S90
41507490 74 1S90
41507490 74 1S90
41507495 74 1S90
4150745 74 LS51
41507473 74 1873
41507420 74 1LS20
41574136 74 LS136
41507490 74 1S90
41574136 74 LS136
14310013

31 Points (male)

N°® 97 6881

REFERENCE FABRICANT

TEXAS

S.G.S.
L.T.T.
1.T.T.

INSTRUMENTS

MOTOROLA
MOTOROLA

TEXAS

TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS

TRELEC

INSTRUMENTS

INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
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REFERENCE
REPERES ADRET DESIGNATION
CONDENSATEURS
CAPACITORS
CO7 37001500 22 uF 16 V. + 50-20 Z
CO8 31200033 33 pF 100V 2 7
CO9 31200210 1 nF 100V 10 7
C10 32323300 3,3nF 400V 10 %
Cl1 32005200 47 oF 100V 10 %
C12 370015 22 yF 16V + 50-20 Z
C13 370015 22 yF 16 V + 50-20 %
Clé 37001500 22 yF 16V + 50-20 %
C15 31200210 IaF 100V 10 2
Cl16 37001500 22 uF 16 V + 50-20 %
C17 37001500 22 yF 16 V + 50-20 7
‘C18 37001500 22 uF 16 V + 50-20 7
C19
C20 31200110 100 pF 100 V 2 7
C2} 37001500 22 yF 16 V + 50-20 %
c22 32006500 0,1 yF 250V 10 7
BOBINAGES }
COILS
TO! 02159100 Néosid F10B
TO2 02177000 Néosid F10
T03 02177100 Néosid F10
TO4 02177200 |Néosid F10
DIODES
CRO} 45002600 BB 109
CRO2 45002600 BB 109
CRO3 45002600 BB 109
CRO4 45002600 |BE 109
CROS 45003100 IN 4448
CRO6 45003100 |IN 4448
CRO7 45003100 IN 4448
CROS8 45003100 IN 4448
CRO9Y 45003100 IN 4448
CR10 45003100 IN 4448

N° 97 688!

i Jne el Sy L S e

REFERENCE FABRICANT

GP Marquage clair I.T.T,

C333 CB/C 33E COGECO

C332 CA/A 1K COGECO
2211=-347-15-332-RTC

€280 AE/A 47K COGECO

GP Marquage clair I.T.T.

GP Marquage clair I.T.T.

GP Marquage clair I.T.T.
C332 CA/A 1K COGECO

GP Marquage clair I.T.T.
GP Marquage clair I.T.T.
GP Marquage clair I.T.T.

C333 CH/C 100E COGECO
GP Marquage clair I.T.T.
C280 AE/A 100K COGECO

ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE

SESCOSEM
SESCOSEM
SESCOSEM
SESCOSEM
I.T.T.
I.T.T.
I.T.T,
I.T.T.
I.T.T,.
1.T.T.




2 GENERATION

ond GENERATION N® 97 6881
REPERES REFERENCE DESIGNATION REFERENCE FABRICANT
| ApDRET o - -~ - -

RESISTANCES
RESISTORS
ROI 22100222 22k 57  1/4 W SO07 SOVCOR
RO2 22100222 2.2k 57 /4 W S07 SOVCOR
RO3 22100112 120 57 1/4 W $07 SOVCOR
RO4 22100215 1.5k 52 1/4W SO7 SOVCOR
ROS 22100239 39k 572 1/4W 507 SOVCOR
RO6 22100318 18k S5SI  1/4W 507 SOVCOR
RO7 22100327 27k 5%  1/4W S07 SOVCOR
RO8 22100256 S.6k 52  1/4W 507 SOVCOR
RO9 22100247 L7k 5% 1/4W S07 SOVCOR
R10 22100133 330 57 1/4W S07 SOVCOR
R11 22100139 | 390 57  1/4 W S07 SOVCOR
R12 22100168 680 57  1/4 W S07 SOVCOR
R13 22100347 47k 5% 1/6 W $07 SOVCOR
R14 22100233 3,3k 57 1/6 W S$07 SOVCOR
‘R15 22100233 3,3k 5 % 1/4 W S07 SOVCOR
R16 22100122 220 S %7 1/4 W S07 SOVCOR
R17 22100122 | 220 57 1/4 W SO7 SOVCOR
R18 - 22100082 82 57 1/4 W S07 SOVCOR
‘R19 22100147 470 572  1/4 W S07 SOVCOR
R20 22100215 1,5k 5% 1/4W 507 SOVCOR
‘R21 22100315 | 15k 57 1/4 W 507 SOVCOR
R22 22100222 22k 5% 1/4W §07 SOVCOR
R23 22100222 2,2k SZ% V/4W 507 SOVCOR
R24 22100047 47 5%  1/4 W 507 SOVCOR
R25 22100022 22 § 7  1/4 W S07 SOVCOR
R26 22100222 22k 5% 1/4W S07 SOVCOR
R27 22100222 . { 2,2k 52 1/4W S07 SOVCOR
R28 22100310 10 k 5 7 1/4 W S07 SOVCOR
R29 22100115 b 150 S 7 1/4 W 507 SOVCOR
R30 22100210 I k 5 %2 - 1/4 W S07 SOVCOR
R31 22100347 47 k 5 7 1/4 W S07 SOVCOR
R32 22100122 220 5%  1/4 W S07 SOVCOR
R33 22100139 390 5% 1/4 W SO7 SOVCOR
|

CONDENSATEURS

CAPACITORS
col 31200056 56 pF 100 V2 7 | | €333 CB/C S6E COGECO
CO2 |
CO3 31200010 10 nF 100 V 2 Z €333 CB/C 10E COGECO
CO4 31200015 15 pF i00V 2 7% i C333 CB/C 10E COGECO
€05 |
CO6 | 31200210 | nF 100V 10 % €332 CA/A 1K COGECO




—

REPERES REFERENCE DESIGN
ADRET ATION
CIRCUITS INTEGRES
INTEGRATED CIRCUITS
SN14 41507473 74 1§73
SN15 41107412 7412
MO 42001100 TBA 673
CONNECTEUR
CONNECTOR |
14350046 TM 35 points (MZle)

—————-—-—-——-—__._—_._,_———__—-——-—-—-——-—-—-

N°® 97 6880

REFERENCE FABRICANT |

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

R.T.C,

TRELEC
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N° 97 6880

REFERENCE
| REPERES ADRET DESIGNATION
BOBINAGES
| COILS
. TO7 02167500 Néosid F10
| TO8 02167500 Néosid F10
TOY 02148700 Néosid F10B
| DIODES
|
CRO1 45002100 BB 104B
CRO2 45002100 BB 104B
CRO3 45003100 IN 4448
| CRO4 45003100 IN 4448
: CROS 45003100 IN 4448
CRO6 45003100 IN 4448
| CRO7 45003100 IN 4448
| CROB 45003100 IN 4448
TRANSISTORS
Q01 43001100 BC 214C
Q02 43000500 IN 2369
Q03 43001900 BC 184C
Q04 43001900 BC 184C
' Q05 43002200 BF 272
Q06 43000400 2N 918
Q07 43000400 2N 918
CIRCUITS INTEGRES
INTEGRATED CIRCUITS
| SNO1 41507490 74 1S90
SNO2 41507400 74 LS00
| SNO3 41507473 74 1§73
SNO4 41507400 74 LS00
SNO5 41507490 74 LS90
' SNO6 41507473 74 LS73
| SNO7 451507495 74 1595
SNOS 41507490 74 1S90
i SNO9 41574136 74 L5136
SN10 41507490 74 LSO
SN11 41574136 | 74 15136
SN12 41507490 74 1590
SN13 4157136 74 1S136

REFERENCE FABRICANT

ADRET FELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE

R.T.C.
R.T.C.
I.T.T.
I.T.T.
I.T.T.
1.T.T.
I.T.T.
I1.T.T.

TEXAS INSTRUMENTS '
MOTOROLA

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
S.G.S.

1.T.T.

I.T.T.

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS TINSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

TEXAS INSTRUMENTS |

TEXAS INSTRUMENTS
TEXAS TINSTRUMENTS
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COILS

M

REPERES

——eeee e

CONDENSATEURS
CAPACITORS

C0o4
CO5
CO6
CO7
CO8
CO0¢
Cl0
Cl]

Cl2
Cl13
Clé
Cl5
Cl6
Cl7
Ci8
Cl9
C20
C21

- €22

C23
C24
C25
C26
C27
C28

€29

C30

C31

C32
C33
C34
C35
C36

BOBINAGES

TO1
TO2
TO3
TO4
TOS
TO6

_—

N® 97 6880

REFERENCE FABRICANT

REFERENCE

AORET D_E_SIGNJTTION o
32002900 1I0nF 160V 10 Z
31200056 56 pF 100V 2 7
31200056 s6¢ pF 100V 2 %
37001500 22 uF 16 V + 50-20 Z%
31200968 6,8 pF 100 V + 0,25 pF
31200082 82 pF 100V + 2 %
31200956 5,6 pF 100 V. + 0,25 pF
31200082 g2 pF 100V 2%
312006856 5,6 pF 100 V + 0,25 pF
31200082 g2 pF 100V 2 7
31200968 6;3 pF 100 V. + 0,25 pF
31200082 | 82 pF 100V 2 7%

'

31200033 33 pF 100V 2 %
37001500 22 uF 16 V + 50-20 %
31200210 ] nF 100 V 10 %
32007200 0,1 wF 40V 57
37000400 I uF 35 V 20 %
37001500 | 22 yF 16 V + 50~20 %
37001500 | 22 uF 16 V + 50-20 7
31200022 22 pF 100V 2 7
37001500 22 uF 16 V + 50-20 7
37001500 22 uF 16 V. + 50-20 7
31200210 ! nF 100 V 10 Z
37001500 | 22 uF 16 V. + 50-20 7
37001500 22 uF 16 V. + 50-20 %
37001500 | 22 uF 16 V + 50-20 %
37001500 | 22 yF 16 V. + 50-20 7
02135600 | Néosid F10B
02101400 { Néosid F2
02162800 | Néosid F2
02176800 Néosid F2
02176900 Néosid Fl)
02167500 | Neosid F10 |

€280 AE/A 10K COGECO

C333 CB/C 56E COGECO

C333 CB/C 56E COGECO

GP Marquage clair I1.7T.T.
C333 CB/N 6E8 COGECO
C333 CB/C 82E COGECG

C333 CB/N 5E6 COGECO
C333 CB/C 82E COGECO

C333 CB/N 5E6 COGECO
C333 CB/C 82E COGECO

C333 CB/N 6E8 COGECO
C333 CB/C 82E COGECO

C333 CB/C 33E COGECO
GP Marquage clair I.T.T.
C332 CA/A 1K COGECO

PAIF TAS I L,T.T.

GP Marquage clair I.T.T.
GP Marquage clair I.T.T.
C333 CB/C 22t COGECOC

GP Marquage clair I.T.T.
GP Marquage clair I.T.T.
C332 CA/A 1K COGECO

GP Marquage clair I.T.T.
GP Marquage c¢lair I1.T.T.
GP Marquage clair I1.T.T.
GP Marquage clair I1.T.T.

ADRET
ADRET
ADRET
ADRET
ADRET
ADRET

ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
FELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
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18t GENERATION
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REPERES REFERENCE
-' _ ADREY

RESISTANCES

RESISTORS
RO
RO2 22100122
RO3 22100215
RO4 22100168
ROS 22100215
RO6 22100068
RO7 22100068
RO8 22100310
ROY 22100110
R10 22100110
R11 22100227
R12 22100268
R13 22100068
R14 22100215
RIS 22100310
RI6 22100210
R17 22100210
R1& 22100247
R19 22100068
R20 22100256
R21 22100122
R22 22100133
R23 22100122
R24 22100233
R2S 22100322
R26 22100018
R27 22100168
R28 22100139
R29 22100233
R30 22100247
R3] 22100222
R32 22100082
R33 22100222
R34 22100247
R3S 22100210
R36 22100247

CONDENSATEURS

CAPACITORS
CO 33000900
co2 33000900
03

220

10 k
100
110
2,7 k
6,8 k
68
1,5 k
10 k
1 k

l k
4,7 k
68
5.6 k
220
330
220
3,3 k
22 k
18
680
390
3.3k
6.7 k
2.2 k
82
2,2 k
4.7 k
1 &

4.7 k

250 pF
250 pF

DESIGNATION

i Ui bno o o bnon b o e tn n n b Ly LU U L e Lty W L L LA U L b Ln

>4 &M 3 M S 3 M MM N N Y M e

& & & M MO M NN N e Y N

~ =t

= 1

1 /4
174
174
174
174
1/4
1/4
174
1/4
1/4
1 /4
1/4
1 /4
1 /4
174
/4
1/4
1/4
/4
1/4
1/4
1/4
/4
1/4

1/4

1/4
1/4
1/4

174

1/4
1/4
1/4
1/4
1/4
1/4

250 v 2 7
250V 2 7

= £ K ¥ ¥, X ¥ ¥ ¥

N Y R ¥ X X £ = O I

= X O X

W

I,.T

N® 97 6880

—_—
REFERENCE FABRICANT

A——

SO7
SG7
SO7
SO7
SO7
S07
S0O7
S07
S07
S07
SO07
S07
S07
S07
SO7
SO07
S0O7
SO7
S07

507

S07
SO7
SO7
SO07
S07
S07
SC7
SO7
SO7
S07
S07
SO07
SO07
S07
SO7

TVE
TVE

SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR

15C LAFAB
15C LAFAB

b4



NOMENCLATURE:

63




_—-———-—-—-—-———-——-—-——-——-——T-

REPERES

BOBINAGES

COILS

TO}
TO2
T03
TOG
TOS
TO6
TO7
TOS8
TOY
T10

DIODES

CRO1
CRO2

'CRO3

CRO4
CRO5
CRO6
CRO7
CRO8
CRO9
CR10

TRANSISTORS

QO1
Q02

Q03
Q04
Q0S
Q06
Q07
Q08
Q09
Q10
Q11
Q12
Q13

REFERENCE °

ADRET

02177300
02147800
02140700
02147800
02116000
02112800
02163500
02177400
02135100
02177500

45003100
45003100
45003100
45003100

{ 45003100

45003100
45002600
45002600
45002600
45002600

43000500
43000700
43000500
43000700
43001900
43001900
43002200
43000400
43000400
43001900
43001000
43001100
43001100

DE‘SIGNAﬂ ON

Néosid

Néosid

Néosid

Neosid

Néosid

Néosid

Néosid

Néos1id

Néosid

Néosid

IN
IN
IN
IN
IN
IN
BB
BB
BB
BB

2N
2N
2N
2N
BC
BC
BF

2N

ZN
BC
2N
BC
BC

4448
4448
4448
4448
4448
4448
109
109
109
109

2369
2894
2369
2894
184C
184C
272

918

918

184C
2907
214C
214C

——

N® 97 6882

REFERENCE FABRICANT

F2
F2
F2
F2
r2
F10B
r10B
F10
F10B
H20

ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE

1.7,
L.T.
I.T.
I.T.
I.T.
1.T.7T.

SESCOSEM
SESCOSEM
SESCOSEM
SESCOSEM

= I o I o B o B o |

MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
S.G.S.

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

73



REPERES

%

jJ| CIRCUITS INTEGRES
INTEGRATED CIRCUITS

SNOI
SNO2
SNO3
SNO4
SNOS

CONNECTEUR
CONNECTOR

REFERENCE

ADRET

41507490
41507473
41507400
42001100
41507404

14310013

DESIGNATION

74 LS90
74 1L873
74 LSGO
TBA 673
74 LS04

TM 31 points (male)

N® 97 6882

REFERENCE FABRICANT

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
R.T.C.

TEXAS INSTRUMENTS

TRELEC

74



{

REPERES

CONDENSATEURS
CAPACITORS

Cl4
Cl15
C16
C17
C18
C19
20
Cc2]
C22
23
C24
C40
C4 1

BOBINAGES
COILS

TO3
TO4
TOS
TOb
TO7
T08

TRANSISTORS

Q06
Q07
Q08
Q09
Q10

Q11

CONNECTEUR
CONNECTOR

T——

REFERENCE

ADRET

31200210
31500310
31500310
31200210
31200033
31200110
31200110
31200110
31200110
31200033
31500310
31200210
31200210

02167700
02177900
02147900
02149100
02149100
02161200

43002000
43002000
43001900
43001100
43001000
43001900

42002700

14110014

10 nF
10 nF

33 pF
100 p
100 p
100 p
100 p
33 pF
10 nF

DESIGNATION

—-—-__———____-———ﬂ-—-—'—__-___—_-__*__-ﬁ____—-___—

N° 97 6887

REFERENCE FABRICANT

100

63

63

100
100

F 100
F 100
F 100
F 100
100

63

100
100

< o @ g o g e G

Tore H20

- Tore HZ20

Néosid F2
Néosid FI10B
Néosid F10B

10 7 C332 CA/A 1X COGECO

+ 50-20 7 GOX 767 14 L.C.C.

+ 50-20 7 GOX 767 14 L.C.C.

10 7 C332 CA/A 1K COGECO
2 7 C333 CB/C 33E CNGECO
2 7 C333 CH/C 100E COGECO
2 7 C333 CH/C 100E COGECO
2 7 C333 CH/C 100E COGECO
2 7 C333 CH/C 100E COGECO
2 7 C333 CH/C 100E COGECO
+ 50-207 GOX 767 14 L.C.C.

-

% C332 CA/A 1K COGECO
10 Z C332 CA/A 1K COGECO

ADRET ELECTRONIQUE

ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE

Néosid F2 ADRET ELECTRONIQUE
2N 5179 R.C.A.

2N 5179 R.C.A.

BC 184C TEXAS INSTRUMENTS
BC 214C TEXAS INSTRUMENTS
2N 2907 TEXAS IRSTRUMENTS
BC 184C TEXAS INSTRUMENTS
ML~1

™ 11 (male) TRELEC

84



N® 97 6887

"REPERES | REFERENCE DESIGNATION " REFERENCE FABRICANT
| ADRg N
BOBINAGES
COILS
TO! 02177800 F 100 ADRET ELECTRONIQUE
TO2 02177900 H 20 ADRET ELECTRONIQUE
LOI 53000300 4,7 uH 2,5 A 10 % 53801 OREGA
102 53000300 4,7 yH 2,5 A 10 7 53801 OREGA
DIODES
CRO! 45001300 FD 777 FATIRCHILD
CRO2 45002600 BB 109 SESCOSEM
CRO3 45002600 BB 109 SESCOSEM
CRO4 45002600 BB 109 SESCOSEM
CRO5 45002600 BB 109 SESCOSEM
CRO6 45002600 BB 109 SESCOSEM
TRANSISTORS
Q01 43001900 BC 184C TEXAS INSTRUMENTS
Q02 43001100 BC 214C | TEXAS INSTRUMENTS
Q03 43002000 2N 5179 R.C.A.
Q04 43002000 2N 5179 R.C.A.
QOS 43002500 BFR 90 R.T.C.
CARTE MELANGEUR
MIYER BOARD
RESISTANCES | |
" RESISTORS
R20 22100127 270 5 1/4 W S07 SOVCOR
R21 29000033 33 5 % 1/8 W C3 SOVCOR
. R22 29000033 33 5 7 1/8 W C3 SOVCOR
R23 22100182 820 5 7 1/4 W S07 SOVCOR
R24 22100127 270 5 7 1 /4 W S07 SOVCOR
R25 29000122 220 5 % 1/8 W C3 SOVCOR
R26 29000033 33 5 % 1/8 W | C3 SOVCOR
R27 29000039 33 5 7 1/8 W C3 SOVCOR
R28 22100182 820 5 % 1/4 W S07 SOVCOR
R29 22100110 100 5 % 1/4 W SO07 SOVCOR
R30 22100233 3,3k 5 % 1/4 W SQ7 SOVCOR
R3] 22100233 3,3k 5 7 1/4 W S07 SOVCOR
R32 22100233 3,3k 5 7 1/4 W S07 SOVCOR

83



MODULE DE SORTIE
OQUTPUT LEVEL

N° 97 6887
REPERES REFERENCE DESIGNATION REFERENCE FABRICANT
ADRET )
OSCILLATEUR 87 a 116 MHz
87/11€ MEz OSCILLATOR
RESISTANCES
FEESISTORS
RO] 22100215 11,5k 5 7 1/4 W S07 SOVCOR
R02 22100322 220k 5 7 1/4 W S07 SOVCOR
RO3 22100310 10 k 5 7 1/4 W SO07 SOVCOR
RO4 22100310 10 k 5 7 1/46 W S07 SOVCOR
RO5 22100147 470 5 7 1/4 W S07 SOVCOR
RO6 22100215 1,5k 5 % 1/6 W SO7 SOVCOR
RO7 22100122 220 5 7 1/4 W S07 SOVCOR
RO8 22100222 2,2k 5 7 1/4 W SO7 SOVCOR
RO9 22100247 457k 59 1/6 W SO07 SOVCOR
R1O 22100327 27 k 5 7 1/4 W S07 SOVCOR
RIT 2900005} 5] 5 7 1/8 W C3 SOVCOR
R12 29000110 100 5 Z 1/8 W C3 SOVCOR
R13 22100127 270 5 7 1/4 W S07 SOVCOR
R14 29000051 |51 52 1/8 W C3 SOVCOR
R15 22100122 220 5% _1/4w SO7 SOVCOR
R16 22100051 51 5 7 1/4 W S07 SOVCOR
R17 22100147 47¢C 5 % 1/4 W S07 SOVCOR
R18 22100147 470 5 % 1/4 W S07 SOVCOR
R19 22100082 82 5 7% 1/4 W S07 SOVCOR
R59 29000022 22 5 7 1/8 W C3 SOVCOR
CONDENSATEURS
CAPACITORS
CO) 31500310 10 nF 63 V + 50-20 % GOX 767 14 L.C.C.
C02 31200210 ! nF 100V .10 2 C332 CA/A 1K COGECO
Co3 323223300 3,3nF 400V + 10 Z 2211=-347-15-332=-RTC
CO4 32006500 0,1 uF 250 V 10 ¥ C280 AE/A 100K COGECO
cO5 31200010 10 pF 100V 2 Z C333 CB/C 10E COGECO
C06
co7 31500310 10 nF 63 V + 50-20 % GOX 767 14 L.C.C.
co8 31500310 10 nF 63V + 50-20 % GOX 767 14 L.C.C.
C09 * 31200110 100 pF 100 V 2 Z C333 CH/C 100E COGECO
C10 31200110 100 pF 100 V 2 % C333 CH/C 100E COGECO
Cl1
C12 31200210 ] nF 100V 10 Z C332 CA/A 1K COGECO
C13 31500310 10 nF 63 V + 50-20 Z GOX 767 14 L.C.C.




REPERES

TRANSISTORS

Q04
Q05
Q06
Q07
Q08
Q09
Q10
Q1)

CIRCUITS INTEGRES
INTEGRATED CIRCUITS

SNO1
SNO2
SNO3
SNG4 .
SNO5
SNO6
SNQ7
SNO8
SNO9
SN10
SN11
SN1i2
SN13

CONNECTEUR
CONNECTOR

w

REFERENCE

ADRET
e —— S —— SN

43000500
43000700
43001900
43000500
43000500
43000400
43000400
43000500

41507473
41507490
41507410
41574122
41005400
41174162
41507483
41174163
41507400
41507490
41507400
42000900
41507430

14270116

F—-_“-

DESIGNATION | REFERENCE FABRICANT ’

2N
2N
BC
2N
2N
2N
2N
2N

74
74
74
74
SP

74

™27

N° 97 6885

2369
2894
184C
2369
2369
918

918

2369

LS73
L1590
LSIO

LS122

640B

74162N
74 LS83N

163N

74 LS00
| 74 LS90
74 LS00
b 741

74 1530

(male)

MOTOROLA
MOTOROLA

TEXAS INSTRUMENTS
MOTOROLA
MOTOROLA

I.T.T.

I.T.T.

MOTOROLA

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
PLESSEY

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
FAIRCHILD

TEXAS INSTRUMENTS

TRELEC

81



l

REFERENCE
REPERES nnn[n
CONDENSATEURS
CAPACTITORS
cOo! 31200110
co2 31200022
o3 37001500
CO4 [ 37001500
cO5 37001500
Co6 31500310
co7 37001500
oI 37001800
co9 37001500
cl0 37001500
Cl1 31500310
C12 31200210
c13 31200210
Cl4 37001500
C15 37001500
Cl6 31200210
c17 37001500
c18 32006500
c19 31500310
c20 31500310
c21 37001300
022 37001300
BOBINAGES
G0ILS
LO] 43001400
DIODES
CRO! 45003100
CRO2 45003100
CRO3 45003100
CRO4 45003100
CROS 45003100
CROK 45003100
| TRANSISTORS
| Q01 43002200
Q02 43000400
Q03 43000400

N~ 97 6885

330 nH 1,1 A 10 X

IN 4448
IN 4448
1IN 444R
IN 4448
1M 4448
IN 4448

BF 272
2N 918
24 918

DESIGNATION REFERENCE FABRICANT
100 gF 100V 7 % €333 CH/C 100E COGECO
22 pF o v 27 €333 CB/C 22E COGECO
22 uF 100 v+ 50-20 % CP Marquage clair I.T.T.
22 wF 100 W + 50-20 7 GP Marquage clair I.T.T.
22 uF 100 Vv + 50-20 % GP Marquage clair T.T.T.
10 nF 63 V o+ 50=20 % GOX 767 14 L.C.C.
22 pF 16 V + 50-20 % GP Marquage clair TI.T.T.
15 uF 16 V + 50-20 % S&rie 122 R.T.C.
22 uF 16 v + 50-20 Z GP Marquage clair I.T.T.
22 uF 16 V + 50=20 7% GP Marquage clair TI.T.T.
10 nF A3 V + 50=i00 T GOX 767 14 L.C.C.
I nF o v 10 Z C332 CA/A 1K COGECO
1 nF 100 v 10 X C332 CA/A IK COGECO
22 uF 16 Vv + 50-20 7 GP Marquage clair I.T.T,
22 uF 16 V. + 50-20 % GP Marquage clair TI.T.T.
1 nF 100 v 10 7 €332 CA/A 1K COGECO
22 yF ., 16V + 50-20 7% GP Marquage clair I.T.T.
0,1 uF 250V 10 % 280 AE/A 100K COGECO
10 nF 63 v + 50-20 A GOX 767 14 L.C.C.
10 nF 3 V o+ 50=20 7 GOX 767 14 L.C.C,
10 uF 16 V + 50=20 % GP Marquage clair I.T.T.
10 pF 16 V + 50-20 % GP Marquage clair I.T.T.

53806 OREGA

L. 1T.1.

Il-Tl-T-l-
1iTlTl

I.T.T.

80



DIVISEUR PAS DE | MHz
1 MHz STEP DIVIDER

N°® 97 6885

REFERENCE FABRICANT

e —

REFERENCE
REPERES ADRET
RESISTANCES
RESISTORS
RO} 22100122
RO2 22100133
RO3 22100168
RO4 22100210
RO5 22100233
RO6 22100122
RO7 22100233
RO8 22100082
RO9 22100215
R10 22100315
R11 22100222
Ri2 22100122
RI3 22100115
R14 22100310
R15 22100310
R16 22100215
R17 22100315
R18 22100215
R19 22100015
R20 22100118
R21 22100147
R22 | 2210005
R23 22100122
R24 22100215
R25 22100110
R26 22100133
R27 22100010
R28 22100133
R29 22100310
R30 22100056
R31 22100133
R32 22100310
R33 22100082
R34 22100222
R35 22100222
R36 22100233
R37 22100222
R38 22100327
R39 22100122
R40 22100122
R4 1 22100315
R&42 22100110
R43 22100056
R4 4 22100110
R4S 22100139

DESIGNATION
220 > Z 1/4 W
330 5 7 1/4 W
680 5 Z 1/4 W
! k 5 7 1/4 W
3,3k 5 7 1/4 W
220 5 % 1/4 W
3,3k 5% 1/4 W
82 5 % 1/4 W
1,5k 5 7 1/4 W
15 k 5 % 1/4 W
2,2k 5 7% 1/4 W
220 5 % 1/46 W
150 5 7 1/4 W
10 k 5 7 1/4 W
10 k 5 7 1/4 W
1,5k 5 7 1/4 W
15 k 5 % 1/4 W
1,5k 57 1/4 W
15 5 % 1/4 W
180 5 7 /4 W
470 5 Z 1/4 W
57 5 % 1/4 W
220 572 1/4W
1,5k 5 % 1/4 W
100 5 7% 1/4 W
330 5 % 1/4 W
110 5 % 1/4 W
*330 5 7% 1/4 W
10 k 5 7 1/4 W
56 5% 1[4 W
ﬁ330 5 7 174 W
10 k 5 7 1 /4 W
I82 5 7 1/4 W
2,2k 5 7% 1/4 W
2,2k 5 Z 1/4 W
13,3k 572 1/4 W
12,2k 5% 1/4 W
27 k 5 7 1/4 W
220 5 % 1/4 W
i220 5 % 1/4 W
15 k 5 7% 1/4 W
100 5 7% 1/4 W
1 56 5 % 1 /4 W
100 5 % 1/4 W
390 5 % 1/4 W

S07
SG7
SO7
SO7
S07
SO7
S07
SO7
SQ7
SO7
S07
S07
SO7
S07
SQ7
S07
SQ7
SO7
S07
S07
S07
S07
SO7
SO07
SO7
SO7
S07
S07
SO7
SQ7
SO7
SO7
SO7
SO7
SQO7
S07
SO7
S07
SO7
507
S07
S07
S07
S07
SO7

SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOF
SCVCOR
SOVCOR
SOVCOR

19



___________—_—-————-———-———

REPERES REFERENCE DESIGNATION REFERENCE FABRICANT |
_ADRET
N S

TRANSISTORS
Q07 43001900 BC 184C TEXAS INSTRUMENTS
Q08 43002200 BF 272 $.G.S.
Q09 43000400 IN 918 1.T.T.
Q10 43000400 IN 918 1.T.T.
Q11 43000700 2N 2894 MOTOROLA
Q12 43000200 2N 5179 R.C.A.
Q13 4300200 2N 5179 R.C.A.
Q14 43000200 2N 5179 R.C.A.

CIRCUITS INTEGRES

INTEGRATED CIRCUITS
SNO1 41507430 74 1.S30 TEXAS INSTRUMENTS
SNO?2 41507490 74 1S90 TEXAS INSTRUMENTS
SNO3 41507404 74 LS04 TEXAS INSTRUMENTS
SNO4 41507400 74 LS00 TEXAS INSTRUMENTS
SNOS 41507473 74 1.S73 TEXAS INSTRUMENTS
SNO6 41507400 74 LSOO TEXAS INSTRUMENTS
SNO7 | 41507490 74 1590 TEXAS INSTRUMENTS
SNO8 41174196 74 196L TEXAS INSTRUMENTS

CONNECTEUR ‘
CONNECTOR
14230004

N°® 97 6883

18



PEPERES REFERENCE
ADRET
CONDENSATEURS
CAPACITORS
C31 31200210
C32 31200210
C33 31200210
BOBINAGES
COILS
TOI 02127700
102 02177600
TO3 02177600
TO4 02167700
TO5 02167700
TOS 02167700
TO7 02166100
TO8 02149700
LO] 53001800
LO2 53001600
DIODES
CROI 45000200
CRO2 45000200
CRO3 45003100
| CRO4 45003100
CROS 45003100
CRO6 45003100
CRO7 45003100
CROS 45003100
CRO9 45003100
CR10 45003000
CR1l 45003000
CR12 45001900
CR13 45003100
TRANSISTORS
Qo1 43002200
Q02 43000400
QO3 43000400
Q04 43002000
Q05 43000500
Q06 43000500

DESIGNATION
nk 100V 10 7
nt 100V 10 7
nF 100V 10 7

Néosid F10B

F2
F2
H20
H20
H20

Néosid F40
Néosid F40

470 nH
330 nH

IN
IN
IN
IN
IN
IN
IN
IN
IN

4151
415])
4448
4448
4448
4448
4448
4448
4448

ESM 247
ESM 247

BB1
IN

BF
2N
2N
2N
2N
2N

058
6448

272
918
g18
5179
2369
2369

+ 10 7
:_10 7

N°® 97 6883

—

REFERENCE FABRICANT

C332 CA/A 1K COGECO

C332 CA/A 1K COGECO
C332 CA/A 1K COGECO

ADRET
ADRET
ADRET
ADRET
ADRET
ADRET
ADRET
ADRET

53814
53810

H H W oo 3 A

I
1
I
I
1,
1
I
1
I

. T

L B s s B

.T.

ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE
ELECTRONIQUE

OREGA
OREGA

SESCOSEM
SESCOSEM
SESCOSEM

I.T.T.

S5.G.3S.,
I.T.T.
I.T.T.
R.C.A.

MOTOROLA
MOTOROLA

17



REFERENCE

REPERES ADRET
RESISTANCES
RESISTORS
R4S 22100110
R&46 22100212
RGT 29000033
R4E 22100122
R4 22100210
R50 22100310
RS 22100218
R52 22100310
R53 22100047
CONDENSATEURS
CAPACITORS

cO! 31200110
02 37001500
03 31200022
CO4 31200122
oS 31200122

. CO06 37001500
CO7 31200210
co8 31200210
09 31200210
CIC 37001500
cl1 ! 31200056
C12 33001800
13 33001800
Cla 37001500
15 31200047
C16 37001500
C17 37001500
C18 31200022
Ci9 37001500
20 32006500
Cc21 31200112
c22- 31200210
23 31200210
C24 31200210
€25 31200210
26 3120021C
27 31200110
28 37001500
c29 31260039
C30

100
1,2 k
33
220

1 k
10 k
1,8 k
10 k
47

100 pF
22 wuF
22 pF
220 pF
220 pF

22 uF .

1 nF
22 WF
56 pF
680 pF
680 pF
22 VWF
47 pF
22 UF
22 VWF
22 pF
22 uF
0,1 UF
120 pF

l nF

100 pF
22 uF
39 pF

N® 97 6883

REFERENCE FABRICANT

T ———

DESIGNATION
5 Z 1/4 W
5 7% 1/46 W
5 7 1/8 W
S 7 /4 W
5 7% 1/6 W
5 A 1/4 W
5 % 1/4 W
S5 Z 1/4 W
5 7% 1/4 W
100 v 2 Z
16 V. + 50-20 7
100 V 2 %
100V 2 X%
100 V 2 7
16 V + 50-20 %
100°V 10 %
100V 10 7%
100V 10 7
16 V. + 50-20 7
100V 2 %
250V 5 7
250V 5 X%
16 V + 50-20 7
100V 2 7%
16 V. + 50-20 %
16 V + 50-20 %
100V 2 7
16 V + 50-20 7%
250V 10 7
63 V + 2 7
100V 10 Z
100V 10 2
io0 vV 10 7
100 V. 10 7
100V 10 7
100 V 2 Z
16 V. + 50-20 7
100 V 2 7

S07 SOVCOR
507 SOVCOR
C3 SOVCOR
SO7 SOVCOR
S07 SOVCOR
SO07 SOVCOR
S07 SOVCOR
S07 SOVCOR
S07 SOVCOR

C333 CH/C 100E COGECO

GP Marquage clair I1.T.T.

C333 CB/C 22E COGECO

C333 CB/C 22E COGECO

C333 CBMC 22E COGECO

GP Marquage clair I.T.T.

C332 CA/A 1K COGECO

C332 CA/A 1K COGECO

C332 CA/A 1K COGECO

GPF Marquage clair I.T.T,.

C333 CB/C 56E COGECO

TVE 15C LAFAB

TVE 15C LAFAB

GP Marquage clair 1I.T.T.

C333 CB/C 47E COGECO

GP Marquage clair I.T.T.

GP Marquage clair I.T.T.

C333 CB/C 22E COGEbD

GP Marquage clair I.T.T,

C280 AE/A 100K COGECO
632 58121 COGECO

C332 CA/A 1K COGECO

C332 CA/A 1K COGECO

C332 CA/A 1X COGECO

C332 CA/A 1K COGECO

C332 CA/A 1K COGECO

C333 CH/C 100E COGECO

GP Marquage clair I.T.T.

C333 CB/C 39E COGECO
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I Mz SPELCTRUM N~ 97 6883

REPERES REFERENCE DESIGNATION REFERENCE FABRICANT
ADRET -
RESISTANCES
RESISTORS
RO1 22100210 1 k 5 % 1/6 W S07 SOVCOR
RO2 22100122 220 5 7 1/4 W S07 SOVCOR
RO3 22100133 330 5 7 1/4 W SO7 SOVCOR
RO4 22100168 680 5 % 1/4 W S07 SOVCOR
RO5 22100139 390 5 % 1/4 W S07 SOVCOR
RO6 22100233 3,3k 5% 174 W S07 SOVCOR
RO7 22100122 220 5 % 1/4 W S07 SOVCOR
RO8 22100056 56 5 % 1/4 W S07 SOVCOR
RO9 22100182 820 5 7 1/4 W S07 SOVCOR
R10 22100039 39 5 7 1/4 W S07 SOVCOR
R11 22100127 270 52  1/4W S07 SOVCOR
R12 29000033 33 5 7 1/8 W C3 SOVCOR
R13 22100112 120 5 7 1/4 W S07 SOVCOR
R14 22100056 56 5 7 1/4 W S07 SOVCOR
R15 22100215 1,5k 5% 1/4 W S07 SOVCOR
R16 22100315 15 k 5 7% 1/4 W S07 SOVCOR
R17 22100222 2,2k 5% 1/4 W S07 SOVCOR
R18 22100222 2,2k 5 Z 1/4 W S07 SOVCOR
R19 22100222 2,2k S5 Z 1/4 W S07 SOVCOR
R20 22100222 12,2k 5% 1/4 W S07 SOVCOR
R21 22100222 2,2k 52 1/4 W S07 SOVCOR
R22 22100122 220 5 % 1/4 W S07 SOVCOR
R23 22100112. 120 S % 1/4 W S07 SOVCOR
R24 22100222 2,2k 5% 1/4 W SO7 SOVCOR
R25 22100222 2,2k 572 1/4 W S07 SOVCOR
R26 22100122 220 5 % 1/4 W S07 SOVCOR
R27 22100168 - 680 5 % 1/4 W S07 SOVCOR
R28 22100139 390 5 % 1/4 W S07 SOVCOR
R29 22100233 3,3k 5 % 1/4 W S07 SOVCOR
R30 22100222 2,2k 572 -1/4W SO07 SOVCOR
R31 22100322 22k ST 1/4W S07 SOVCOR
R32 22100133 330 5 % 1/4 W SO7 SOVCOR
R33 22100233 3,3k 5 Z 1/4 W S07 SOVCOR
R34 22100122 220 5 % 1/4 W SO7 SOVCOR
R35 22100018 18 S 7 1/4 W S07 SOVCOR
R36 22100133 330 5 % 1/4 W SO7 SOVCOR
R37 | 22100210 1 k 5 % 1/4 W S07 SOVCOR
R38 22100310 10 k 5 % 1/4 W S07 SOVCOR
R39 22100110 100 5 7 1/4 W S07 SOVCOR
R4Q 29000023 33 S 7 1/8 W C3 SOVCOR
R4 1 22100122 220 S 7 1/4 W S07 SQVCOR
R&42 22100122 220 5 % 1/4 W S07 SOVCOR
R43 22100212 1,2k 57 1/4 W S07 SOVCOR
R4 4 22100047 47 5 7. 1/4 W S07 SOVCOR
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REPERES

RESISTANCES
RESISTORS

R33
R34
R35
R36
R37
R38
R39
R40
R4
RG2
R43
R&4
R45
R46
R4
R4S
R49
R50
RS
R52
RS3
RS54
R55
R56
R57
RS58
R60

POTENTIOMETRE
POTENTIOMETER

POl

CONDENSATEURS
CAPACITORS

C25
C26
C27

L L e e

REFERENCE
TADF\:ETJ — DESIGNATION
OSCILLATEUR 90/120 MHz
90/120 Mz OSCILLATOR
22100147 470 57  1/4W
29000122 220 52 1/8 W
22100182 | 820 57 1/4W
22100410 100k 57 1/4 W
22100310 10k 52 1/4W
22100215 1,5k 5 7% 1/4 W
22100310 10k 5% 1/4W
22100215 1,5% 57 1/4W
22100322 22k 5% 1/4W
22100139 390 597  1/4W
29000051 51 57 1/8 W
22100015 15 57  1/4 W
22100147 470 57  1/4 W
22100010 10 572  1/4 W
22100033 14 5% 1/4 w
22100127 270 57  1/4 W
29000022 22 572 1/8 W
29000051 51 57 1/8 W
29000122 220 57 1/8 W
29000022 | 22 57  1/8 W
22100182 820 S7  1/4W
22100182 820 5 % 1/4 W
29000022 | 22 572 1/8 W
22100222 22k 5% 1/4W
22100010 | 10 5%  1/4 W
22100022 22 S 7  1/4 W
21531000 10k 207 1/2 W
31500310 {0 nF 63V + 50-20 7
31200068 68 pF 100V 2 %
31500310 10 nF 63V + 50-20 7

SQ7
C3

SO7
SO7
Sa7
SQO7
SQ7
SO7
SO7
SO7
C3

S07
SO7
SQ7
SO7
SO7

c3
C3

c3

c3

507
507
c3
507
507
S07

BCo-Y VARIOHM

N° 97 6887

e e e e —— - '_"'""I

REFERENCE FABRICANT

SOVCOR
SOVCOR
SOVCCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR

SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR

GOX 767 14 L.C.C.

C333 CB/C 68E COGECO
GOX 767 14

L.C.C.
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I REPERES

POTENTIOMETRES
POTENTIOMETERS

C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
cvl1 -

BOBINAGES
COILS

TO}
T10
T11

L03
LO4

DIODES

CRO7
CRO8
CRO9
CRiO
CR11
CR12

-

REFERENCE

ADRET L DESIGNATION
32005200 47 nF IOV 10 Z
37000700 &, 7 wF 25 V 4+ 50-20
31200010 10 pF 100V 2 7
31500310 10 nF 63 V + 50-20
31500310 10 nF 62 V + 50-20
31500310 10 nF 63 V. + 50-20
31200110 100 pF 100V 2 7
31200110 100 pF 100V 2 Z
31500310 10 nF 63 V + 50-20
31200210 1 nF 100V 10 %
31200210 ] nF 100 VvV 10 Z
31200210 ] nfF 100V 10 Z
36001100 ] a 3,5 pF
02177800 F 100
02167700 Tore H20
02177900 Tore H20
53003000 4,7 uyH 2,5 A 10 7
53003000 4,7 yB 2,5 A 10 %
45002600 | BB 109
45002600 BB 109
45002600 BB 109
45002600  |BB 109
45002600 BB 109
45001300 FD 777

/o

yA

yA

yA

N° 97 6887

REFERENCE FABRICANT

C280 AE/A 47K COGECO
GP Marquage clair
C333 CB/C 10E COGECO
GOX 767 14 L.C.C.
GOX 767 14 L.C.C.
GOX 767 14 L.C.C.
C333 CH/C 100E COGECO
C333 CH/C 100E COGECO
GOX 767 14 L.C.C.
€332 CA/A 1K COGECO
C332 CA/A 1K COGECO
C332 CA/A 1K COGECQ
CO50/3ES R.T.C.

ADRET ELECTRONIQUE
ADRET ELECTRONIQUE
ADRET ELECTRONIQUE

53801
53801

OREGA
OREGA

SESCOSEM
SESCOSEM
SESCOSEM
SESCOSEM
SESCOSEM
FATRCHILD

1.T.T.
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DIVERS
VARIOUS ITEMS

REPERES

S01
S02

JOI
J02
JO3
JO4

KO1

FOl
FO2

POl

A e

REFERENCE
ADRET

14050009
14370010

14002005
14002005
14001023
14001011

15302084

17002300
17002300

17002500

21231005

65004700

i e . N ————

DESIGNATION

'-_‘_——‘—————-—-*-—_______________ e - ~

Prise PERENA

Connecteur 37 points (fem)

BNC
BNC

Doullle isolée

Douille
Inverseur 2 pos.

250 mA FST6332
250 mA FST6332

Porte-fusible

10 k S5 % 3 W

Compte tours série 1370

REFERENCE FABRICANT ;

T15F PERENA
DC37S SOURIAU

R90250 RADIALL
R90250 RADIALL
DN4D - J. RENAUD
D23203 MFOM

254/DBO CHAUME

034-3411 ARNOULD
034-3411 ARNOULD

31 2010 ARNOULD

Mod. 534 SPECTROL

D221 AMPHEND

86



Mﬂ_

REFERENCE

REPERES
. ADRET
DIODES
CRO] 45003100
CRO?2 45000400
CRO3
3 45003100
CR97
CRO8 40000100
CR99 40000700
CR100 40000600
TRANSISTORS
QO 43001000
Q02 43001900
Q03 43000100
Q04 43001100
CIRCUIT INTEGRE
INTEGRATED CIRCUIT
SNO1 41507420

_l_--_'_——-_

DESIGNATION

N°® 97 6895

REFERENCE FABRICANT

IN 4448
IN 4004

IN 4448

LED rouge

.LED jaune

LED wverte

2N 2907
BC 184C
2N 2222
BC 214C

74 1820

I.T.T.
I.T.T.

I.T.T.

HP
HP

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

TEXAS INSTRUMENTS
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L ol

REPERES

r——————-_——

CONDENSATEURS
CAPACITORS

Cl19
a
C34
C35
C36

BOBINAGES
COILS

LO3
LO4

CIRCUITS INTEGRES
INTEGRATED CIRCUITS

SNO4
SNO5
SNO6

RESISTANCES
RESISTORS

RO}
RO2
RO3
RO4
ROS
RO6
RO7
RO8
ROS
R10

CONDENSATEURS
CAPACITORS

COl

)

REFERENCE
ADRET

31200210

31200247
31200247

5300420)
53004201

41307404
41307404
41307404

22100139
22100139
22100127
22100122
22100310
22100233
22100310
24000133
22100210
22100310

37001500

DESIGNATION -

1 nF 100 V 10 %

4,7 nF 100 Vv 10 7

4,7 nF 100 V 10 7

47 uH 0,19 A 10 7

47 uH 0,19 4 10 7 53862
I 74 L0O4 N

74 L0O4 N

[ 74 L0O4 N
I l

e e T ——

N° 97 6895

REFERENCE FABRICANT

AFFICHAGE/DISPLAY

390
390
270
220
10 k
3,3 k
10 k
330
1 k
10 k

22 uF

| - 1 9

|

tbh bn b U 0 o tn n th Ln Ln
R | oy &9

&9

16 V

1/4
/4

1/4

1/4
/4
1 /4
1/4
1/4
1/4
1/4

= ¥ I ¥ X ¥ o

W

+ 50 - 20 7

C332 CA/A IK COGECO

C332 CA/A 4K7 COGECO
C332 CA/A 4K7 COGECO

53862 OREGA

OREGA

TEXAS TINSTRUMENTS
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

SO7
SQ7
SO7
SO7
SQ07
SO7
507
S07
S07
S07

GP Marquage clair 1T

SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR

T.T,
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Aall luilavl = DPLlLLIMANLE D LUDLE
DISPLAY - CODE FILTER N® 97 6895

REPERES RE:E:E:CE DESIGNATION REFERENCE FABRICANT

E— — T— e i - i S -

P

FILTRE DE CODE/CODE FILTER
CARTE A/A~-B0ARD

_-—_-ll—l-i-_-—_-m

RESISTANCES
RESISTORS
RO}
A 29000222 2,2 k 5 7 1/8 W C3 SOVCOR
R16 :
CONDENSATEURS
CAPACITORS
COl
3 . 31200210 1 nF 100V 10 % C332 CA/A 1X COGECO
Cl16
C17 31200247 4,7 nF 100V 10 7 C332 CA/A 4K7 COGECO
C18 31200247 4,7 nF 100V 10 % C332 CA/A 4K7 COGECO
5 b i
BOBINAGES o
COILS
L0 53004201 47 yH 0,19 A 10 7 53862 OREGA
102 53004201 47 uH 0,19 A 10 Z 53862 OREGA
CIRCUITS INTEGRES
INTEGRATED CIRCUITS
SNO] 41307404 74 LO4N TEXAS INSTRUMENTS
SNO?2 41307404 74 LO4GN TEXAS INSTRUMENTS
SNO3 41307404 * 74 LO4N TEXAS INSTRUMENTS

CARTE B/B-BOARD

RESISTANCES
RESISTORS

R18

3 29000222 2,2k 5 7 1/8 W C3 SOVCOR
R33




M

| REPERES

REFERENCE
ADRET

DIODES

CRO]
CRO2
CRO3

TRANSISTORS

Q03
Q04
Q05
Q06
Q07
Q08
QL1
Q12
Q13
Q)4
Q15
Q16
Q17
Q18
019

CONNECTEUR
CONNECTOR

46000500
45003100
45003100

48000800
48000800
48000800
48000800
48000600
48000600
48001300
48001300
48001300
43001900
43001900

43001100
43001100

14120015

DESIGNATION

ZPD 6,2
IN 4448
IN 4448

2N 2905
2N 2905
2N 2905

2N 2905

2N 2219
2N 2219
TIP 41A
TIP 41A
TIP 41A
BC 184C
BC 184C

BC 214C
BC 214C

TBl12 (femelle)

REFERENCE FABRICANT

I1.T.T,
I.T.T.
I.T.T.

TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS

TEXAS
TEXAS

TRELEC

N® 97 3016

—

INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS

INSTRUMENTS
INSTRUMENTS

g2



) N° 97 3016

REPERES REFERENCE DESIGNATION REFERENCE FABRICANT
O ADRET L - -
CARTE REGULATION
REGULATION BOARD
< OO oo
RESISTANCES
RESISTORS
ROI
RO2
RO3 25001619 6,19k 12 1/t w ROSENTHAL SMA 207
RO4 22100215 1,5k 52 1/4W 507 SOVCOR
ROS 22100247 L7k 5% 1/4w S07 SOVCOR
RO6 22100233 3,3k 52 1/4W S07 SOVCOR
RO7 25001562 5,62 k 12  1/4W ROSENTHAL SMA 207
RO8 22100247 6,7k 5% /4w SO7 SOVCOR
RO9 25001619 6,19k 12 1/t W ROSENTHAL SMA 207
R11 22100222 2,2k 5%  1/4 W S07 SOVCOR
R12 25001511 501k 12 1/4 W ROSENTHAL SMA 207
R13 2500151 | 511 k 12  1/4 W ROSENTHAL SMA 207
R14 22100215 1,5k 52  1/4w S07 SOVCOR
R15 22100227 12,7 k5 7% 1/4 W SO07 SOVCOR
R16 22100312 :12 k 5% 1/4 W | S07 SOVCOR
R17 25001511 511k 12  1/4W ROSENTHAL SMA 207
R18 25001511 501k 12 1/4 W ROSENTHAL SMA 207
R19 22100168 680 5%  IM4 Y SO7 SOVCOR
R20 22100210 | K 5% 1/4 W S07 SOVCOR
R2} 22100210 1 k 5 7 1/4 W S07 SOVCOR
R23 28000856 0,56 107 3V SFERNICE RWM
. R24 28000856 0,56 102Z 3w SFERNICE RWM
R25 28000827 0,27 102 3w SFERNICE RWM
}
CONDENSATEURS - |
CAPACITORS |
€03 37001700 22 yF 107 15V L.T.T. CTS 13
CO4 37000900 4,7 F 107 25V L.T.T. CTS 13
cO5 37001700 22 yF 107 15 V L.T.T. CTS 13
Co6 37001700 22 yF 102 15V L.T.T. CTS 13
cO7 37001700 22 uF 10 Z 15 V L.T. T. CTS 13
co8 37001700 P2 WF 1027 15V L.T.T. CTS 13
C09 |
POTENT IOMETRE
POTENTIOMETER
PO1 211065 I k 202 /2 W BECKMAN 86P
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ALIMENTATION

REPERES

FILTRE SECTEUR
LINE FILTER

TRANSFTORMATEUR
TRANSFORMER

CONDENSATEURS
CAPACITORS

CO1
C02

CO3

DIODES

CRO1
CRO2
CRO3
CRO4
CRO5
CRO6

—————-————-———-————"——————-—-T_—-

L |

REFERENCE
ADRET

DESIGNATION

02010602

10001500

35004100
35003400

FILTRACE

INPUT -~ FILTER -
RECTIFIER

m . _ _

6800 uF 16 V + 50-10
3300 yF 40 V + 50~10

| 3300 uF 40 V + 50-10

35003400

45000500
45000500
45000400
45000400
45000400
45000400

5401
5401
4004
4004
4004
4004

ENTREE - REDRESSEMENT

1

REFERENCE FABRICANT

N°® 97 3016

RELSIC 026 SIC SAFCO
RELSIC 026 SICSAFCO
RELSIC 026 SICSAFCO

GENERAL
GENERAL
GENERAL
GENERAL
GENERAL
GENERAL

INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
INSTRUMENTS
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- ~ ADRET
CIRCUITS INTEGRES
INTEGRATED CIBCUITS
SNO3 41507430
SNO4 41107472
CONNECTEUR
CONNECTOR
14170163

DESIGNATION

N® 97 6886

el — M

74 LS30
7472 N

™ 17 (mdle)

REFERENCE FABRICANT

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

TRELEC
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e

REPERES

CONDENSATEURS
CAPACITORS

CO8
CO9
Cl0
Cll
Cl2
Cl3
Clé
Cl>5
C16
Cl7

DIODES

CROI
CRO2
CRO3
CRO4
CROS
CRO6
CRO7
CROS8

TRANSISTORS

Qo1
Q02
Q03
Q04
Q05 °
006
Q07
Q08
Q09
Qi 0

CIRCUITS INTEGRES
INTEGRATED CIRCUITS

SNOI
SNQ2

. REFERENCE

ADRET

31200210
31200210
37001500
37001500
31200210
37001500
31200210
31200210
37001500
37001500

45003100
45003100
45003100
45003100
45003100
45003100
45003100
45003100

43002200
43000400
43000400
43001900
43002200
43000400
43000400
43002200
43000400
43000400

41507473
41507400

22 uF
22 yF
1 nt

22 uF

22 yF
22 yF

IN
IN
IN
IN
IN
IN
IN
IN

BF
2N
2N
BC
BF
2N
2N
BF
2N
2N

74
74

sl il -~ S —

DESIGNATION

100
100
16
16
100
16
100
100
16
16

4448
4448
4448
4448
4448
4448
L4448
4448

272
918
918
184C
272
918
918
272
918
918

LS73
LSGO

10 7
10 Z
+ 50-20 7
+ 50-20 7
10 7
+ 50-20 7
10 Z
10 Z
VvV + 50-20 7
V + 50-20 7

<Q € o« < G G G g

N° 97 6886

REFERENCE FABRICANT

€332 CA/A 1K COGECO
C332 CA/A 1K COGECO
GP Marquage clair I.T.T.

GP Marquage clair I,T.T.
(332 CA/A 1K COGECO

GP Marquage clair

I1.T.T.

C332 CA/A 1K COGECO
C332 CA/A 1K COGECO

GP Marquage clair
GP Marquage clair

I.T.T.
I.T.T.
I1.T.T.
I.T.T.
L.T.T.
I.T.T.
L.T.T.
I.T.T.

5.G.S.
I1.7.7.
1.T.T.
TEXAS INSTRUMENTS
S5.G.S.
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS
5.G.S,
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

I.T.T.
I1.T.T.
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- COMPARATEUR PHASE/FREQUENCE
PHASE/FREQUENCY COMPAEATOR

REPERES REAF[E)';EE’T"CE DESIGNATION

R — 1

RESISTANCES
RESISTORS

RO 22100210 Ik 5%  1/4 W
RO2 22100133 330 5%  1/4 W
RO3 22100233 3.3k 572 1/4W
RO4 22100122 220 5.7 1/4 W
RO5 22100168 680 5%  1/4 W
RO6 22100139 390 57  1/4 W
RO7 22100233 3.3k 52 1/4W
RO8 22100122 220 57  1/4W
RO9 22100210 1 k 57  1/4 W
R10 22100082 82 57 14 W
R1) 22100322 22k 5% 1/4W
R1?2 22100127 270 57  1/4 W
R13 22100215 1,5 572  1/4 W
R14 22100215 1,5 S 7 1/4W
RIS 22100210 1 k 57  1/4W
R16 22100139 390 5 % 1/4 W
R17 22100215 i,5 57  1/4 W

| R18 22100122 220 5% 1/4W

| R19 22100212 1,2 S %7  1/4W
R20 22100110 100 5% 1/4W
R21 22100110 100 57  1/4W
R22 22100122 220 5% 1/4 W
R23 22100082 82 527  1/4W
R24 22100215 1,5 5%  1/4W
R25 22100139 390 572 1/4 W
R26 22100212 1,2 S % 1/4 W
R27 22100215 1,5 5 % /4 W
R28 22100215 1,5 5% 1/4 W
R29 22100122 220 5% 1/4W
R30 22100212 1,2 5%  1/4 W
R3] 22100110 100 57  1/4 W
R32 22100110 100 5%  1/4 W

CONDENSATEURS
CAPACITORS. |

col 31200082 82 pF 100V 2 7%
02 31200022 22 pF 100V 2 %
03 37001500 22 o 16 V + 50-20 7%
CO4 37001500 22 wF 16 V. + 50-20 7
CO5 31200012 12 pF 63 V + 2 7
CO6 37001500 22 yF 16V + 50-20 7
o7 37001500 22 yF 16V + 50-20 %

N° 97 6886

REFERENCE

S07
SO7
S0O7
SQ7
S0O7
S07
SO7
S07
SQ07
S07
S0O7
SQ7
SO7
SO/
SQ7
S07
SO7
SQ7
SO7
SC7
SO7
SO7
S07
SO7
S07
SO7
S07
SQO7
SQ7
S07

SQ7
S07

SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR
SOVCOR

FABRICANT \

C333 CB/C B2E COGECO
C333 CB/C 22E COGECO

GP Marquage clair
GP Marquage clair
Série C632 COGECO
GP Marquage clair

GP Marquage clair

1.T.T.
I1.T.T.

I.T.T.
I1.T.T.
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