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INTRODUCTION

The SAILOR Scrambler CRY2001 has been designed to be used with the
SAILOR Compact 2000 module programme.

The SAILOR CRY2001 can be installed and operated either as an inde-
pendent unit or in combination with the other elements of the Com-
pact 2000 programme. These include a coast telephony station with a
400 Watt SSB transmitter, an SSB receiver with built-in FM and AM
bands and a VHF radiotelephone.

The SAILOR CRY2001 has been designed to withstand the most extreme
conditions experienced in small semi-open boats. Its compact wezther-
proof construction ensures a degree of resistance to sea spray. The
printed circuits, which have made possible a combination of compact-
ness and exceptional performance, are coated with a special moisture-
repellent lacquer,

In the design of this scrambler, S, P. Radio have taken into account
all the circumstances it will be exposed to in day-to-day operating.
However, even a product of this high quality requires regular servi-
cing and maintenance, and we recommend a close observance of the
directions contained in the instruction book.

S. P, Radio is one of Europe's leading producers of maritime radio
communication equipment - a position which has been maintained by
means of constant and extensive product development. We have a world-
wide network of dealers with general agencies in fifty countries.

A1l our dealers are well-trained and able to service all SAILOR
products. )



1.1.  TECHNICAL DATA

Princirple:

Code Capacity:

Automatic Auxiliary Key:

Synchronization:

Mode of Operation:

Number Register:

Pre-key of Transmitter:

Bandwidth:

Line Input/Output:

Connections:

Temperature:
Power:

Loudspeaker:

Rolling frequency domain scrambling combined
with time delay sub-band signal processing.
Ensures high security and negligible residual
intelligibility.

Rolling frequency = 10 Hz

Time delay process = 177 mS
Elementary keys = 16,777,276
Structures = 65,536
Auxkey = 32

Automatically generated after each start and
change of transmission direction,

Group call; start synch. time = 1,12 sec.
Selective call; start synch, time = 3,01 secs
Start of tranmission; synch, time = 1.19 sec,
End of transmission; synch, time = 0.56 sec.

Autom. resynchronization every 70 secs. with a
resynch, time = 280 msecs.

Selective call with public selcall number,
Group call with secret group call number, Semi-
duplex/Simplex.

8 quick select selcall numbers
8 quick select group call numbers

10 msecs to 2.5 secs,

400 - 2600 Hz clear and scrambled signal.

Front panel selectable between two radiostatioms.

600 ohm balanced or unbalanced.

Transmit level = +4 dBm
} adjustable

Receive level 0 to =30 dBm

Two keying relays with break or make contacts.
Two optocoupled distress inputs;
6-30 V or 3-15 mA
-15°C to +55°C
DC Power supply 10 V to 32 V DC, 15 W

3 Watt/4 ohm

>
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1.2, CONTROLS

"
ON
__OFF |
voL

8

VoL

3] B ) LB

Turns the scrambler ON or OFF.

Increases volume progressively in 16 steps to maximum.

Reduces volume progressively in 16 steps to minimum.

Selects station 1 (e.g. SSB station)

or station 2 (e.g. VHF station).

Digits from 1 to 8.

Function key.

Turns the front panel light ON or OFF.

Number key.

Secret group call key.

@ |

, #? | —
= ) | 2 PRIVATE 1 23
: ]. Vol{5 Send Receive 2
7 8|0
ONOFFl voé] lvz "o j * — o)
LC)

OPERATION: See the green covered Operating Manual for

SAILOR SCRAMBLER CRY 2001.
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1.3

Block

GENERAL DESCRIPTION

The CRY2001 voice scrambler is a double microprocessor controlled
speech scrambler with a basic operation as shown in the simplified
block diagram below. The F-scrambling process is accomplished by a
cyclic band-shift and inversion of the incoming signal. The T-scramb-
ling process is carried out by a summing of a low band time delayed

and a high band signal. The combination of those two scrambling effects
represents an optimum of security for many applications. It represents
an effective and relafive simple true diversity scrambling process.

DIAGRAM - DOUBLE SPEECH SCRAMBLING

T F Foi T
INPUT JUTPUT 1 INPUT ouTPYT
CIEAR > TIMF ™ rreguency > ]/ o W04 > TINF > CLEAR
VOILE DIVISION DIVISION 5[6 3 Z-i LED DIvision DIVISION VOICE

1 SCRAMBLING | LINE OR L DESCRAMBLING |

I U papio 1wk ! I

The subjectives of the double scrambling effect can be described as
follows: The F-process employed, among other things, provides an effec-
tive scrambling of the sound characteristics, the short-time voiced
gounds, The T-processor blurs the rhytm of speech, smooth the signal
power in function of time.

Residual intelligibility tests for different speakers show for colierent
text a negligible residual intelligibility throughout, and for separate
pronounced figures, as numbers, a considerably lower residual intelli-
gibility rate, than with any other one-dimensional scrambling processes,
Beyond that is CRY2001 unscrambled speech signal considered very good,

In the second scrambled signal, both the frequency coordination and the
distribution, with respect to time, are modified. As the frequency scramb-
ling is performed after the time scrambling, the dynamic frequency scramb-
ling must be reversed first in a deciphering attempt. This is difficult

to accomplish, because in every segment portions, two time intervals of
clear signal is present,

The CRY2001 chosen scrambling principle has further advantages in trans-
mitting by RF radio systems. The key problem in a radio connection, of
which the scrambling principle must be able to manage, is:

Restricted bandwidth

Frequency offset

Fading
Multipath
- Varying propagation delays

- Noise and interference

The F and T scrambling process has a high degree of tolerance for those
parameters,



1.4 PRINCIPLE OF OPERATIGN

The BASIC BLOCK DIAGRAM shows the basic layout of CRY2001. It consists
of a keyboard unit with control switches giving information to the code
generator through shift registers. The microprocessor handles all the
internal controls including the key-code generation, recognitions and
control of information to the display driver. The frequency generator
is controlling the F and T scrambler, The FSK modem is handling in-
coming data for the microprocessor and finally the handset and line
interface are handling transmitting and receiving signals.

BASIC BLOCK DIAGRAM

DISPLAY HEYBOARD
DISPIAY CODE
DRIVER GENERATOR

'

— | /ICROPRDCESSOR <

FREQUENCY GENERATOR
T F
SCRANBLING! 9| SCRAMBLING/
DESCRAMBLING DESCRAMBLING
HANDSET | g g LINE I. FSK
INTERFACE INTERFACE HODEN
HANDSET LINE

LSLv2=0-% LO0ZXYD
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Principle of operation cont.

Time Scrambler (T-CSR)

The principle of the time-scrambling and descrambling process is shown
in the block diagram below:

TINE SCRAMBLING

LP-FILTER LP-FILTER 5

%’ F > T | g %__’ F
y

é__ﬂ _____ —o——9 €9—> ouTPUT
A

HP-FILTER HP-FILTER »

WPUT 4

oM

LP-FILTER : Fyyg = 760Kz
WP-FILTER : Fayg = 930Kz

SCRAHBLING - DESCRAMBLING

{l
v
f

v

The clear signal is split up into a lowpass and a highpass part. The
crossover frequency is chosen so that the average output power from

the low and the high part is about the same, for a normal speaker,
(Fc=800 Hz) In the transmitting mode the lowpass filtered signal is

fed to an analog delay-line with a delay of T=177 mS, The two signals
are summed before further processing. In the receiving system (de-
scrambler) is the highpass filtered signal delayed, so that after summa
tion the original signal appears with a total delay of T.



Principle of operation cont.

Frequency Scrambling

Fig. 1 shows the principle in the frequency scrambler. The scrambling
process consists of two steps an inversion and a shift of the inver-
ted spectrum by the value A F (approx. 220 Hz). The part of the inver-
ted spectrum, which extend beyond the upper limit band is added to the
lower end. The inversion frequency is varied within twelve discrete
values in the range 435-2840 Hz. Fig. 1 shows output spectra with dif-
ferent inversion frequency.

FIG.{  PRINCIPLE OF CYCLIC BANOSHIFT AND INVERSION

CLEAR INPUT SIGNAL

-

2 Fin

JhkHz

?’ 7’

SCRAMBLED OUTPUT SIGNALS
WITH DIFFERENT DISCRET
INVERSION FREQUEN L/ £S

AF

4

af

>

[

>
-

AF IS APPRDX 220 Hz

The microprocessor generates the scrambling code and controls a fre-
quency generator to choose one of the twelve discrete inversion fre-
quencies every 100 mS., When this process is combined with the previous-
ly explained T-scrambling, that has a 177 mS delay on the band splitted
clear input signal, the 100 mS frequency shifted interval will shift
the delayed and undelayed part in different ways. This ensures a nearly
100 per cent scrambling of all kind of messages.

96/, %2=-0-Y% LOOZAYD
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Principle of operation cont.

A detailed block diagram is shown in fig. 2. The input is fed to a
sharp cut-off lowpass filter at 2600 Hz. The signal is split up into

- a wideband phaseshifter, that keeps a 90 degree phaseshift between its
outputs, allpass filter ALP1, ALP2. Those 2 signals are fed to two mi-
xers M1, M2, A combination of their outputs generates a single sideband
signal, shifted to the upper sideband of F1, Summed to this output is
the output from a third mixer M3, mixer frequency F2, The output spec-
trum can be seen in fig. 3. The frequency band of interest is filtered
out in a sharp cut-off, delay controlled bandpass filter at 10 kHz.
The mixer M4 converts the spectrum down to the audioband, F3 is a
fixed frequency on 11600 Hz. A lowpass filter rejects spurious and out
of band products from this signal.

Fig, 2a shows a phasor diagram of the single sideband modulator (SSB),
ALP1, ALP2, M1, M2 plus summation,

FI6.2  FREQUENCY SCRAMBLING - ROLLING BANDSHIFT INVERTER

LPFy ALP{ My

WeT
[ It ol 422-Pass >
—~ g y5° = ®
T Fr90°
AP 1y BP1 My 1PF2
F QuTPUT
ALL-PASS . > Rl et > ==
. & @® " = " ® = —
7 4 8,9-11,2 kHz 3]
Fr 88112 ke L
£2:82-86 ke
Fy il kHz 1
k7
F16. 20 SIDEBAND GENERATION: ALP /-2, M 1-2

-
72 1 900 ,
Fin+ F1-Fip

PROG FREQ.GEN. 1
(F1,5) !
Finy AN




Principle of operation cont.

Fig. 3 shows three examples of frequency inversion. The frequency gene-
rator is controlled by the microprocessor and generates F1, F2, F3,

FI6.3 3 EXAMPLES OF FREQUENCY INVERSION WITH
DIFFERENT DISCRETE FREQUENCIES (F7, )

Fin
A
‘ Fout kHe
INPUT . >
2.6
F
° ; ; | >
F3
Exa. ! é 4 / 1.6
UTPUT >
F.
g / FI 1 }_I >
Fr
Exa.l ¢ //j}b
oUTPUT N % >
Fs [\\\\ééégg
! ; ;'; L
oureuT % >

8G.LH2-0-% LO0ZXHD
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S/IGNALLING CODES FOR CRY2001

RESYNCRONIZATION 280rms

END - OF - TRANSMISSION 560ms

ARARS

2

START-OF -TRANSIMISSION 1{90ms

e led ex

o | Vel ) |G

oA eY |4

Uy

/2

U

FRIVATE CALL 30/0/ms

NECESSARY FOR CORRECT SYNC.

RY - PHASING SIGNAL /

DK : PHASING SIENAL 2

X TOLE SISNAL o

Fr=Fo: CYCLING REDUNDANCE CHECK CoTF
Ay-Ag: PUBLIC ADDRESS OF CALLED STATION
B8,-By: PUBLIC ADDPESS OF CALLING STATION
U AUXILIARY KEV

s

10ms

o\ o et Wl s W e e e e e el B e e e e
e led len ted led led let led W Wl Wl W W W] B Bl BB el B 8] L5l e
L 20ms . | 940rns

NECESSARY FOR STOP SCANNING WHEN

CORRELT SYNC. PECEIVING CALL.

—————— 1

F+T UNIT HODULE | ]—

PI/R (ONTROL

e ————————————— A[ PROCESSOR UNIT HODULE 2 I— —————————————————————— B —Imﬁmp UNIT HODULE 3 ]» —————————————— 1
| | X |
| BACK UP | v’ |
: I POWER BATTERY PWRFOID } :
| PROM 16k BYTES CS SENSOR Svorr PWR ON i LEDS FOR LCD DISPLAY |
N crAN ON/0FF ILLUMINATION
MAIN PROGA.
| MEMORY RESET I¥| CONTROL | {
| K |
| — : | v |
! CF A5 K500 1 g ReseTiv lI }
I PROM 8k BYTES RAM (8k-BIT NRESET 5'3/7'yl' > | CURRENT DISPLAY DRIVER |
: %55‘ Ry RSTTS SID WATCHDOG | GENERATOR ey |
L DATA (LB
4 |
: BRRE: —y /(E)’BDA*RD (10K i
' ~ S P
PRON 32 BYTES S out )
‘ JOENTITY voice S prsey  FAMk-BIT FREQUENCY suier mecister (A%, Bl rimen |
| e noRY PROCESSIR I/0 PORTS TIME GENERATOR |
I C£ g L R oy cs | q I
— §
I 1 — | :
| PROGR. Y2 628 o I
| Lt e couTauL 2 " P o § KEYBOARD |
o CONT, DECODER I A
| CONTROL PP I 8 1
I 3
'I : ~ [0ADSPEAKER :
| EXT I I
| (oupsp T AF POVER | |
| aweieeR ¢ | R  [—————————————— —
| |
|
| |
=
| R |
: 1 s 5K 0T - T F3:03,2 kHz |
| S| 5 F/ 3 I
l | oo KEY_ . 3 3
| | EARBIOCK r- < N i !
| EAR - [_—_‘ 5 \ |le ] FSKIN /—\ FSK-DE- N " £ ’ |
| PIECE A reweprone o LP-FILTER o BP-FITER e T |
| AHPLIFIER N Ik JF3 |
0\.0 L bhkHz |FT |
: « - F190° |
=2
I N I
| (O 5 ’ o° ) o] D550 ® @ !
’ | HIc Anp + " \mp-Furer 0 : LP-FITER PHASE SHIFT ™ xery ™ sumarion '
| COMPRESSOR R " I
|
| v I
| - |
AF INPUT > e @ I
: STN | w——] TRANSFORNER | D-ss —> ! |
| 400 obm LINE ANPLIFIER PHASE SHIFT HIXER2 HUTE e |
| |
FROH Rx
| — v |
| |
| AF NPUT > \ o (g ) |
| STNZ — W——TRANSFORMER [P o I3 /‘_\ |
| 400 ot LIVE AMPLIFIER 0\2 ; LP-FILTER HIXER 3 BP FUTER i
| i |
[ e ]
| TSR __ - {
T FSCR .
| T AF 0UTPYT < / Yoy ® |
| STVI €= 4rTenuATOR TRANSFORMER (@) o o . |
| 00 obm LINE HP-FILTER MIXER ¥ I
| Tout |
To Ix Ll
| — |
| |
| T AF OUTPUT < \ . S @ |
» T=/77m$
I STNZ  ——| srenvator TRANSFORHER VICT 7 B o b b ’ > I
I 000 obm LIVE LP-FITER Rx g\o TIME DELAY HP-FUTER SUBHATION |
| | 7Y |
| ! |
|
| i |
I |
| RE RE2 DISTRESS { DISTRESS 2 : / 73( 800 e £3 o [
1 ! HP-FITER Ax[ o y }
] kevram|  |wer reay oP1D- oPTD- : |
I COUPLER COUPLER e AxITx_| e —— - |
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|
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BLOCK DIAGRAM CRYZ2001

|
|
|
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2.0.

INSTALLATION

Before installation of a SAILOR SCRAMBLER CRYZ001 the following points
must be observed:

1.

What equipment has the scrambler CRY2001 to operate with?

If the agent or serviceman has found out what equipment the scrambler
CRY2001 has to operate together with, the "prekey time" and in some
countries the "call name" must be programmed into the IDENTITY PROM,
(IC10 in the Processor Unit, module 2) see section 2.4. PROGRAMMING
CF IDENTITY PROM (PRE-KEY, CALL NAME),.

Further a modification of the equipment, the scrambler CRY2001 has to
operate together with, 1s necessary to get an information to the scram
ler CRY2001 that the radio station is working on the Distress and
Calling frequency, and the scrambler CRY2001 must then go into the
"CLEAR VOICE" mode.

See section 3, Interface for SAILOR Scrambler to SAILOR equipment and
section 4, Interface for SAILOR Scrambler to miscellaneous equipment,

We want to underline that it is the responsibility of the agents that
these features are functioning correctly.

In what way the scrambler CRY2001 has to be installed?

In section 2.1. MOUNTING POSSIBILITIES is described the installation
of scrambler CRY2001 as an independent unit or in combination with the
other elements of the Compact 2000 programme.

In conjunction with other SAILOR equipment see the INSTALLATION sectior
for the SAILOR unit in question,

. External loudspeaker:

An external loudspeaker 8 ohm can be connected to the POWER CONNECTOR
J4-6 pin 1 and 6, see section 2.3. ELECTRICAL CONNECTIONS.

If an external loudspeaker 4 ohm is installed we recommend to discon-
nect the internal loudspeaker.

The screw, GROUND FOR CHASSIS:

It can be an advantage to ground the scrambler CRY2001 trrough the
screw, GROUND FOR CHASSIS on the rear plate, see section 2,3. ELEC-
TRICAL CONNECTIONS together with the Coast telephony - or SHORT WAVE
station it is installed together with.



2,1 MOUNTING POSSIBILITIES

TABLETOP AND DECKHEAD

Mounting bracket H2055.

0oo
0oo
0ooo00g,

oool

B

Mounting kit H2068 and H2055.

L OOZAYD
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MOUNTING POSSIBILITIES cont.

BULKHEAD AND CONSOLE

mn_280mm

T -~
| ]
O — - © % 44:
E%%g oogd i ° ® © =
d Joag

o0oa /
[][]E][]E][]E% ° ® ® i/

© ©

RN

Mounting kit H2063.

I mn_280mm

O) & ©
=5 P
. 0oog I
Ooa
o L0000, e, A ° ©
© ") ©

Mounting kit H2062

or
© j¥4©
= 000
] 000},
000
0000000
q D
Q@ . ag@

Mounting kit H2064.

IN CONJUNCTION WITH OTHER "SAILOR" EQUIPMENT

Look up the INSTALLATION section for the SAILOR unit in question.



2,2 DIMENSIONS AND DRILLING PLAN

UNIVERSAL MOUNTING BRACKET H2055

permits a wide variety of installation possibilities, such as on table top,
bulkhead or deckhead. For other possibilities such as console installation,
the SAILOR 19" rack or all units in the Compact programme assembled on the
bulkhead, see special information concerning installation of the Compact
programme.

% =0 8
: % 000
) ooo|f <
° 0ooocagf
I X
48 /32 L 62 225 R
E /32 F B 132 C

a <
o A B C D £ F WEIGHF‘F .
ol ol 51T 0l 5 o Mounting kit H2055: 1.5 kg
48°( 142 | 48 | 88 | 146 53 | 82 52822 2’5 ke
age| 155 | 48 | 83 | 163 | 59 | 81 o4 515 ke
144°| 167 | 45 | 98 | 178 65 | 79 H2074 4,0 ke
CRY2001 3,2 kg
Dimensions in mm RT2047 5,2 kg
. . '
R b oo )
P R N

irr‘ \ !
PO S _*_____N$.~'“_ i
T_§ Ypcs #6.5mm - : .—}_[: !

i | -\\.4,,‘, .5 | i § g

- 175mn - ) !
T A

\ |
b 4 S ———

T !

& /

| s
o i_;nL:-_TT____,, _______ J
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TOOCAYD



CRY2001

DIMENSIONS AND DRILLING PLAN cont.

& - - . e DDDmu
L - % agdo
0ao
° 5 . DOooooog,
= — N
Al o ° N
JO d e
| !
7] /32 i 104 225
£ /32 £ P /32

o A B C D E F
0°f 230 | 67 | 105 | 230 ] 67 | 105
48°| 243 | 67 | 117 | 245 | 72 | 105
9.6°) 255 | 65 | 130 | 262 | 78 | 103
14.4°1 265 | 62 | 143 | 270 | 89 | 100

Dimensions in mm

WEIGHT

Mounting kit H2068 and H2055:

Re022
H2054
H2074
CRY2001
RT2047




DIMENSIONS AND DRILLING PLAN cont.

Mounting kit H2063

I min_280mm.

]
il

»
. E—— — 1] © %
= I A
a0 é
o0oa g
E][][][][]E]E% ° ©) g
® |
.
7
Free distance must
g T ~_ be kept to allow free
I , ‘ air circulation ambient
o e L | temperature max. 40 C.
/ | § Y
%— ww— - i‘, 7‘& T\
e stk %mm F— ) WEIGHT
L dath 235 uns or 3 I 963 ! g Mounting kit H2063: 1,0 kg
! Iy R2022 : 4,5 kg
% , L H2054 : 5,5 kg
I,L. Cuthing out 231 % 100 mm A! 1 } H2074 . 4’0 kg
§ Y- Tt *“’E y
§ 3 / CRY2001 . 3,2 kg
R RT2047 5,2 kg

Ypes. M3x30

Ypcs. cover

8pes. M5 x8:

». ;. . - T e}

1 00ZXHD
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DIMENSIONS AND DRILLING PLAN cont.

Mounting kit H2064

min 280 mm -
7
é
© ® %
=5 A
] aa/a] g
000, g
E]E]E]E]E]E]E% ° ® Z
7
o é
é
c S |
%
(] @ ° @ g
e c, ' %
.
rf’”’""”” P E— "‘”/d\\w\“‘\\ Free distance must
- — 7 | \\ be kept to allow free
/// |Vﬁw 42 - air circulation amb%ent
/ T ey \> temperature max. 40°C.
‘\ 7| \\\—Vs//r “%mim ‘g‘ /
\ :| Ysth ®35mm uns for M3 DIN963 l: S \f
| I
/ || 1'
:| RS 5? WEIGHT
P . ¥ 88 Mounting kit H2064: 1
! R2022 S 4
H2054 : 5
H2074 : 4
CRY2001 : 3
RT2C47 5

Ypcs M3x30

8pcs. cover:




DIMENSIONS AND DRILLING PLAN cont.

Mounting kit H2062

0

L min_280mm. -
7
%
& *5: © ° © é
S 5
] 0ooo 5 .
0oo = e |
Ooooogg o
o o |@ @ é
© ) © %
Free distance must
be kept to allow free
- — air circulation amb%ent
—— T 473mm temperature max. 40 C.
460 mm
— T WEIGHT
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CRY2001

2.3 ELECTRICAL CONNECTIONS

POVER CONNECTOR
GO0 .%
R CHASSIS 10-32V 7¢
STH/ STND M
—
SERIAL VO

REAR VIEW

THE CHASSIS IS GALVANIC SEPARATED FROM BATTERY

THE CONNECTIONS FOR STN1l, STNZ AND MIC ARE SHOWN ON THE
INTERCONNECTION CABLE DIAGRAM FOR CRY2001, (section /7.6)

POWER COVNECTOR
J4-6 PY-6
- ] ' 70 SUPRLY UNIT
70-32V JC (MODULE 5)
V. 04 ° +
03 50 @5 0
2,69 962/

+ 7 7
- 70 PROCESSOR UNIT
EXT _ZﬂﬂﬂJP[A/([k’ (MoDULE 2)




CRY2001

2.4 PROGRAMMING OF IDENTITY PROM (IC 10 in Processor Unit, Module 2)

From the factory the Scrambler CRY2001 normally has not been programmed with
the call sign of the radiostation (only necessary in some countries) and the
PRE-KEY time. By ordering a Scrambler CRY2001 the programming of the Identity
PROM can be completed by S. P. Radio A/S if the sales agents can inform about
what type of radio stations the Scrambler CRY2001 will be installed with and
the call sign of the radiostation.

Otherwise service and sales agents have to take out the Identity PROM and com-
plete the programming before installation.

Type of PROM's used in the Scrambler CRY2001:

Type Manufact. | Memory size | Unprogrammed output level
825123 Signetic 8x32 Low
6331-1J/N| MMI 8x32 High

P.S, Only 6331-1J can be programmed by the PROM PROGRAMMER type H233 from
S. P. Radio A/S,

RESERVED ADDRESSES IN IDENTITY PROM (IC 10 in Processor Unit, Module 2)

The Identity PROM contains data to give the Scrambler CRY2001 its identity.

The addresses 00-04 Hex contains data concerning the Scrambler CRY2001, in
which the PROM is placed,

These addresses are programmed from the factory. If a new PROM is wanted we ad-
vise that a new PROM is ordered from S, P, Radio A/S. If sales or service agents
are programming a new PROM it is important to enter the same data into the new
PROM as in the old one,

Addresses Description

05-0E Hex The call sign of the radiostation for use by the
voice generator. The call sign is entered in ASCII

Programmed by format, 9 characters long. A call sign must be ter-

sales agents. minated by 00 Hex character.
OF (Stn 1) Contains the pre-key time in millisec., x 10,
10 (Stn 2) Pre-key time is the time from the transmitter is

keyed until 100 % modulated signal is obtained.
Programmed by

sales agents. Example: the value 12 gives a 120 ms pre-key.
The max. value is 254, i.e., a pre-key of 2.54 se-
conds.




PROGRAMMING OF PRE-KEY INTO IDENTITY PROM (IC 10) in Processor-Unit,

Module 2),
Addresses: OF (Hex) stn 1 for HF sets
10 (Hex) stn 2 for VHF sets.
Table for SAILOR sets:

Type 100 % signal (msecs)| Data in Addrs. OF (Hex) Data in Addrs. 10 (Hex)
RT143 300 1E
RT144A/B/C : 200 14
RT145 200 14
RT146 200 14
RT2047 200 14
T121 200 14
T122 200 14
T124 200 14
T126 200 14
T128 200 14
T1127/N1400 500 32
T1127/N1401 500 32
T1130/N1407 500 32
T1130/N1409 1100 6E
T2031 200 14

TOOC AdD

Example: Installation with RT144C and T1127/N1400.

Type Address (Héx) Data (Hex)

T1127/N1400 OF 32
RT144C 10 14




PROGRAMMING OF CALL SIGN OF THE RADIOSTATION FOR USE BY THE VOICE
GENERATOR

The. call sign can be up to 9 characters long and must be terminated by a 00 Hex

character.
The call sign is entered in ASCII format into the Identity PROM (IC 10) in the

Processor Unit, module 2.
Addresses: 05 - OD Hex
Table for ASCII to Hex.

ASCII Hex ASCII Hex

CRY2001

30
31
32
33
34
35
36
37
38
39

52
53
54
55
56
57
58
59
5A

N<KNNXZ<cHHWwno

OCOIO0OUTPWMND -0

41

42

43

44 Example:

45

46 Call sign: SPR1
47
48 Addrs. Data

22 05 53
s - 06 50
4C 07 - 52

08 31

4D
LE 09 00

4F
50
51

ODO"oOoO=ZXr"NouHITOQOEHEBUQW>



2,5,

STRAPS:

The straps W1 - W4 on the keyboard unit (module 3) behind the front
panel have the following functions:

Strap Description

W1 Used for service (see section 5.5. Alignment Procedure;)
W2 If inserted, T scrambling is enabled.

W3 If inserted, voice for call sign is enabled.

W4

If inserted, the scrambler is locked to "stni".

The straps W1 - W2 and W5 - W6 on the processor unit (module 2) have
the following function.

Strap Description

W1 ) Free running of microprocessor,

w2 Normal operation.

W5 If RAM, IC8 is changed to one with other data.
IS Normal operation.,

TONZ XM
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CRY2001 INTERFACE A

’

H2082 HANDSET ASSEMBLY FOR:
INTERCONNECTION To VHF RT2047 anD
INTERCONNECTION TO SSB T2031

SSB T2031

e

S S
S oo
© oocaa
8 oo
'
S IE | BB
T Og

L 1: Distance in brackets is factory delievered lengfh.




H2082 HANDSET ASSEMBLY

INSTALLATION OF RT2047 or T2031 WITH (RY2001 and H2082 HANDSET ASSEMBLY

HOOK 1
MICROTELEPHONE
CONNECTOR f .
o KED 0 RED J1
L BROWN I BROWN @
) | T ;s
YELLOW. o YELLOW o 2%
P GREEN I o
WHITE I ] WHITE
LT BLUE
5 51
BLUE g
MC
- .-

S1 shown with microlelcphone 11 Hook

| oractory aelevered length 2meters

CONNECTOR for

CRY 2001
To STNY/2
10 BROWN
. 20 YELLOW
70— GREEN
Jo RED
O
go—2 WHITE
9
° 50 BLUE

PROGRAMMING OF RTZ04/ FOR DISTRESS CH,16 OUTPUT:

Distress ch., 16 output will be enabled by programming in Identity code No. 1,
Service Programme P5, addrs. = 71:

AUX2 on preference channel, set bit No. 3 to "1".
If ch. 16 is not preference channel set bit No. 2 to "1",

P.S.: Normally AUX2 for preference channel, bit No. 3 is set to "1" from factory.

C

¥V HOVAIHINI TOOZAdD



CRY2001 INTERFACE B

3,2, H238 HANDSET ASSEMBLY AND DISTRESS DECODER FOR:
"INTERCONNECTION TO VHF RT144A/B/C

H240 HANDSET ASSEMBLY FOR:
INTERCONNECTION TO SSB T121/124/126/128

H247 HANDSET ASSEMBLY FOR:
INTERCONNECTION TO SSB T122

o
@ o N
= NN
X I
I X
3 N9
w = NS
= NI
S L NS
P =
/ A N
A | 3
vo > D
(‘\'i\'r\'m\f‘l

L0.8m]

H238 Handset assembly and_disiress decoder

H240 or H242
Handset assembly
L.
L

/

o

[ 2m]

Dooaog
CRY 2001

l

L : Distance in brackels is factory defevered length.
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CRY2001 INTERFACE A

INSTALLATION OF H238 HANDSET ASSEMBLY AND DISTRESS DECODER

RT144/A Remove the old hook for the VHF and place Hook 1 from H238 instead.
Place Hook 2 for CRY2001 handset near CRY2001.

Connect microtelephone connector (P1) to the microtelephone socket
(J1003) on the VHF and (P1003) to (J1) on Hook 1.

The D-connector from Hook 2 must be connected to CRY2001 (stn 1 or
stn 2).

RT144 B/C Remove the old hook for the VHF and place Hook 1 from H238 instead.

Disconnect the handset with wire and the plug (P1003) from the ear-
lier installation.

Connect the handset and connector (P1003) as shown in the diagram:

VHF microtelephone.

Connect microtelephone connector (P1) to socket (J1003) on VHF and
the earlier (P1003) to (J1) on Hook 1.

The D-connector from Hook 2 must be connected to CRY2001 (stn 1 or
stn 2).

NB! The resistors in hook 1 are selected, assuming the VHF set has the micro-
phone sensitivity: Vi, = 4 mVgvs to give A f +3 kHz, fm 1 kHz.

INSTALLATION OF RT144/A/B/C WITH CRY2001 and H238 HANDSET ASSEMBLY AND DISTRESS DECODER.
MICROTELE PHONE HOOK 1 VHF MICROTELEPHONE

CONNECTOR for VHF (P1003/ RTt44/A)
(see description RT 144 B/C) TC 1001
RED RED J1 RED
P1

o—v

BROWN BROWN

1

6 2
S YELLOW
2

GREEN

Vs | S
YELLOW o°,3

YELLOW.

BLUE

| BROWN
WHITE YELLOW.
BLUE

WHITE

BLACK S KEY

o—4
W BLOCK
$2
{5603+ WHITE

MC l
= .- -

§7.52 ana 53 are shown with microfelephones in Hook

1 Factory delevered
length  2merers

McC 1001

(2R2 ]
—— |
BLUE

BLUE

)

BLACK ' .
WHITE

| 2|
SRERE
REENE
HOOK 2
CONNECTOR for || | —
CRY 2001
To STN 1/2
1 BROWN i
60
20—
o GREEN
30 RED ]
|
80-
o WHITE DY
9
° 1| su |
| —
YELLOW. g 4
l Dw BLOCK




INSTALLATION OF DISTRESS DECODER IN RT144/A

CRY2001 INTERFACE
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INSTALLATION OF DISTRESS DECODER IN RT144B/C
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COMPONENT LOCATION AND DIAGRAM FOR HZ38 DISTRESS DECODER

DISTRESS CHT6 J1003pin5

YELLOW/BLUE 5.

+10V YELLOW 3. ———

NC

cu" ORANGE

HIGH

LOWA

—Z5

8" WHITE/VELLOW —

[R2 ]

128" WHITE/GREY —

anaoaoomMmnma

— R+

“u1" WHITE/BROWN —F—

64" WHITE/VIOLET — —
+32" WHITE/ BLUE —

J 16" WHITE/ GREEN —

® - @

AN N mMmaoo

2" WHITE/RED

GROUND ————

— The 8 code wires are comected
to lhe programmung code wires
i on the avider unt

4 ORANGE —0— 2]
/18" WHITE/ YELLOW —o——3

128" WHITE/GREY ~— e—O— 2]

1" WHITE/BROWN ~— e—O———2]

j {H/c
2
| 64" WHITE/VIOLET
L / 0w{’32" WHITE/ BLUE

16" WHITE/GREEN
« 2" WHITE/RED

FROM Dw. GREEN 1S
1C1101pin 3

GROUND

DISTRESS DECODER

— +5V RED/BROWN 4.

— FROM D (IC1101 pin3) GREEN |,

- 71003pin2 BLUE/ORANGE 2.

— DW SWITCH (GREEN/BROWN) 6.

O——e +5V RED/BROWN

R6&
—{72& -O——e NC
m
xQ
vy * DISTRESS CH16. BLUE/YELLOW
0 J1003pin 3

RS
(820 ]

o] __TJeoI ]

10V YELLOW

DW SWITCH. GREEN /BROWN

2
BC 5488 1006

; 5-0- 24344

-O—— (~070 ) BLUE/ORWGE
J1003 pin 2
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CRY2001 INTERFACE C ,
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H240 HANDSET ASSEMBLY

INSTALLATION OF T121,T124,T126 or T128 WITH (RY2001 and HZ40 HANDSET ASSEMBLY

MICROTELEPHONE

CONNECTOR for SSB
1

RED

HOOK 1

RED

T
BROWN o _BROWN
WHITE WHITE
T
YELLOW YELLOW
1T
GREEN °
BLUE BN BLUE

CONNECTOR for

L.

MC

P1101

SSB  MICROTELEPHONE
H

YELLOW.

S1 shown with mucrolelephone in Hook

| D Factory celevered length 2 meders

CRY 2001
To STN 1/2
1
| WHITE
7o GREEN
o RED
s BROWN
o BLUE
90
o YELLOW

BLE

o—v
KEY

_

NOTE! 1If T121 is supplied with clipper microtelephone module H242 Handset

Assembly must be used.



H240 HANDSET ASSEMBLY

DISTRESS OUTPUT IN T121/T124/T126/T128 FOR CRY2001/H240 HANDSET ASSEMBLY

MODIFICATION

1. Remove the bypass capacitors together with the ground wire from pin No., 4
of J1101 and solder the capacitors to the ground point at chassis.

2. Solder a 1,8 kohm resistor from the push button "ALARM" to pin 4 of J1101
as shown, Solder also the 0.1 uF capacitor from pin 4 to the ground point,

ALARM" button

100 nF

HOVAIHINT TOOZAID (

C



CRY2001 INTERFACE B
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3.3, H242 HANDSET ASSEMBLY

INSTALLATION OF T122 WITH (RY2001 and H242 HANDSET ASSEMBLY

MICROTELEPHONE HOOK SSB MICROTELEPHONE
CONNECTOR for SSB f '\ h
RED [ RED
I J1 L]
BROWN BROWN :
7 27 6
WHITE WHITE 7, 5
o
YELLOW o YELLOW
GREEN | S YeLLOW : v
L] BLUE .
BLUE I BLUE KEY
s1
T
S1 1 shown with microfelephone
in hook
o
BC640
CONNECTOR for
CRY 2001
To SIV 7/2 h LU
(o ° QUL LD ractory ctevered tength 2meters
011 WHITE
70 GREEN
30 RED
BROWN
fo= B BLUE
o 5o YELLOW




H242 HANDSET ASSEMBLY

DISTRESS OUTPUT IN T122 FOR CRY2001/H242 HANDSET ASSEMBLY

MODIFICATION

1. Remove the capacitor C806, the diode D802 and the brown/white wire from pin 4
of microtelephone socket J802.
The connection must be kept assembled, insulated and supported.

2. Solder a 1.8 kohm resistor between pin 4 of J802 and the soldering point A

on the filter unit where 18V from the crystal selector (brown/red wire) is
led to the crystal section as shown on the picture.

The capacitor 0.7 uF is connected between pin 4 of J802 and ground.

Brown/Red (A)

Filfer umit

N\ \-White/Brown
“O\-D802
N\ Assembled, insulated and supported.
00n Pin4. €806

C

¥ dOVAYAINI LOOCAHYD
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CRY2001 INTERFACE A
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C401/02/03 (RT145/46)

3 ogdo

5 gonog

N n00g |

S —_l:l‘\
s | g8 |
sl |

3.4, H421 HANDSET ASSEMBLY AND DISTRESS DECODER FOR:
INTERCONNECTION TOo VHF CONTROL UNIT Ch01/2/3

H239 HANDSET ASSEMBLY AND DISTRESS DECODER FOR:
INTERCONNECTION To VHF RT143

K421 Handse! assembly and distress decoder—%

L 3 Distonce in brackels is faclory oelievered length.

s

L2m]
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CRY2001 INTERFACE
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INSTALLATION OF H421 HANDSET ASSEMBLY AND DISTRESS DECODER

Modification in VHF CONTROL UNIT C401/2/3:

1.

2.2,

2!30

2.4.

2.5.

6.2.

6.3.

Remove the cabinet and disassemble the pcb's as described in the instruction
book for SAILOR Multi-Remote VHF-System Part III, section 3 and 4.

The channel selector (100), board for switches (400), and mounting panel (500)
also have to be disassembled.

Solder the wires from the distress decoder pPcb to the solder points on the
channel selector (100) as shown on the drawing: Installation of Distress De-
coder in Control Unit C401/2/3.

The 7 code wires must be soldered to the solder points with corresponding
colour except the violet wire must be soldered to the solder point with a
pink wire,

Solder the ground wire (No. 1) black to pin 7 of IC103,
Solder the +8V wire (No, 2) orange to pin 14 of IC103.

Solder the Distress out wire (No. 3) green together with the green wire in
multicable from the hook for Scrambler CRY2001.

Solder the +13V wire (No. 4) grey to the + end of electrolytic capacitor C134.
Solder the enclosed microswitch S403 on the board for switches and cut the
line (ground) under the printboard between the switches S401 and S402. Cut

the line near the microswitch S402,

Connect the enclosed resistors R1 and R2 to the microswitch S403 under the
board for switches as shown on the drawing: Installation of Distress Decoder
in control unit C401/2/3.

Solder the wires from the multicable to the board for switches (400) as
shown on the drawing: Installation of Distress Decoder in Control Unit
C401/2/3.

Solder the mic+ wire (No, 5) blue together with the blue wire from channel
selector (100) which has to be removed from mounting panel (500).

Solder the wire for selected channel (No. 6) black to the solder point to-
gether with the blue/black wire.

Solder the DW block wire (No, 7) white to the microswitch S402.
Solder the mic+ wire (No. 8) blue to resistor R1.

Solder the wires from the multicable to the mounting panel (500) as shown
on the drawing: Installation of Distress Decoder in Control Unit C401/2/3.

Solder the key wire (No. 9) brown to the solder point with a brown wire.
The ferrite bead FP602 must be moved to the other brown wire soldered to the
solder point under the mounting panel.

Solder the ground wire (No. 10) yellow to the solder point with a yellow wire.

Solder the telephone wire (No., 11) red to the solder point with a red wire.

By assembling be careful and avoid wires being squeezed under print boards.



INSTALLATION, COMPONENT LOCATION AND DIAGRAM FOR HU421 DISTRESS DECODER

INSTALLATION OF CONTROL UNIT C401/2/3 WITH CRY2001 and H421 HANDSET ASSEMBLY and DISTRESS DECODER

L5601

ONDFF ﬁ
601
W1/3-5 N\ RED
oo [ BOARD FOR | SWITCHES (400) S o
e f
P0G oo 9 sin Wi g %m} e seor
ﬁﬂ‘/ﬁ' X NG
wih g si02 — WATE i
X T W BlocK
wdles ) j BLUE - Meso?
A : - l MOUNTING
H wi/l-5
£2 ! P PANEL (500)
| 5-0- zma MICROTELEPHONE
= BU/E
- ) —5-0-22510 J L
wHigh* f O——e +8Y, From IC103 pin 5 ORANGE
C1 PSDY 10, VIDLET — paorp 154002 +13V, From C134 + GREY
BYP60Y/9, RED —0 AW c2)o
The 7ente i AL PsoY/12, A —0 wkia 285 7,
coge wires o
are soldered fogether & A58
with the progrom- | 1pw?
ming cock wires on | 10 PgDi/ 13, BROWNIGREEN 154002 4L 4012
the Channel Selector | £19 pepy/ 14, BROWN/GREY /cz e1h , 72
unit. (100), A BS0Y/8 , BROWN 4 B 5488
N D', PROI/AT, VELLOW, . {—e GROUND, Fiom IC103 pin7 BLACK
S Lg‘ NEN 4
EEEERL l DISTRESS DECODER 421 )
5-0-245%
GREEN DISTRESS pUr
e [ Faclory delevered lenght 2mefers.
HOOK FOR CRY2001
BLE ‘
CONNECTOR
for (IY 2001
STW1/STN2 GREEN 5
YELLOW }_
WHITE
| I o
R
L] Beown BN
RED I ) g
) B I
S4
Microswitches $402 5403, 54 are shown
With microfelephones in Hook
DW BLOCK
oononoo 0" Rovit, yeuow SN
1c2
MC 14002 I—1—A7, Psoy/8, BROWN

GROUND. From 1C103pin 7 BIACK——|

™
+8V From IC103pin 1 ORMNGE——] 12 \—{—B1%P501/13, BROWN/GREEN
DISTRESS 0UT GREEN —l b i1 V1A%, P0i/12, BROWN/YELLOW
MC 14012

T T 3 T I 17

| g e g §

—C10 P01/14, BROWN/GREY

B, P601/9, RED

rrLOW

nHIGH !

The 7 code wires are soldered fogefter

with he progromming code wires on
the Channel Setecior Uit (700)
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C

h V—{—c? Peor/0, vioLer

@ o

+13V From C134 + GREY




INSTALLATION OF DISTRESS DECODER IN C401/2/3
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CRY2001 INTERFACE A 3

d

INSTALLATION OF H239 HANDSET ASSEMBLY AND DISTRESS DECODER

4.
5.
6.

NB

Remove the old hook for RT143 and place Hook 1 from H239 instead.
Disconnect the handset with wire from the earlier installation.

Connect the handset and connector P1 as shown on the diagram for VHF
MICROTELEPHONE,

Connect microtelephone connector P1302 to socket J1302 on VHF,
Place Hook 2 for CRY2001 handset near CRY2001.

The D-connector from hook 2 must be connected to CRY2001 (Stn 1 or
Stn 2),

The resistors in hook 1 are selected, aisuming the VHF has the microphone
sensitivity: Vin = 4mVRMS to give Af = - 3 kHz, fm = 1 kHz.

INSTALLATION OF RT 143 WITH CRY2001 and H239 HANDSET ASSEMBLY AND DISTRESS DECODER.

MICROTELEPHONE HOOK 1 VHF MICROTELEPHONE
CONNECTOR for VHF
P1302
RED 0 RED J7 P1 RED
" e BROWN l BROWN ¢ E]
2.—_J . I h 6 1 @
/e GREEN ° ry ; 3. 3
k=]
T e | YELLOh | o | g
s BROWN
i e WHITE I YELLOW [ ] v
I I BLUE i
BLACK KEY
Wy
>
I &
BivE (a0 WHITE Q
L || o | | p
S$1.82 and 83 are shown with mucrotelephones 1n Hook
"~ |- Lp—roctory elevered
length” 2meters
2| 2
&3 E WS Y
EEEEEEE
HOOK 2
CONNECTOR for | m--
CRY 2001
To SN 1/2
o BROWN
<o I
[e]
I I 77
30 RED []
o WHIE 1 =
9 ELLOW ]
50 BLUE a w
x
2| s3
Lo 4
Dw BLOCK
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CRY2001 INTERFACE

H239 HANDSET ASSEMBLY AND DISTRESS DECODER

INSTALLATION OF DISTRESS DECODER IN RT143 FOR CRY2001/H239 HANDSET ASSEMBLY

MODIFICATION

‘]l

The pcb with the distress decoder has to be placed to the left side of the
Dual Watch module, see picture., If the place is used the pcb with the distress
decoder can be placed on the other pcb by using the long screws and 2 distance
pieces in both ends.

Solder the green/yellow wire (no. 1) to the soldering point on S1301-C2, where
two diodes are soldered together with a green/yellow and a grey/white wire,

Solder the green/white wire (no., 2) to the pcb with Programming of P-channels
pos. 6.

Solder the Distress out wire (no. 3) yellow/blue to microtelephone socket
J1302 pin 7.

Solder the 13,5V wire (no. 4) red to either the collector of the dimmer tran-
sistor together with the blue/grey wire or in earlier sets to the dimmer po-
tentiometer R1307 where the 13,5V wire is soldered to,

Green/Yellow
and Grey/White.



COMPONENT LOCATION AND DIAGRAM FOR H239 DISTRESS DECODER

1%
2
|
:

|~ﬂ S$1301-C2, solderpoint for oidocks

Green/yellow and grey/whife wire.
GREEN/YELLOW

GREEN/WHITE

(a4
|——Prag/ummi/y of Pchannels pos.6

— Distress out J1302 pin7

YELLOW/BLUE

|——+n5v
RED

From collecior of dimmer transistor.

DISTRESS DECODER or in earlier sefs from dimmer potmeler

+8V tp X-1al oscillator , TENS "
S1301-C2 , solderpoint for diogks,
green/yellow and grey /white

wire. GREEN/YELLOW

+8V to X-tal oscillafor , ONES"
Programming of P-channels,
p0s 6 GREEN/WHITE

5-0-24517

‘I)—‘PED +13.5V

1o J1302 pin 7
YELLOW/BLUE ~ DISTRESS OUT

C
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3.5, H1283 HANDSET ASSEMBLY AND DISTRESS DECODER FOR

INTERCONNECTION TO SHORT WAVE PROGRAMME 1000/1000/B
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CRY2001 INTERFACE A

3

H1283 HANDSET ASSEMBLY AND DISTRESS DECODER

INSTALLATION OF $1300/01/02/03/04/ WITH CRY2001 and H1283 HANDSET ASSEMBLY

SHORT WAVE MICROTELEPHONE

170t

I

$1701

B

M 1701

MICROTELEPHONE HOOK 1
CONNECTOR
i I 71 P1701
RED RED RED
I 1 WHITE
BROWN BROWN
| e
WHITE WHITE Y 50
I o
YELLOW YELLOW
I BROWN
GREEN
BLUE I BUE
l 1 YELLOW.
BLUE
h -
S1.shown with microtelephone in Hook
|| factory getievered length 2 meters
CONNECTOR for
CRY 2001
To STN 1/2
o BROWN
60
20 WHITE
70 GREEN
70 RED
8o
4o BLUE
9o
5 YELLOW

O

s



H1283 HANDSET ASSEMBLY AND DISTRESS DECODER

INSTALLATION OF DISTRESS DECODER IN S1300/01 FOR CRY2001/H1283 HANDSET ASSEMBLY

MODIFICATION

1.

The pcb with the distress decoder has to be soldered into the DIVIDER UNIT
(100).

Solder the 13 code wires to the solder points on the divider pcb (same colour
to the same colour).

Solder 5V wire No. 1 (violet) to the violet wire on the divider pcb.

Solder the VCO 2-4 MHz wire No. 2 (red/white) to the red/white wire at the VCO
2-4 MHz (300).

Solder the 22V wire No. 4 (blue/white) to the blue/white wire on the +/- 18V
supply unit (200).

Solder the distress wire No. 5 (yellow/blue) to microtelephone jack J1701
pin No. 4 with 1.8 kohm on pin No. 4.

2700530 S350

‘i‘

C

HOVAIALNI TOOZAID



3"

CRY2001 INTERFACE

H1283 HANDSET ASSEMBLY AND DISTRESS DECODER

INSTALLATION OF DISTRESS DECODER IN S1302/03/04 FOR CRY2001/H1283 HANDSET ASSEMBLY

MODIFICATION

1.

The pcb with the distress decoder has to be soldered into the DIVIDER UNIT
(100).

Solder the 13 code wires to the solder points on the divider pcb (same colour
to the same colour).

Solder 5V wire No. 1 (violet) to the violet wire on the divider pcb.

Solder the VCO 2-4 MHz wire No, 2 (red/white) to the red/white at the VCO
2=4 MHz (300),

Solder the 22V wire No. 4 (blue/white) to the blue/white wire on the +/- 18V
supply unit (200).

Insert the distress wire No. 5 (yellow/blue) in plug No. P1702 pin No, 35,

5}
=
B
14
R
S
]
o

7 and 8 Modification in Rack H1235: see next page.



RACK H1235

7. In rack H1235: 9

Insert a yellow/blue wire in jack J1702 pin No. 35 and quide the wire into
the microtelephone jack J101 pin No. 4 with 1.8 kohm on pin No. 4. Remove
the yellow wire (22V) from both the jack J101 and the aerial switch pcb,

8, In rack H1235:

Solder a yellow/blue wire between jack J101 pin No. 4 and Jjack J102 pin No, 4.
Remove the yellow wire {(22) from both the jack J101 and the aerial switch pcb,

(

Jr7oz

¥ HDOVANHAINI TOOZAID

C

J102  ‘“Yellow wire

Yellow wire L1k8  LJ101



CRY2001 INTERFACE A ’
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COMPONENT LOCATION AND DIAGRAM FOR H1283 DISTRESS DECODER

BLUE/WHITE

2
S
N
<
3
N
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1=
N
>
i
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——+22vIN

V——DISTRESS OUT (5)
YELLDW/BLUE
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CRY2001

5.6 DIAGRAM OF DIRECT INTERCONNECTION BETWEEN RTZ2047/T2031 AND CRYZ00l
WITHOUT HANDSET ASSEMBLY H2082

BROWN.
MICROTELEPHONE o7 CONNECTOR for
08) CRY 2001
CONNECTOR F1 YeLLOW 2 | b STNI/STN2
o7
20 "
GREEN ] o8
WHITE L oy
09
BLUE o5

Note 1. This installation gives only possibility for simplex operation of the
station.

Note 2., This installation is not -allowed by the authorities in Denmark.

DIAGRAM OF DIRECT INTERCONNECTION BETWEEN RT144A/B/C AND CRYZ200l
WITHOUT HANDSET ASSEMBLY H238

BROWY

-0/
_ 04
WH/ITE
e . % | comnecor
MICROTELEPHONE [ &6 2% £l 03 FOR CRY2001
CONMVECTOR | BLUE 08| 70 STW{/STW 2
oy -0
yELLOW o5 o7

Note 1. This installation disables the Dual Watch and the distress facilities in
RT144B/C. The Dual Watch can be enabled with a short circuit between pin
2 and 5 in P1, but that means the Dual Watch is controlled only from the
switch on the frontplate.

Note 2. This installation is not allowed by the authorities in Denmark.

DIAGRAM OF DIRECT INTERCONNECTION BETWEEN RT143 AND CRYZ200l WITHOUT
HANDSET ASSEMBLY H239

Pr302
/@ o/
6@ 04

Ve BRowN o7
MICROTEL EPHONE 7@ o7 CONNECTOR
COMNECTOR Je RED 0J3 FOR CRY200/
FOR VHF Ve be WHITE 04%)5 T0 STN1/STW2

e 91 BLUE Y o7

YELLOW

Note 1. This installation disables the Dual Watch and the Distress facilitigs in
RT143. The Dual Watch can be enabled with a short-circuit between pin 4
and 8 of P1302, but that means the Dual Watch facility is controlled only

from the switch on the frontplate.

Note 2. This installation gives only possibility for simplex operation of the
station.

Note 3. This installation is not allowed by the authcorities in Denmark.



DIAGRAM OF DIRECT INTERCONNECTION BETWEEN SHORT WAVE PROGRAMME looo/
loooB AND CRY200l WITHOUT HANDSET ASSEMBLY H1283

BROWN
YELLOW
pi COMVECTOR

42 FOR (RY200/
MICROTELEPHONE [ &5 20 2
CONNECTOR o 30/ TE 08| 70 STNY/STNZ2

%
BLUE

Note 1. This installation disables the Distress facility and gives only possibility
for simplex operation of the station.

Note 2. This installation is not allowed by the authorities in Denmark.

DIAGRAM OF DIRECT INTERCONNECTION BETWEEN T121., T124, 7126 OR T128
AND CRY200l1 WITHOUT HANDSET ASSEMBLY h24o

O/
- o
e L
il GoEEy 2 o)\ commecrop
L {KED FOR CRY200/
MICROTELEPHONE | @6 2 T 03 %
CONNECTOR ‘é.)__l OE y o8| 70 STHI/STIHNZ
VELLOW s 34

Note 1. This installation gives only possibility for simplex operation of the
station.

Note 2. Modification of the station for Distress decoding is described under H24o0
Handset Assembly.

Note 3. This installation is not allowed by the authorities in Denmark.
NB! Direct interconnection between T122 and CRY2001 is not recommended because

it is necessary with a buffer/amp. in the microphone as shown in the
diagram of H242 Handset Assembly.

NB, DIRECT INTERCONNECTION BETWEEN CONTROL UNIT Cl401/2/3 AND
CRY200l 1S NOT RECOMMENDED,

LOOZRHD
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INTERCONNECTION TO LOCAL AND PUBLIC TELEPHONE SYSTEMS



cry 2001

4,1, H241 HANDSET ASSEMBLY FOR

[
[——1
T
I—
_—

" PRIVATE JZlD[_
— lEan
ago
\_ID_IEH mF

“CRY 2000

L 1 Distance in brackets is foclory aelevered lenglh

H24l Harosel assembly

INTERCONNECTION TO SKANTI SSB TRP6000

INSTALLATION OF SKANTI TRP6000 WITH SAILOR CRYZ001 AND H2u1
HANDSET ASSEMBLY

MICROTELEPHONE
CONNECTOR for

TRP6000 )

RED

RED

TRP6000 HANDSET

BROWN

BROWN

YELLOW

YELLOW.

WHITE

BLIE/GREEN.

WHITE

352 D \  Bwe

BLUE 4

GREEN

BLUE

o] +5v
L: 0| +15v
§ e o] (282)

CONNECTOR for
(RY 2001, stnl

1

BROWN

2 13 1y

7

718 19 lwo

BLU[/BLA(LO_A

S7

| 15 #actory aeheverea iengtty 2 meters

60—

2 YELLOW.
S GREEN

30— RED
80—

4 WHITE
90

s BLUE

YELLOW

| —]

9

BROWN

BLUE
WHITE

[_J I ______ ‘I
HIC PRE-AMP e s

\.........4

S$7 15 shown with mucrotelephone in hook

DISTRESS OUTPUT IN TRP60O0OO FOR CRYZ001/H241 HANDSET ASSEMBLY

From hook

Modification:

e
(
/

,\/

1. Connect the green wire from the microtelephone plug for TRP6000 to the termi-
nal strip, output 2182 kHz on rear side of the front panel,

2. Connect a 2.7 kohm resistor on the terminal strip from +15V to 2182 kHz ter-

minal



4,2, SAILOR TELEPHONE MODEM H2090

GENERAL

SAILOR telephone modem H2090 is used when the scrambler CRY2001 is to be connec-

ted to the public telephone line.

TECHNICAL DATA
Supply Voltage:

Power Consumption:
Temperatﬁré Range:
AF Output to CRY2001:

AF Input Range from Line:

AF Output to Line:
(talk and music)

AF Output tc Line:
(code signals)

AF Line Input Impedance:

10.8 - 31.2V DC
0.5W/24V DC

-15 to +60°C

0 dBm/600 ohm

-36 to =10 dBm/600 ohm

Max. -10 dBm/600 ohm
integration time 3s.

Max. =10 dBm/600 ohm
integration time 0.2s.

600 ohm

CRY2001

DC-Line Input Impedance: £ 400 ohm (Line current 16-80 mA).

DIRECTIONS FOR USE

TELEPHONE CALL

By means of the parallel telephone a call is made as usual. When a call has
been set-up it is possible to continue by means of the scrambler. The scrambler
handset is lifted off the hook and the parallel telephone handset can be put
down again.

For further information see the operating manual for the scrambler CRY2001.
Notice that the conversation from now on is made in simplex.

TELEPHONE ANSWER

A call can either be answered by means of the parallel telephone or with the
scrambler handset. If the scrambler handset is used, the conversation is in
simplex, regardless of plain language or scrambled talk is used.

The volume control on the modem H2090 is to be adjusted so that the red LED
just flashes. This is done while listening.

END A CALL

When the conversation is finished the scrambler handset must be placed in the
hook again. Also the parallel telephone handset must be put down again, if it
has not been done already.



DIRECTIONS FOR USE CONT.

SIMPLEX

All conversations on the scrambler handset, whether 'in plain language or code,
are in simplex. The handset key is depressed, the message is sent and can be
completed with the word "OVER", The handset key is released and the other sta-
tion can answer.

When operating in code it is necessary to wait until synchronization has been
effected. The ready tone (Apollo tone) must be heard in the handset and "Send"
must appear in the display before beginning to speak.

CIRCUIT DESCRIPTION

The microswitch SW1 switches automatically the scrambler handset on to the tele-
phone line when the hook is lifted. This also means that as long as it is in
the hook, the parallel telephone is working.

On the input lines to the modem a transient absorber is mounted and a diode
bridge securing correct polarity to the circuit, regardless of the polarity
of the telephone line, Then a transmitting circuit and a receiving circuit
are mounted in parallel over the line.

When the modem is switched on the line, T5 will conduct until C20 is charged.
By this C10 is rapidly given a big charge, so that the settle time for the line
current is minimized.

‘The line current is determined by the potential on the basis of T2 and R20.

T2 is also line output amplifier for the AF output from the scrambler. The sig-
nal from the output transformer in the scrambler is first attenuated by the re-
sistors R23 and R19 and then it is amplified by T2.

The line impedance is mainly determined by R17 both in transmit and receive po-
sition.

The input signal is first led through a relay in the scrambler so that the sig-
nal is disconnected when the scrambler is keyed. Then a 1:1 transformer is pla-
ced to give galvanic isolation. In the first amplifier the signal can be ad-
Jjusted to nominal level by means of R3. The next two operational amplifiers
form a 4. order highpass filter with a corner frequency of 300 Hz. The gain

in the pass band is unity. This filter removes hum and noise which would else
cause disturbance of a scrambled signal. The output amplifier delivers O dBm

to the scrambler.

T4 in the level detector is not conducting when no signal is supplied. When the
signal over R29 exceeds 0.5V, T4 will be conducting and D7 will be turned on.

LO0OZXY¥D



CRY2001

BLOCK DIAGRAM FOR H2090 TELEPHONE MODEM
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INSTALLATION OF (RY2001 WITH TELEPHONE - MODEM H2090

70-32V0C »

H2090
, Te i
°® === mwre |OOO
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CRY 2001
70 LINE < —]
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[ 1:Dstance in brackels Is foctory delievered length.

HOOK H2090

5-0-246858

MODULE 1
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O
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microfelephone in hook.
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H2090/CRY2001

DIAGRAM FOR H2090 TELEPHONE MODEM
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COMPONENT LOCATION FOR H2090 TELEPHONE MODEM
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SCHEMATIC DIAGRAM OF H2090 TELEPHONE MODEM
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
TELEPHONE MODEM Hzo90 ESFERA PRINT NR.5-0~24685A 600568
C1 CAPACITOR POLYSTYRENE t0anF 12 160V PHILIPS 2222 425 41003 10.300
ca CAPACITOR POLYSTYRENE 10nF 12 160V PHILIPS 2222 425 41003 10.300
ca CAPACITOR POLYSTYRENE 10nF 1% 160V PHILIPS 2222 425 41003 10,300
C4 CAPACITOR POLYSTYRENE 10nF 1% 160V PHILIPS 2222 425 41003 10.300
Cs CAPACITOR ELECTROLYTIC 4.TuF 50V ERO EKOOOAAT4TH 14.509
Cé CAPACITOR MKT 150nF 10% 100V SIEMENS B32510-D1154-K000 11.222
cv CAPACITOR ELECTROLYTIC 2200F 10V ERO EKIOOCC322C 14.631
C8 CAPACITOR ELECTROLYTIC 4.TuF 50V ERO EKODOAA14TH 14.509
c? CAFACITOR ELECTROLYTIC 330F 0% 16V * ERO EKIOOAAZZ3D 14.518
clo CAPACITOR ELECTROLYTIC 4TuF 20% 25V * ERO EKINOBB24TE 14.524
c11 CAPACITOR ELECTROLYTIC TOuF 20X 35V + ERO EKIO0OAAZTOF 14.512
c12 CAPACITOR CERAMIC 4.7nF -20/+80%Z 32V FERROPERM 9/0145,9 15.895
C13 CAPACITOR MKT 100nF 10% 100V *STEMENS B32510-D1104-KOOO 11.219
C14 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIDOAAZ210F 14.512
C15 CAPACITOR ELECTROLYTIC 1uF 50V ERO EKOOOAAT10H 14.505
C16 CAPACITOR CERAMIC 4.7nF -20/+80% 32V FERROPERM 9/0145,9 15.895
c1v CAPACITOR ELECTROLYTIC Q.47uF 20% 50V ERO EKIQOAAD4TH 14.504
C18 CAPACITOR MKT 100nF 10% 100V *STEMENS B32510-D1104-K00O 11.219
C19 CAPACITOR CERAMIC 10nF -20/+80% 32V FERROPERM 2/01145,9 15.900
can CAPACITOR ELECTROLYTIC 4.7uF 50V ERO EKOOOAA147H 14.509
D1 TRANSTENT SUPPRESSOR L5060 SGS LS Sso6n 31.371
D2 DIODE 1N4148 x ITT 1N4148 25.131
D3 DIODE 1N4148 * ITT 1N4148 25.131
D4 DIODE 1N4148 * ITT 1N4148 25.131
D5 DIODE 1N4148 * ITT 1N4148 25.13
D6 DIODE 1N4148 * ITT 1N4148 25.131
D7 DIODE MUST53 G1 MVUST53 ROD 25.545
D8 DIODE ZENER 3V PHILIPS BZX792C3V0 26.509
1C1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
IC2 INTEGRATED CIRCUIT MCYBOBCT MOTOROLA MC7808CT 31.255
R1 RESTSTOR 4.7 KOHM 5% 0.33U PHILIPS 2322 181 13472 a1.216
R2 RESISTOR 4.7 KOHM 5% 0.33Y PHILIPS 2322 181 13472 01.216
R3 POTENTIOMETER 10 KOHM LIN ESPERA 2-0-24850 * 200621
R4 RESISTOR 3.9 KOHM 5% 0,330 PHILIPS 2322 181 13392 01.214
RS RESISTOR 150 OHM 5% 0.33W PHILIPS 2322 181 13151 a1.179
Ré RESISTOR 12 KOHM 1% 0.4U PHILIPS 2322 151 51203 03.461
RT RESTISTOR 270 KOHM 12 0.4U PHILIPS 2322 151 52704 03.465
R8 RESISTOR 30 KOHM 1% 0.4UW PHILIPS 2322 151 53003 03.460
R9 RESISTOR 51 KOHM 1% 0.4W PHILIPS 2322 151 55103 03.462
R10 RESISTOR 15 KOHM 5% 0.33W PHILIPS 2322 181 13153 01.229
R11 RESISTOR 2¢ OHM 1% 1W VITROHM 253-0 05.145
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R12 RESISTOR 68 KOHM 5% 0,233y PHILIPS 2322 181 13683 01.245
R13 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R14 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R15 RESISTOR 5.6 KOHM 5% 0.33u PHILIPS 2322 181 13562 01.218
R16 RESISTOR 2.2 KOHM 5% 0.33W PHILIPS 2322 181 13222 a1.208
R17 RESISTOR 680 OHM 5% 0.33W PHILIPS 2322 181 13681 01.195
R18 RESISTOR 2.7 KOHM 5% 0.33u PHILIPS 2322 181 13272 a1.210
R19 RESISTOR 100 _OHM 5% 0.33U PHILIPS 2322 181 13101 01.175
R20O RESISTOR 56 OHM 5% 2.5W PHILIPS 2322 192 35609 04.667
R21 RESISTOR 680 OHM 5% 0.33u PHILIPS 2322 181 13681 01.195
R22 RESISTOR 330 OHM 5% 0.33W PHILIPS 2322 181 13231 a1.187
R23 RESISTOR 1.2 KOHM 5% 0.33W PHILIPS 2322 181 13122 01.202
RZ4 RESISTOR 33 KOHM 5% 0.33W PHILIPS 2322 181 13333 01.237
R25 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R26 RESISTOR 2.2 KOHM 5% 0.33u PHILIPS 2322 181 13222 01.208
R27 RESISTOR 1.2 KOHM 5% 0,330 PHILIPS 2322 181 13122 01.202
Re8 RESISTOR 2.2 KOHM 5% 0.33y PHILIPS 2322 181 13222 a1.208
R29 RESISTOR 2.2 KOHM 5% 0.33W PHILIPS 2322 181 13222 01.208
R30 RESISTOR 470 OHM 5% 0,33y PHILIPS 2322 181 13471 a1.191
R31 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R32 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 1311 a1.175
R33 RESISTOR 1 KOHM 5% 0.33y PHILIPS 2322 181 13102 01.200
R34 RESISTOR 10 KOHM 5% 0.33y PHILIPS 2322 181 13103 01.225
T TRANSISTOR BC548 * PHILIPS BC548 28.070
T2 TRANSISTOR BD139 * MOTOROLA BD139 29.060
T3 TRANSISTOR BC548 * PHILIPS BC548 28.070
T4 TRANSISTOR BC548 * PHILIPS BC548 28.070
T5 TRANSISTOR BC557 * PHILIPS BC557 28.087
TR1 TRANSFORMER EE16-6982 SCANELECTRIC EE16-6982 22.505

1uN
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5.1,

5.2,

5.3,

SERVICE

MAINTENANCE

Preventive Maintenance

If SAILOR SCRAMBLER CRY2001 has been installed in a proper way the
maintenance can be reduced to an overhaul at each visit of the ser-
vice staff.

Then inspect the set, cables and plugs for mechanical damages, salt
deposits, corrosion and any foreign material.

Owing to its traditional structure the SAILOR SCRAMBLER CRY2001 has
a long lifetime but always depending upon the circumstanc®s under
which the set 1s working - it should be carefully controlled at in-
tervals of no more than 12 months.

The set must be taken to the service workshop to be tested

By control measurings made in the set follow the procedure specified
under Alignment Instructions.

ALIGNMENT INSTRUCTIONS

Introduction

The measuring values indicated in the schematic diagrams are typical
values and we recommend to use instruments in absolute conformity
with the below list:

RECOMMENDED MEASURING INSTRUMENTS

Tone Generator type PM5107 ¢veeeseeeeee PHILIPS
Electronic Multimeter type 2517X ...... PHILIPS
AF Voltmeter type VI=121 ¢ceeseeesesees IRIO
Oscilloscope type PM3216 0-35 MHz ..... PHILIPS
Frequency Counter

Frequency range ...... =10 MHz

Sensitivity =100 mV
Impedance =1 Mohm
Accuracy =1+10-6

Selfmade testbox for CRY2001 (see diagram next page)



DIAGRAM FOR SELFMADE TESTBOX, WHICH IS USEFUL FOR PERFORMANCE CHECK
AND ALIGNMENT OF CRYZ200l
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5'4.

PERFORMANCE CHECK

By the performance check we recommend to use a testbox with possibility
for connecting measuring instruments and plugs for the scrambler CRY2001.
See the enclosed diagram of the testbox.

10.
1.
12.

13.

14,
15.
16.

17.

18.

19.

20,

Connect supply plug and plugs from testbox for mic. and stnl1 or stn2,
Switch "ON" the set.

Connect a cable from the tone generator to the mic. input on the
testbox.

Connect a cable from the AF voltmeter to AF-OUT on the testbox.

Set frequency of tone generator to 1000 Hz and level O dBm (O.77VRMSY
600 ohm).

Key the scrambler with the switch on the testbox and see the LED on
the testbox be 1lit ("SEND" indication in the display must be flashing).

Measure the level from AF-OUT on the testbox to be +4 dBm (1.2Vpyg)
+3 dB in 600 ohm,

Change over to the other station with the cable from the testbox and
press the station selection button to get the other station. Measu-
ring result as mentioned in point 7.

Control of selecting a distress channel:

By switching "ON" the distress switch on the testbox the distress
function is enabled. A "d" in the display will indicate that a dis-
tress channel is selected and the scrambler is functioning only in
"clear voice".

Also check the distress function in the other station, stnl or stn2.

Control of telephone and AF power output to loudspeaker:

Connect the tone generator to the sockets for AF-IN and the AF
voltmeter to telephone output. '

Frequency and level of tone generator:

1000 Hz and O dBm (0.77VRMS/600 ohm).

Measure the telephone output to be +7 dBm (1.7VRMS) +2 dB,
Also check the other station.

Connect a 4 ohm/4W resistor to the external loudspeaker output and
measure the level over the resistor on volume position 14 to be
3.6VRMs, otherwise adjust potentiometer R56 (100 ohm) on the pro-
cess unit (module 2).

By stepping down the volume control the level will fall about
4 dB/step.

The voice processor (if mounted) can be activated by inserting the
straps W1 and W3 on the keyboard unit.

If % 4 is pressed on the front panel the voice processor will read
out the call name programmed into the IDENTITY PROM IC10 on pro-
cessor unit (module 2) every 5 secs.

Further checks on the scrambler, see point 5.7., Function Check.



5.5. ALIGNMENT PROCEDURE

Alignment of POWER SUPPLY, MODULE 5,

1.
2'

3.

Switch "ON" the scrambler,

Check the 5 Volt with multimeter on top of thyristor T12 to be
5.1 Volt +0.1V otherwise adjust potentiometer R39 to 5.1 Volt.

Check the voltage of the back-up battery B1 to be between 3.0 to
3.5 Volt.

Alignment of PROCESSOR UNIT, MODULE 2.

1.
2.

Switch "ON" the scrambler.

Check with multimeter the voltage on the center pin of potentiome-
ter R31 to be in the range 540 mV to 560 mV, otherwise adjust poten-
tiometer R31.

Control of clock frequency to be 3572.800 kHz +10 Hz which is half
of the crystal frequency 7145.600 kHz,

The frequency is measured on pin 3 of IC13 (74LS74) or resistor
R20 (10K) not on pin 1 or 2 of the microprocessor (IC1), because
the test probe will load the oscillator frequency.

The frequency can be adjusted by means of trimming capacitor C1.

Control of AF POWER-AMP. output: 3.6Vpyg/4 ohm with volume position
in pos. 14.

Input to AF IN stnl or stn2 (pin 2 and 3) on F + T unit must be

fm = 1 kHz, level O dBm (0O,77Vgms/600 ohm).

Output from IC18 loaded with 4 ohm and volume position 14 must be
3.6VRMs +0.2V otherwise adjust potentiometer R56.

Alignment of F + T UNIT, MODULE 1.

Switch "ON" the scrambler,

2. Check the voltage on TP34 to be +7.5V +0.4V,
3. Check the voltage on TP35 to be -7.5V +0.4V,
4, Control of frequency response 300 Hz to 3 kHz from AF IN to tele-
phone output in "clear voice".
Adjust tone generator until telephone output level is O dBm, fm =
1 kHz. Input level must be -7 dBm (340 Vgyg) +2 dB.
Table 1 . Frequency level
300 Hz _ 0 dB
500 Hz 0 dB
1000 Hz 0 dB
1500 Hz +1 dB
2000 Hz +0.5 dB
2500 Hz 0 dB
2600 Hz -3 dB
2800 Hz -30 dB
2850 Hz =40 dB

Alignment of FSK MODEM

1.
2.
30

Connect tone generator to AF IN, pin 2 and 3 of stni.
Switch "ON" the set and select stni.

Set level of tone generator to give O dBm in TP13, frequency
1500 Hz.

Adjust potentiometer R92 until max. deflection on the AF-meter in
TP14 (+5.5 dBm, 1.5VRMS).

Control the 3 dB points in the BP-filter to be 1370 Hz and 1540 Hz.

TNN71uUN
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ALIGNMENT PROCEDURE CONT.

6. Switch "OFF" the tone generator and measure DC-level on pin 8 of
IC10 to be 6.5V +0.2V. The level of pin 7, the data output must
be "low" (<0.5V).
If the level of pin 7 is "high" (5V) the 1evel of pin 8 is approx.
7.3V, the hysteresis is about 0.8V,

7. Switch "ON" the tone generator, same level and frequency 1500 Hz
as mentioned above. Measure the DC level of TP16 to be the level
on pin 8 of IC10 plus 0.4V (nominal value 6.5V +0,4V = 6.9V DC)
otherwise adjust R101 to the right value.

8. Control that the DC value of TP16 will change +2.5V when the fre-
quency of tone generator is changed 1500 Hz +85 Hz,

9. Control the DC value on pin 10 of IC10 to be 6.9V +0.3V,

Alignment of MIC AMPLIFIER.

1. Connect tone generator to mic. input, pin 3 and 4 of J3 (remember
DC voltage on pin 4 to supply the mic., pre-amp. in handset) (In-
sert capacitor 22 uF/25V in the line).

2. Switch "ON" the set and set level of tone generator to 500 mVRMS
and frequency to 1000 Hz.

3. Measure on TP10 the level to be O dBm, when the mic. amp. is in
compression (adjust level of tone generator until the level in TP10
is constant).

4, The nominal compression level is 500 mVRMS. With 500 mVgmg from
tone generator the level in TP10 must be constant, otherwise ad-
just potentiometer R68 coming from a lower level just until the
level is constant approx. O dBm.

5. For controlling the HP filter the mic. amp., must be out of com-
pression and it is necessary to remove the rear plate to measure
in TP12. Adjust level on tone generator until level in TP12 is
-10 dBm (250 mVgMs).

6. Frequency response TP12:

Frequency level
375 Hz - 3 dB
312 Hz -10 dB
250 Hz -20 dB
195 Hz -30 dB

7. Check mic, signal in TP1 (key ON).
Input level from tone generator: O dBm, fm = 1000 Hz.
Measure in TP1: O dBm +2 dB.
With key "OFF" the attenuation in TP1: min. 55 dB.

8. Check mic. signal in TP6 and 7 (key ON).
TP6: + 12 dBm 3VRMS + 2 dB
TP7: + 12 dBm 3VRMS + 2 dB

9. Measure AF OUT in stn1 pin 4 and 5 in P1 with 600 ohm load:
+ 4 dBm~~ 1,2VRMS +3 dB.

10, Measure AF OUT in stn2 pin 4 and 5 in P2 with 600 ohm load:
+4 dBm ~»1.2Vgys +3 dB.



ALIGNMENT PROCEDURE CONT.

Check on T-SCRAMBLER,

1. Connect tone generator to mic. input pin 3 and 4 of J3 (remember DC

voltage on pin 4).

2. Switch "ON" the set and set level of tone generator to O dBm
(0.77 VRMS) and the frequency to 1000 Hz.

3. Measure in TP27 with key

4, Frequency response of LP

"ON": O dBm +2 dB.
filter in TP28 (key "ON"):

Frequency level
500 Hz 0 dB
730 Hz -0.3 dB
760 Hz -3 dB
795 Hz -10 dB
840 Hz -20 dB
880 Hz -30 dB
900 Hz ~-40 dB
920 Hz - o= (=52 dB)
1020 Hz -34 dB
1250 Hz -50 dB

5. Frequency response of HP

FILTER in TP29 (key "ON"):

Frequency level
1000 Hz 0 dB
970 Hz -0.3 dB
930 Hz -3 dB
882 Hz -10 dB
835 Hz -20 dB
800 Hz -30 dB
780 Hz -40 dB
768 Hz ~» o2 (=50 dB)
690 Hz -34 dB
6. Clock signals to delay line, IC28.
TP30
TP31

— oV

| {72 seg,

Frequency: 5800 Hz

- /5y
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ALIGNMENT PROCEDURE CONT.

7. Control of level for clock signals in TP32:

Switch off the tone generator, connect AF-Voltmeter to TP32 and
measure all remains from clock signals: Less than -40 dBm, other-
wise adjust potentiometer R241 to minimum, typical value -43 dBm,

8. Control of AF level in TP32 (Key "ON"):

Switch ON the tone generator connected to mic. input,level O dBm
(0.7TVRMS), frequency 500 Hz.
Level in TP32:0 dBm +2 dB.

9. Control of delay in TP32 (Key "ON"):

A quick check control can be done by changing the frequency from the
tone generator in a quick way around the frequency 500 Hz and see
the delay on a scope.

2048

By correct measuring the time delay T is > % 5800 ° 176.5 ms.

10. Control of level and response in TP33 (Key "ON"):
Input level to mic. input: O dBm (0,77 VRMS) .

Response: Frequency | Level
500 Hz +1 dBm +2 dB
1500 Hz 0 dBm +2 dB
2500 Hz 0 dBm +2 dB
11. Control of RX frequency response for T-SCRAMBLER from AFIN (stn1)
to TP33:
Level from tone generator: -4 dBm (500 mVRMS).
Frequency Level
300 Hz -0.5 dB +2 dB
500 Hz O dB +2 dB
755 Hz -3 a "
794 Hz -10 dB "
840 Hz min, level (-30 dB)
880 Hz -10 dB "
923 Hz -3 B "
1000 Hz +0.,5dB "
1500 Hz +1.5dB "
2000 Hz +1 dB "
2500 Hz +1 B "
2654 Hz -3 dB "
2735 Hz -10 dB "
2825 Hz -20 dB "
2905 Hz =30 dB "
3005 Hz -40 dB "




ALIGNMENT PROCEDURE CONT.

Check on F~SCRAMBLER.

10,
1.

Connect tone generator to AFIN pin 2 and 3 of P1 (stn1).

Switch "ON" the set and set level of tone generator to O dBm
(0.77VRMs) and the frequency 1000 Hz.

Adjust level from tone generator until level on AF-voltmeter is
-6 dBm (0.39VRMS) in TP18 (IC14 pin 1).

Control of level in TP20 and TP21 through All Pass filters:
Measure in TP20: -14.5 dBm (150 mVRMS)

Measure in TP21: =15.0 dBm (140 mVRMS)

Switch "OFF" the tone generator.

Insert strap W1 on the keyboard until (module 3) behind the front
panel,

Press# 1, Display shows PRIVATE 1
RECEIVE

The F-Scrambling process is enabled, and the frequency generator is
generating the frequencies: F1 44660 Hz (J5 pin 2)

F2 17177 Hz (J5 pin 4)
F3 23200 Hz (J5 pin 6)
F1' to mixer 1-2: 11165 Hz
F2' to mixer 3 : 8588.5 Hz
F3' to mixer 4 : 11600 Hz
Reduction of spurious signals from mixers:
Connect AC-Voltmeter to TP22.

Adjust the potentiometers R148, R170 and R179 (DC offset of
mixer 1,2,3) to reduce level as much as possible, repeat the ad-
justment a few times.

The signals in TP22 must be max. -50 dBm (typ. =52 dBm). (Also see
the page about STRAPS).

Switch "ONﬂ the fone generator, level O dBm and frequency 1000 Hz,
Measure the summation signal in TP22 to be +1 dBm +2 dB,

Control of MUTE circuit:

Measure with AC voltmeter in TP24.

Adjust potentiometer R187 max. counter clockwise signal level:
-1 dBm +2 dB.

Adjust potentiometer R187 max. clockwise signal level:
approx. -15 dBm.

Adjust potentiometer R187 until the signal is attenuated 0.1 dB.
See muting signal on oscilloscope:

Time/Div. 10 ms, Amp/Div 0.5V

Mpp ¢ 3Vp
VAN ERTER" J

TOOZAMN
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ALIGNMENT PROCEDURE CONT.

2.

Control of 10 kHz BP-Filter between TP23 and TP25. The filter can-
not be adjusted because the cores are locked in the coils,

Connect tone generator and counter to TP23, level from tone gene-
rator -5 dBm.

Control of the filter response with AF-voltmeter in TP25:

High cut-off':
-3 dB = 11200 Hz

-30 dB = 12000 Hz
Min, level about 12200 Hz (-36 dB), L20-L22
Max. level about 12700 Hz (-28 dB)

Low cut-off:
-3 dB: 8900 Hz +70 Hz
-26 dB: = 8200 Hz
Min. level about 7960 Hz (-32 dB), L23-L21
Max., level about 7200 Hz (-26 dB)

890042 200Kz
| 0dB
S E—
720042

| 12700Hz2

-26dB

— | -28d8

-32d8 — ‘ | ‘——“‘-~\\\\\\\\‘
+

13.

14,

\“ 36 JB
796048 12200Hz

Reduction of spurious signals from mixer 4:
Connect AC voltmeter to TP26,
Insert STRAP W1 and press % 1.

Adjust potentiometer R206 until AC voltmeter shows minimum level
(tone generator switched off).

Level: max. =45 dBm (4.5 mVeff)
typical =50 dBm (2.5 mVeff).
Total check on F-scrambler:
Connect tone generator to AF IN pin 2 and 3 of P1 (stn1).

Switch "ON" the set and set level of tone generator to
-7 dBm (0.35VRMs) and the frequency to 1000 Hz.

Insert STRAP W1 and press ¥ 1.



ALIGNMENT PROCEDURE CONT.

Connect AC voltmeter and counter to TP8,

Measure in TP8:

Output level: O dBm (0,77 VgMs) +3 dB.

Frequency: 2012 Hz,

Fout = F3' - (F2' + Fm) = 11600 - (8588.5 + 1000) = 2011.5 Hz.
See frequency table 2,

Table 2. Frequency Table for F-Scrambling Process:

The frequencies can be measured in cable connector J5 on F + T Unit.

F1: J5 - 2, see table
F2: J5 - 4, see table

F3: J5 - 6, 23.200 kHz F3' = %? = 11600 Hz.
No.| Divider|F1 (Hz)| F1'= =1 (Hz) || Divider|F2 (Hz) | F2'= F2 = (Hz) | W1
N1 4 N2 2
1 40 44660 11165 104 17177 8588 ¥* 1
2 41 43571 10893 107 16695 8348
3 42 42533 10587 111 16094 8047
4 43 41544 10386 114 15670 7835
5 44 40600 10150 118 15139 7569
6 45 39698 9924 121 14764 7382 ¥ 2
7 46 38835 9709 125 14291 7146
8 47 38009 9502 128 13956 6978
9 48 37217 9304 132 13533 6767
10 49 36457 9114 136 13135 6568
1 50 35728 8932 140 12760 6380
12 51 35027 8756 144 12406 6203 *3
X-tal oscillator: 7.1456 MHz
Clock frequency: F.osc. 1.7864 MHz
4

The frequencies F1 and F2 are changed every 100 msec.

For service use with strap W1 inserted and press e.g. % 1 the frequen-
cies in No, 1 for F1 and F2 will be generated.constantly etc. with¥%2
it is the frequencies in No. 6.

TOOZAY]
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5.5.1

ALIGNMENT PPROCEOURE CONT.

Service Facilities with Strap W1 Inserted:

With strap W1 inserted on the keyboard unit (module 3) or a jumper is
used to short-circuit the two pins for W1 some service facilities are

enabled,

Press ¥ 1

Press ¥ 2

Press ¥ 3

Press ¥ 4

Set volume to position 15,

Adjust potentiometer R179 (DC-offset of MIXER 3) until min,
noise is heard in the loudspeaker).

Normally adjusted to the middle of the range of the poten-
tiometer. :

Set volume to position 15.

For elimination of spurious, adjust potentiometers R148 and
R170 (DC-offset of MIXER 1 and 2) to reduce level of high
tone heard in the loudspeaker as much as possible,

Set volume to position 10 or a suitable level,

Connect tone generator to AF IN (tone 1 kHz, level O dBm)
and adjust potentiometer R155 to min. distortion.

Normally adjusted to the middle of the range of the poten-
tiometer. By this adjustment the balance between MIXER 1 and
2 is controlled,

Tone no.12 for F1 and F2 (see table 2).

Set volume to position 14,

If the voice generator is enabled the programmed call sign
will be heard in the loudspeaker and repeated after 5 secs.
Normally the call sign is transmitted in "clear voice" every
5 minute.

Remember to press {1 I§ if you want to change to another test mode.

The strap W1 must be removed after the test is finished.



5.6,  NECESSARY ADJUSTMENT AFTER REPLACEMENT OF MODULES

Replacement of Power Supply (module 5):
Alignment of POWER SUPPLY, MODULE 5 points 1 to 3.

Replacement of Processor Unit (module 2):
Alignment of PROCESSOR UNIT, MODULE 2 points 1 to 4.

Replacement of Keyboard Unit (module 3):

No alignments.

Replacement of F and T Unit (module 1):

No alignments, the module is adjusted from the factory.

When the Scrambler is assembled again, go through the following checks: ﬁi’
1. Point 5.4. Performance Check.

2. Point 5.7. Function Check.

3. Point 5.5. Alignment Procedure. Check Service Facilities with
strap W1 inserted.

TOO7 AMN
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5.7, FUNCTION CHECK

L]
—_
.

3.2.

3.3.

3'40
3.5.
3.6.

3.7.
3.8.

3.9.

4.1,

4.2.

4.3.

4.4.

Connect plugs for supply, handset and stn1 or stn2.
Switch "ON" the set.

Keyboard and display test.

Control the counter for volume:

Press vol V until the display shows vol = O
Press vol A until the display shows vol = 15

(also check that no segments are missing in the digits in the dis-
play).

Press the buttons 1 to 8 and check the digits coming correct into
the display.

Press the number key T and see a square in the display. Press the
number key II one time more and the square must disappear.

Press the DIM button and see the light be switched on or off,
Press the function key ¥ and see an F in the display.

Press the number key II two times. After the first press F will
change to E and after the second press E will disappear.

Press the key 550 and see a E in the display.
Press the number key II two times and the key wil disappear.

After the first press the key E? will change to a square O and
after the second press the OO will disappear. ’

Press the station selection stni1/stn2 and see the station number
change in the display.

A judgement of the scrambling and the "clear voice" quality of the
scrambler can be done with another scrambler and a direct connection
cable between the two scramblers.

A diagram of the cable is shown in section 5.4. (Performance Check).

After the plugs are connected switch "ON" the 2 sets, select the
station the direct cable is connected to and set the volume positi-
on to 8. With higher volume level the scramblers will start howling,
because they are too near each other.

The sets can now be operated in simplex mode from the two handsets
by one person holding a handset in each hand on both sides of the
head. Then talk into the microphone of the transmitting scrambler
and listen to the other scrambler through its belonging earpiece
and reversed,

If the call is in "clear voice" a flashing "SEND" information is
shown in the display of the transmitting scrambler,

After the 2 scramblers have been tested both ways in'tlear voice"
and the operator has got an impression of the sound quality, change
over to scrambling operation by following the procedure in the
green operation manual about selective calling and group calling.

In scrambling mode the sound will be delayed.

Also check that a "Send" is 1lit in the display of the transmitting
scrambler and a "Receive" in the receiving scrambler,

Remember that every transmission starts with a synchronising signal
and conversation cannot be started until the ready tone (Apollo tone),



4.5.

is heard in the handset and "Send" is 1lit.

When the key is released, the transmitting scrambler will transmit
an EOT (End Of Transmission) signal and the "receive" indication

must disappear from the display of the receiving scrambler before
it is ready for transmission,

This audible test must be carried out on both stations: stni1 and
stn2,.

After some experience an audible test will indicate whether a
scrambler is operating normal or not.

Check of call name is described in section 5.4., (Performance Check).

T00ZAID
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5.8 PIN CONFIGURATIONS AND SCHEMATIC DIAGRAMS OF IC's
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PIN CONFIGURATIONS CONT

8085A-2 8-BIT MICROPROCESSOR

Pin Diagram Pin Names
d \J —

XL 0P%e As—As | Address Bus INTA Interrupt Acknowledge
w2 sapow ADy—AD, | Mux. Address/ RST5.5, | Restart Interrupts
our O soHLon Data Bus 6.5,7.5

sgﬁE; . g;;:r“; ALE Address Latch Enable | TRAP | Trap
So, Sy, Machine Cycle Status || RESET IN| Reset in
TRAP (6 35 [JREADY =1
R ubiom 10/M RESET | Reset out
est 65 ] shs, RD Read Control ouT
rsT 559 20m WR Write Control X1, X2 Crystal/Clock Input
NRCJo _SAB  n[wR READY | Ready CLK Clock Output
e SR ubae HOLD Hold SID Serial Input Data
A0, (]2 2[5 HLDA Hold Acknowledge SOD Serial Output Data
ADy (13 28[J As INTR Interrupt Request Vee +5V
AD, (] 27[1A Vss Ground (0OV)
AD; )15 %[y
A0, ] 5[] Ay
ADs ] 17 4[Ay
ADg (] 18 2[JAe
20,19 2
ws]20 na

Functional Block Diagram
INTA__ RST65 TRAP
INTR t RSTS5 l RST75 l SIb SOD
Interrupt control I ISenal 110 control
@ 8-Bit Internal Data Bus @
Instruction
I Accumulator @I l Temp. Reg. ] Register (g)
Flag (5)
Flip-Flops .
Instruction B-Reg. C-Reg.
. ecoder (8) {8)
rithmetic d - -
Iog‘i‘c — maac’;\ine DReg.(g)| E-Reg(q)
uni — le *
(AW encading HoReg g)| L-Reggf | oo
[6) ey
Stack pointer (16)
Is’m;; :(;SD\Q/J Program counter ()
Incrementer/decrementer
Address latch _ (16)
X)—=1 Timing and control
X,—=1 CLK RESET
2 GEN OONTROL STATUS DMA L Address buffer ( 8)I I Data/Address buﬂe(riJ
CLK OUT T ALE Sp S; IO/M I HLDA 1 RESET OUT
READY HOLD RESET N Ais-Ag AD;-ADy
Address bus Address/Data bus
6331-1 SNT4LS373
256 BIT PROM “OCTAL D-TYPE LATCHES
A
E 01 Vcc E (TOP VIEW)
E 02 ET E Vee 0 0 O 70 0 0 50
[ os |
[ o, A 5]
32x8
[5] o6 P m | F —H xj ﬂ—%]lj
g
o % [19] '
71 ano 0 E c?::'v’:c;\ w2 3w o o

ENABLE
G

1 0OOZTHN
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PIN CONFIGURATIONS CONT.

2764 8192-WORD X 8-BIT U.V.ERASABLE AND PROGRAMMABLE READ ONLY MEMORY

27128 16384-WORD X 8-BIT UV ERASABLE AND PROGRAMMABLE READ ONLY MEMORY

PIN ARRANGEMENT

—_

Vee E E_ﬁ‘] Vee
Antz Z?] PCM
a 3] [26] Aws
As[4] [25] As
AsE E As
G [23) An
a[7] [22) OF
Az8] [21] Aue
a9 [20] CE
Ad[i0] [15] 0
0o [11] [18] 0
() E E Os
0z [E E ()

GND [14] l15] 0x
(Top View)

WPD8155

BLOCK DIAGRAM

00~07

1191117

" o] POWERDOWN &
CEo PROGRAM LOGIC OUTPUT
BUFFERS
g
o—
o .
Y DECODER . Y GATING
o—1
o—1
.
A | 9 .
y ﬁ o—j .
Au | © X DECODER 131072 bit
o MEMORY MATRIX
o—1
o— .
o— .
o—|
o—1

-

2048 BIT STATIC MOS RAM WITH I/0 PORTS AND TIMER

PIN CONFIGURATION

PC3] 1 40 ] Vcc

PCag 2 39 O PC2

TIMERIN[] 3 38 (3 PCy

RESET (] 4 37 [ Pco

Pcs ] 5 36 [ P8y

TIMEROUT (] 6 35 [ pBg

omQg 7 34 D reg

CE/CE* (] 8 33 [ PB4

RDC 9 32 P83

wrdio “PD s yes;

Aaten 8155 30 [ P8y

ADg (] 12 29 [ PBg

ADy []13 28 [ PAy

AD2 14 27 B Pag

AD3 15 26 [ Pag

AD4 ] 16 25 [J PA4

ADg (17 24 O ra;

aog []18 23 [ ray

AD7 O] 19 22 g PA4

vgs [J20 21 Preag
*uPD8165: CE

SNT4LS32

4x2-input or gates

Vec 48 4A 4y 3B 3A  3Y

] 5]

=y

1 2 3 4
A 8 1Y 2A

4
5 J 1
28 2Y GND

BLOCK DIAGRAM

VCCHSV)
8 —
AD, - AD gy -
_ L el Z oA — -
10/M - > A R 8
. T A h—
CE C M
H ]
ALE P -
B8 8
__ ¢ |
WR -1 §
RESET #’
R - :’: -
RD 0 | 6
) -
TIMER IN —-—L TIMER I>—__>
Vgg (OV)

PA. - PA

PB, - PB,

PC, - PC

TIMER OUT



PIN CONFIGURATICNS CONT.

3253

PROGRAMMABLE INTERVAL TIMER

PIN CONFIGURATION

D71 ~ 24P vee
De[] 2 23 [JWR
os[]3 22 [ RD
Da ] 4 21[3¢Cs
D3[]s 20 [1 A
D26 19 [J Ag
0,7 82535 18[JcCLK2
oo 8 17 [Jout2
cLk oo 16 [J caTE 2
ouTto[]i0 15 [J CLK 1
GATEO 1 14 [ ] GATE 1
GND []12 13[JouT1

MB 8410A

LOW POWER 16K-BIT

PIN ASSIGNMENT

A7 ]
As ]
As[]
A
As[]
A0
A
Ao[]
1104 ]
1105 ]
1/03 ]

GND[]

1

0 N O O A W N

9

10
11
12

U

24
23
22
21
20
19
18
17
16
15
14
13

chc
[ Ag
[]Ag
JWE
[ ]OE
A0
[]Cs
[]1/0g
1705
[ 11/0g
1705
[11/0,4

BLOCK DIAGRAM

precccmeccr e e —————- —————————— 1
|
\ |
N ’T -w ! \ !
| ]
| 1
[} |
' !
07:00 : CLOCK 0
DATA COUNTER GATE 0
88BITS BUS NO. 0 p—
BUFFER ouT 0
|
|
'
[}
|
|
_ 3 |
70w 1
— - WA < cLock 1
1/0R RO READ/ g = e,
b———t—eQ 3
A H wRITE ; COUNTER GATE 1
t Ay LOGI = ouT 1
Ao 2 ——
Ao 3 |
3 9 1
Y |
3 G B
S
|
|
)
\ cLOCK 2
CONTROL counTer | GaTE 2
WORD NO.2 [
REGISTER ouUT 2
! T
- i
|
L }oo
]
]
i
1
—~ ) 2, L\ ]
PROCESSOR PROCESSOR PROCESSOR uPD82635 |
ADDRESS CONTROL DATA e e e r e - - —————— o ——— 4
BUS BUS 8US
(2048 x 8) CMOS STATIC RAM
Ao O——— ~—0 V¢c
Ag o————
. ~—0 GND
Ag O————]
* 128 x 16 x 8
ADDRESS ROW
A7 o—o | MEMORY CELL
BUFFER . DECODER ARRAY
As O0— |
As o————rf .
A 00— ]
fCSB
A3 O——-—
A2 0———— ADDRESS . I/0 GATE
o | .
:; BUFFER . COLUMN DECODER
o— |
fcsa .
Of o————
BUFFER DATA 1/O BUFFER l=—CsB
WE o———]
. 1/0411/021/031/041/0g1/0g1/071/0,
&5 D D Co 11/021/031/041/051/061/071/0g

TRUTH TABLE

CS | OE | WE MODE SUPPLY CURRENT 1/0 PIN
H X X NOT SELECTED Isg HIGH-Z
L H H Doyt DISABLE Icc HIGH-Z
L L H READ lcc DouTt
L X L WRITE \cc Din

| 00ZXYD
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PIN CONFIGURATICNS CONT.

CONNECTION DIAGRAM

T\
REQ O=—rf 1 28 ———0 Ve
BUSY O=—+ 2 27f——=0 DVO
RESET O——{ 3 26 ——0 VCK
DBO O=—{ 4 25|=——o0 TEST
DB1 O=——= 5 24 ——O0 GNDA
DB2 O=—1 6 23|—=0 AVO
DB3 O=—w{ 7 22 [——=0 VSTB
DB4 O=—wf8 HPD7752 1ie— 0 RD
D85 O=—19 20 |=——0 WR
DB6 O=—={10 19 ———o0 X2
DB7 O=—={11 18 f=—0 X1
SCK O——=112 17>—0 78
PD7752C SI O—{13 16 f=——0 A0
U GND o——{ 14 15 |=—o0 A1
BLOCK DIAGRAM OF uPD7752
A0 Al WR RD CS DB0-DB7 SI scK X1 X2 REQ  BUSY
Serial BUSY/REQ
Bus Interface Controller Input osc
Controller
Controller
Parameter Formant
2-port RAM Address Parameter RAM Interpolation
(7x8 bits) Table ROM (20x8 bits) Controller
(63x12 bits) (4K x8 bits)
U U if; f; R
N2 O TEST
]
U I\/ u ~—0 Ve
Voicing/ Pitch Voice Source Formant 0 GND
Unvoicing Amplitude Parameter
Controller
Controller Controller Decoder
——0 VCK
Serial
Output [——00vo
Inpulse
Generator Controller L =0 VSTB
14-bit Digital Filter
9-bit ——0O AVO
Noise D/A
Generator Converter [—O GNDA

LM339N

4 x VOLTAGE COMPARATORS
SCHEMATIC AND CONNECTION DIAGRAM

Dual-in-Line and Flat Package

OUTPUT I OUTAUTE  GND WPUT 4+ INPUT A-  INPUT 3+ INPUT 3-
" 3 12 " " [) )
1 1 f) O s . 1
oUTRUT2 OUTPUTY V' INPUT 1- INPUT 14 INPUT 2o INPUT 20

+INPUT

-INPUT O

D'ml

ouTPUT



PIN CONFIGURATIONS CONT,.

TDA2108 BUKET BRIGADE DELAY LINE

TERMINAL ASSIGNMENTS

BLOCK DIAGRAM

Voo IN CP1 Voo

&—5 jmlm) 1l

i f 8 7 6 &
2048 —’Ci ouTt > TDA2108 (Top View)

N@—»  Stages s
BBD |—»@oun 12 3 4
" T OO
GND CP2 OuUT1 0UT2
Veec GND Voo
CIRCUIT DIAGRAM oUT1 3
2050J‘

N 7 1 2 3 - _ __ 2048 2049 ] Voo 5
GND 1+ o—— .
Ve 8 O— ¢ ——————— - - - - — : OouUT2 4
crso—ah——— L 4
CP2 2 O0— —_—— e — = -

TDAl1o1l3A AF-POWER AMPLIFIER SNT406
HEX INVERTER BUFFERS
Cc2 -[-2,2nF
5,6 k2 R1 f‘MF
0,|uFTc1 ‘F‘m:“f 0 +18V

1
5 |4 3 il PO
0,1 uF l Il

il »
T AUD?J
' AMP
' TDA1013A l 01 ‘l“o
v, o ! ! “ -
i + 33 Ry

/Cj: ¢ s 84

, d
O- ‘

;Z 7286574 3
SNT4LS138
DECODERS

DATA QUTPUTS
/A
vce YO Y1 Y2 Y3 Y4 Y5 Y6
B (15 (]2 jn]fw]]s
Yo \al Y2 Y3 Vl‘ Vlfi
A Y6

'_ G2A  G28B G1 Y7

1 21131456 1 8

A B8 c G2A G28 G1 Y7 GND

SELECT

ENABLE

OuUTPUT

1 2 3 4 § ] 7
1 Y 2A 2Y 3A  3Y ' GND

FUNKTIONAL BLOCK DIAGRAM AND LOGIC

‘LS138, 'S138

—]

na,
—
— 13y,

(6)
ENABLE
INP
NPUTS ) o0 4)
G?B——a_w’

DATA

EDJL" va| outeuts

SELECT

INPUTS

L OOZRHD
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PIN CONFIGURATION CONT.

LF347 4 x JFET INPUT OP AMP

CONNECTION DIAGRAM SIMPLIFIED SCHEMATIC
Dual-In-Line Package 1/4 Quad

outa  INa- INg* v N3 INIT 0UT3 Vee O

1 I 1 12 I 1 10 9 8

< .
1 + —

! I 2 3 4 5 I 6 I 7 INTERNALLY PTERNALLY

out1 N1 Nt vt IN2* IN2™ ouT2 TRIMMED
-Vge O- »- +*
TOP VIEW

CD4o53B CNY 1/

3 x 2-CHANNEL ANALOG MULTIPLEXER OPTO-COUPLER

QUT/IN IN/OUT

Voo b a a ax A B [

le s s Ji3 [z |0 fo | 8¢ ¢
6 4
:
/ 3

T T F 5 F 7 F AKX

by bx ey ¢ ex  INH Ve Vs

—_—
IN/OUT OUT/IN IN/OUT

TOP VIEW A(‘-) k/-)

CD4053BC BLOCK DIAGRAM

INOUT
Voo ~
cy (13 by hx ay ax
ils (o) ? o 0O O
L 3 s v |2 T |2
! 1 o]
% outin
" BINARY TO ax OR ay
A Qi 10F2 16
DECODER [ 6]
WITH INHIBIT
------ ] o]
15 ouTIN
LoGIC bx OR by
10
8 O—— LEVEL
CONVERSION
------- ]
9 ]
¢t O— OUT'IN
cx OR ¢y
16
6
INH Qe

Vi Vi



PIN CONFIGURATIONS CONT.

MC1496 BALANCED MODULATOR-DEMODULATOR

(-1/2
[ 1 ——3Vp A
rfif:PT4iT:}] “e

siomal wPur+cli 7 wka Veg /0/ )
AN ATNST Tf2 we “”" !
s/wnml’;r 3 /20 aw'Paf- WAUT  8fe) I:'
SIENAL INPYT -0 7-)

BIAS LABeIER WPUT - Sam® 2 saw

TPYT + Y74 N7 1(+) v —gj s

»C CARRIER WNPUT + qus 5o (5 r}

(70P VIEW) Vee Mo 5008 5 500

SNT4LST4A (J,N) TLo70o
DUAL D~TYPE FLIP FLOP LOW=-NOISE JFET-INPUT OP, AMP,
Vi ch 20 2CKk 2PR 20 20 N veee m""‘::'

3 7 6 5
»
1 2 3 4

: s o U o Ve
TLo72 SCHEMATIC (EACH AMPLIFIER)
LOW=NOISE JFET~INPUT OP. AMP.

ahiala T X 2

EI<]:’_T Y |

[ = 1}
TR {wmmw»o— —————— 4 3

T weur v Ve 107 oL OFFSET MULL (N2} O — — ~4 1 N

COMP O — — [
E
-4
|

ol WL s wemne e e o wmoms
ML AN O

.OOZTHN
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PIN CONFIGURATIONS CONT.

MMHOO026C
DUAL MOS CLOCK DRIVER

veq! e
INPUT A ouTPYT A
Vé‘é‘ as 8 Vee
INPUT B ( OUTPUT 8
(TOP VIEW)

XR-2211 FSK DEMODULATOR

FUNCTIONAL BLOCK DIAGRAM

XR-2211 U

SIGNAL
PREAMP

-

*Vee I 1

INPUT I 2
LOCK DETECT 3
FILTER

...

v.co EJ

I TIMING
12 RESISTOR

CAPACITOR

CIRCUIT SCHEMATIC
(1/2 CIRCUIT SHOWN)

< < 3
H7:: RS:: ‘: R6
Q3
AAA |' D1 D6

D2 ouTPUT

>
‘/Q R +—i¢ ©
N

{»—H Q7
Q9 L
R10 ZR9 3Rs
o VEE
GENERALIZED CIRCUIT CONNECTION

vt

7

FSK ouTPUT
COmP

INTERNAL
REFERENCE

a
6

Loor LOCK-DETECT
GROUND | 4 11 ¢-DET. . QuAD _ OUTPUTS
E LOCK-DETECT j our _i_ o 3 Cock . s
comp REF - ; DETECT
LocK r Q E 'RNETFEE':?’::J%E E "__”0;“‘3‘ ag | Comr
ovecrs " 3 T
Lo[e B e
33;:u1 E"_< TSk E (cms):w INPUT
comp
4194 SCHEMATIC DIAGRAM
DUAL TRACKING
VOI"TAGE REGULATORS POSITIVE VOLTAGE AMPLIFIER .
Fre—— === = AVLe
| KCOMP
'] ® ujv* 1 Bt ‘ ] ~o
v 2 nEIne | |
comp+ [ 12 J6n0 | 1
BAL 4 [ Rser | 2! Vo‘:
comp - s w[JRo RO RSET : 3 :BAL,‘
(e[} [ ne
v CIve r REFERENCE UNIT ?_?_ __L === ":.d___.___.___: = =frem,
e ) | ) (’ |
O e vy oo ' ’,_e I ] €1
| [ L .
| [
| 11 kcowe;
| 1& (I ; ‘ R
| 1! / el
| ! . Ly,




PIN CONFIGURATIONS CONT.

PCE2110 LCD DUPLEX DRIVER

PINNING DIAGRAM BLCCK DIAGRAM

VieD
R R
ss[1] U 40| S6 y //
sal2 39]s7 ] so-seGmeNT Lco {eo LED
S3(3 38] s8 8P1 8P2 Y1 P $30 S31 $32
s2[a alss |l |ee=---
s1s 36] S10 SeGMENT | | ANALOGUE
BACKPLANE & ' VOLTAGE
Br2[6 35] s11 F = Voo
E 34] 512 A I 680
A\ C
OLEN | LATCHES OSCILLATOR °I oF
DATA | 8 33| s13 cLe 8US & i .
NTROL DRIVER 0SC
co 8, DIVIDER
DLEN [ 9] 32] s14 DATA CONTROL
Iy K ) R 1 MQ
CLBE pce21top f3tYss | 1 @ |m=---- °o
(SOT-129)
Vop [11] 30] 516 o sHIFT PCE2110
+| REGISTER Vss
osc [12 29] s17 .
7Z83449.
Vss [13] 28] s18
s32[14 27] s19
s3115] 26520
s30 [16] 25]s21
s29 17 24]s22
s28[18 23] s23
OFF/OFF ON/OFF OFF/ON ON/ON
= — Pl Al A et M Rl
$26 [20 21]s25 , -
L
1L T s
|
PINNING J—LL‘- _I_‘_J—L BP1-Sx
Supply i ] i
11 Vpp Positive supply i
13 Vss  Negative supply TIMING DIAGRAM
Inputs

12 0OSC Oscillator input

8 DATA Dataline I

9 DLEN Datalineenable . CBUS
10 CLB Clock burst I

Outputs

7 BP1 | Back plane drivers (common of
6 BP2 | LCD)

S1to S30 LCD driver outputs
S31, S32 LED driver outputs

TOCZAMN
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PIN CONFIGURATIONS CONT.

555 PRECISION TIMER

SCHEMATIC

JG OR P DUAL-IN-LINE PACKAGE vee
{TOP VIEW)

CONTROL
DIS- THRES- VOLT-
VcCCHARGEHOLD AGE

5k 3 lI ﬁ
s 39k

THRESHOLD [ 10 k ¢ oureur
CONTROL _(5) ¢
VOLTAGE b

,r—':—‘ $ox § Farx Hi
2
" 2 '
y
ReseT -4 < 220
7 ™
DISCHARGE — - r
)
S0k 3100k 1,5?‘1 a7k
GROUND L ,; : +—o
100

Resistor values shown sre nominal and in ohms

SN74LS164

8~BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

(TOP VIEW) cLock &

ouTeuTS Q Q Q
YN Op O \CLEARCLOCK seriaL J atl CLEAR CLEAR cLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
INPUTS g2 R Qa R Qg R Q¢ R Qp R Qg R Qf R dg[1{r an
| “Op> CK D ck 43 ~op cK b cx P cx pck Ppck

S Qa S Qg s ac S Qp s Qg s  ap Y sccj S ay

3) (a) (5) 6) (o) an (12) (13)

(9) |>
CLEAR 1

1481
18

ouTePuUT OuTPUT OUTPUT OUTPUT ouTpuT OUTPUT ouTPUT OuTPUT
Qa Qg Qc Qp Qe Qf Qg Qay

FUNCTIONAL BLOCK DIAGRAM

SN74L.S165

PARALLEL~-LOAD 8-BIT SHIFT REGISTERS

PARALLEL
INPUTS

c o E F G H \
(TOP VIEW) Joar |oe @ | | ®
“PRRALLEL WNFOYS
CLOCK A SERIALOUTPUT
vecwIT’'Dc € B A o
PRESET PRESET PRESET PRESET PRESET PRESET @ o
a o s o ag s piadl
£33 P cx rap cx roP cx ropex K
SERIAL (10) Fy = a = G R 7) ouTPuT
® S 0 4 4 G M )
weur _> CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR .
€ F G Qy
SHIFT) (1)
L0AD
VIT2]1314]1SIs]|7]]®
SHIFT/CLOCK  E F G OUTPUT GND
LOAD on
PARALLEL INPUTS (2)
CLOCK.
cLocK (15)

i FUNKTIONAL BLOCK DIAGRAM
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CRY2001

/7.0 CIRCUIT DESCRIPTION
7,1 THE F AND T UNIT ( MODULE 1),

This unit contains the following parts:

- LINE interface - distress - keying relays

Mode switching logic

Microphone - Telephone amplifier

F-scrambler
T-scrambler
Modem (FSK)
On board power supply

Line Interface

The CRY2001 has balanced input and output connections. The AF in STN1
and STN2 is fed to an RF filter L12, L13, C13, C14 (L14, L15, C15, C16)
and from there to a balancing transformer T1 (T2). The input impedance
is controlled by R8 (R11) and is 600 ohm. The trancient protected

(D1, D2, D3, D4) amplifier IC2a (IC2d) gives a single ended output, ad-
justed to the necessary gain by R5 (R9).

The output is in the same way RF protected and balanced. For STN1, IC2b,
R30-35, TR4 and for STN2, IC2C, R13-17, TR3.

The outputs have a fixed selected 3 dB 600 ohm attenuator. Further is
the outputs DC isolated for bipolare voltage up to +/- 30V.

Distress

Separate Distress optocoupled inputs are accomplished for STN1, STN2,
IC4, IC5. The distress inputs are working from 8-40V and protected for
reversed bias. D5, D6, R20-25.

Keying

Keying out is performed by RE1, RE2. Both outputs can either be made or
break for 1A-110V.

Mode Switching Logic

All the internal audio switching is performed by the analog C-MOS
switch CD4053.ICI,3,6,23. The switch arrangement can be followed on
the block diagram. The switches are controlled by the microprocessor.

Microphone Telephone Amplifier

The microphone amplifier consists of a gain controlled preamplifier,
and a peak limiting post section. T4 and T5 are a low gain (open loop
gain 20x) amplifier with a shunt feed-back consisting of R67,68,69,72.
The shunt feed-tack gives an increasing dynamic range at increasing
gain, adjusted by R68, This means a fixed maximum input voltage inde-
pendent of gain adjustments. The gain regulating device is a transi-
stor T3, The regulating distortion is kept below 1% because of a maxi-
mum AC voltage at T4 basis on 0.5mV eff. The rectifier for the con-
trol voltage to T3 is T1, T2. The attack time is determined by R110
and C44, and the recovery time by C44, R64 (R65). The regulated rms

voltage at TP10 is approx. 775mV., An active limiter D7,8,9,10 ;akes
care of a maximum peak voltage at approx. 1.5V. The amplifier is IC9a.



CIRCUIT DESCRIPTION CONT.

To reduce spurious in the F-scrambler the Microphone amplified signal
is filtered in a 4 order High-pass filter with a 3 dB cut-off frequency
at 425 Hz. This high cut-off frequency is chosen for reducing the in-
fluence of the high group delay distortion at low (and high) frequen-
cies in an SSB RF equipment.

Telephone Amplifier

To drive the earpiece in the handset, is a fixed gained amplifier IC8.
The amplifier is disconnected in the TX mode by the EAR BLK switch ICé6b.
The output from this amplifier is also fed to the power amplifier on
the Processor Unit, module 2.

In the front of the telephone amplifier is a 5. order elliptical low-
pass filter. It has a sharp cut-off at 2550 Hz, and removed the out of
band spurious from the F and T scrambling. This filter is also used in
the F-scrambler and will be described there.

F-Scrambler

Input Filter

The input is fed from the mode switch ICla, to a 5. order elliptical
low-pass filter IC12,a,d,b,c. It has a 0.28 dB bandpass ripple and a
0.28 dB cut-off frequency at 2550 Hz. The stopband attenuation is 34 dB,
activated at 3100 Hz. The filter is of the F.D.N.R. type (frequency de-
pended negative resistor). This means a transformed LC filter: Resistors
transformed to capacitors. Inductors to resistors, and capacitors to
F.D.N.R. elements, which is a kind of super capacitors. Z = K/s2C.

In a conventional 5. order elliptical LP filter is used 5 expensive
coils, In the actual circuit they are converted to 5 resistors R112,
113,117,119,121. The generator and load resistors are converted to
C71,78. R111, R120 are DC load resistors. The F.D.N.R. element IC12,a,d
and IC12b,c. IC14 is a buffer amplifier.

All-pass Filter

IC15a,b,c,d performs a 6 pole all-pass function. It gives a flat ampli-
tude response in the outputs TP20,21, but the phase relationship between
TP20,21, is constant 90 degrees within 280-3200 Hz. These outputs are
necessary for the single sideband generation by IC16,17. The pole fre=-
quencies in the all-pass filter is C88, R139 = 90,6 Hz;

C35, €89, R142 = 666 Hz; C90, C91, R144 2875 Hz;

Cc96, C97, C98, R161 = 310 Hz; C99, R164 = 1340 Hz;

€100, C101, R167 = 9852 Hz.

Mixer System

The main frequency translation frequencies in the F scrambler is F1, F2.
They are generated in the CPU UNIT and control the frequency inversion
and shifting process. The scrambling code generator shifts between one
set of twelve possible sets each 100 mS.

The frequency list can be seen in Table I. F1 is divided by four. The
output from IC20,a,b are two square waves with a 90 degree relation-
ship, and their related inverted signals are used in IC16,17 together
with the all-pass signals to perform a single sideband generator with
the high sideband used. The mixer output current is summed over R153
and R154. R155 adjusts the amplitude balance and is adjusted to mini-
mum for the unwanted sideband. F2 is divided by two in IC21a and used
for a third mixer IC18. This output is a double sideband signal and
summed to the other R153, R154, This mixer is used to complete the in-
verted frequency band. A picture of the composed spectrum can be seen
on fig. 3. All the three mixers have suppressed carriers and
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CIRCUIT DESCRIPTION CONT.

the carrier suppression adjustments are very important in IC16, R148
and IC17, R170, because of audiobile spurious. IC19a translates the
balanced mixer output to a single ended output.

Muting

The translated output spectrum IC19a is fed to a muting circuit Té be-
fore it is bandpass filtered. Muting is introduced to reduce click
noise in the audio arised from the frequency shift. Therefore it is
only performed each 100 mS, when the inversion frequencies are changed
and only for approx. 5 mS, and after a smoothed curve. The muting pulse
J5/9 F Mute is fed to level translater T7 a little before each frequen-
cy shift. The smoothed gate control is performed by R186, C103, C104.
R187 is adjusted so that the FET T6 is only Jjust off. By R182 is the
muting reduced to approx. 12 dB.

Bandpass Filter

The bandpass filter is one of the critical parts in the frequency
scrambler., It determines the overall bandwidth and spurious performance.
It should have a very sharp cut-off to reduce spurious and width enough
to cover the baseband. A sharp cut-off gives high delay distortion,
which gives the special sound effect "Phasing". The bandpass filter in
CRY2001 is a socalled LERNER filter (pole residue). It has a linear
phase and with possible transmission zeros.

It is an 8, order filter, which is a compromise between spurious and
phasing. The filter is built around IC19c, with L20-23 and C105-C111.
The filter is centered at 10 kHz and with a 3 dB bandwidth of 2.4 kHz,

Down Mixer

The bandpass filtered signal is mixed down to baseband with IC22. The
converting frequency is F3=23.2 kHz which divided by 2 in IC21b gives
11.6 kHz. It is on the high side. so the spectrum is inverted. The sig-
nal is highpass filtered, IC14c, in a second order HP-filter to fur-
ther remove low frequency spurious.

Output Lowpass Filter

By the analog switch IC23, used to bypass the F-scrambling, the signal
is fed to a 5. order F.D.N.R, sharp cut-off lowpass filter similar to
the input filter described earlier.

T-Scrambler

Cross-over Filter System

In the T-scrambling processing, the baseband is splitted up into two
equal power bands in a cross-over filter system. It consists of a 5.
order F.D.N.R. lowpass filter IC24a,b,c,d, with a 0.3 dB cut-off at
725 Hz and a 34 dB at 794 Hz. The passband ripple is 0.3 dB. This
filter is of the same type as used in the F-Scrambler.

The highpass filter is a 5. order elliptic filter where the coils are
realized by gyrotors IC25a,b,c,d. It has a -0.3 dB passband ripple, a
0.3 dB cut-off at 970 Hz, and 34 dB at 794 Hz.

This cross-over system has an inband -3 dB hole from 755 - 930 = 175 Hz,
but this gives a very little effect in the voice picture,

IC26a,d is buffer amplifiers with 6 dB gain. The output in TP28 and
TP29 is the same as the input TP27 and nominal O dBm.
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Delay Line

In the transmitting mode is the analog switch IC23,a,b selected so that
the lowpass filtered portion is delayed. IC28 is a 2048 stages Bucket-
brigade delay line. It is MOS device supplied with -15V, and require 1A
peak 0, =15V clock driver IC29 MMHOO26. The delay is dependent on the
clock-frequency which is F3=23.2 kHz divided in IC30a,b by four to

5.8 kHz. The delay is = 2048/2x5.8 kHz = 176.55 mS,

The output from IC28 is taken from the last two stages by R241, By this
potentiometer the clock feed-through can be adjusted to a minimum.
IC27a,b is a second order lowpass filter with a Fo = 3.7 kHz and a Q =
1.4 to compensate for the sinx/x roll-off out of sampling device IC28.
Summing of the delayed signal and the highpass filtered signal is accom-
plished in IC26b. The T-scrambler output is in TP33 and the overall

gain is O dB.

In the receiving mode is the high- and lowpass filter interchanged by
IC23a,b.

Modem

The code and synchronizing information is transmitted between scramblers
by 100 BAUD FSK (frequency shift key) centered at 1500 Hz with a A

F = 4+/=85 Hz. From the input selector switch Ic1b the signal is fed to

a bandpass filter.Ic11a,d is a gyrator and acts as a coil and the tuning
capacitor is C58. The output at pin 14 is the input for an integrated
phase locked loop circuit IC10 XR2211. It contents a limiting amplifier,
a phase detector, a voltage controlled oscillator, a comparator and a
lock detector.

The loop filter is performed by IC11b,c. IC11b is a first order function
and IC11c is a second order lowpass filter. The output is fed to the VCO
by R102. The center frequency adjustment is made by R101. The demodulated
signal appears in TP16 and is fed to the internal comparator by C168, R109.
R99, R172, R273 ensure hysteresis and bias for the comparator. The AC-
coupling to the comparator eliminates a frequency offset from an SSB
radio connection.

The transmitting FSK signalling is performed in the frequency generator
in the processor unit and is the F2 line coupled via the switch ICic

to the F-scrambler lowpass filter. This removes the harmonic contents

in the square wave from F2,.

On Board Power Supply

The analog CMOS switches and the mixers need a +/-7.5V supply voltage.
IC31 is a dual tracking, current limited, voltage regulator, adjusted

1 NNZTHN
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7.2 PROCESSOR UNIT ( MODULE 2 )

This unit contains the following parts:

- Microprocessor ~ Timer Input/Output
- Watch dog = Frequency Generator
- C-MOS RAM ~ Speech Processor

Audio Power Amplifier-Volume Control
Power ON-OFF

- Programme Memory
= Identity Memory

Microprocessor

A1l functions in the CRY2001 are controlled by a 8 bit microprocessor
8085AH-2, IC1. It is a high speed unit and is working on a 7,1456 MHz
x=-tal. The frequency is chosen so that all the frequency generation

and timing are matched. 8085 has multiplexed data and addresses at the
lowest 8 bit. An 8 bit address latch IC3 keeps A0-07 controlled by

the ALE, IC4 performs a decoding logic for the hardware address arrange-
ment.

Watch Dog

The watch dog has different functions. It watches that the microprocessor
programme is running correctly. It watches the +5V supply. If something

is wrong, the processor is reset each 60 mS.

A low threshold voltage sensor is adjusted so that the open collector out-
put in IC12c is off (1) at a supply voltage about 4.5V. Set by R31.

Below 4.5V PIN 14 is low and IC12a PIN 2 goes low. The CPU is reset. At
the same time is a lithium battery back-up for the C-MOS RAM switched in,
by T3 and T4. This ensures that the data information in the RAM is stored.

Serial data for the keyboard, SOD terminal on the CPU is used to stimu-
late the watch dog. Each 10 mS is a block of data transmitted to the key-
board. Those pulses bring IC12 PIN 13 output into high condition. The
positive feed-back by R29 increases the voltage at PIN 11 and C3 is
charged by R36.

When the level at pin 11 is reached, PIN 13 goes low and C3 starts to
discharge by R36. The positive pulses on the keyboard clock ensures

that the voltage on C3 never will drop below the threshold on pin 4
IC12a set by R37 and R38., If the programme is not working correctly and
the SOD signal comes less frequently, C3 will discharge and IC12d starts
to oscillate, which gives an output reset from IC12a each 60 mS. If the
programme stops with IC16 PIN 4 in a high condition, IC12d PIN 13 is
high and C3 is charged by R36, R28, R26 until the threshold voltage at
PIN 7 IC12b is reached. PIN 1 goes low and oscillation will occur
around IC12b.

When the voltage on C3 becomes lower than PIN 4, a low RESET IN signal
is generated. '

C-MOS RAM

IC8 is a 2K byte (2000 words) C-MOS RAM. It is used for all temporary
data. Further it stores all the contents in the user registers. When the
power is off, a 3V lithium battery takes over the supply for this circuit.
The battery lifetime is about 5 years.,

Programme Memory

All the programmes for communication, key and code generations, front-
panel processing are contained in a 128 k bit UV PROM IC6.
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Identity Memory

The identity memory, IC10 is a 256 bit fuseable PROM and contains data
to give the scrambler CRY2001 its identity.

The addresses 00-04 Hex contains data concerning the scrambler CRY2001,
in which the PROM is placed.

These addresses are programmed from the factory. If a new PROM is wanted
we advise that a new PROM is ordered from S. P. Radio A/S. If sales or
service agents are programming a new PROM it is important to enter the
same data into the new PROM as in the old one.

Addresses Description

05-0E Hex The call sign of the radiostation for use by the
voice generator. The call sign is entered in ASCII
format, 9 characters long. A call sign must be
sales agents terminated by OO0 Hex character.

Programmed by

OF (Stn 1) Contains the pre-key time in mS x 10,

10 (Stn 2) Pre-key time is the time from the transmitter is
keyed until 100 % modulated signal is obtained.

Programmed by Example: the value 12 gives a 120 mS pre-key.

sales agents The max. value is 254, i.e. a pre-key of 2.54 se-
conds.

Timer Input/Output

102,8155H is a powerful support circuit for the MPU 8085. It contains a
256 ‘word RAM, 2 programmable 8 BIT input/output ports, 1 programmable

6 BIT I/0 port and a 14 BIT binary counter/timer. The timer is used to
generate a 1.25 mS interrupt control signal to the CPU for the real time
programme operation. The input-output ports drives the volume-control
and all the controls on the F and T board.

Frequency Generator

The F and T unit uses one fixed and two programmable frequencies for the
scrambling process. The F1 output can be one of the twelve discrete fre-
quencies from 35-45 kHz, F2 is from 12.4 to 17.2 kHz, and F3 on 23.2 kHz,
IC11, 8253-5 is organized as 3 independent 16-bit programmable counters,
each with a count rate up to 5 MHz.

Speech Processor

The teleadministrations from different countries recommend a clear voice

ship's identification, when voice scrambling is used. Built in the CRY2001

is a FORMANT VOICE SYNTHESIZER NEC7752,IC9.

The whole phonetic alphabet and the numbers from zero to ten are stored
in a digisized way. A tape recording is first taken and digisized with
200 k BIT/sec. A phonetic analyzer reduces this to approx. 1.8k BIT/sec.
without seriously intelligibility reduction. IC7 is a 64 k BIT PROM
with the content of total of approx. 30 sec. speech. The vocabulary in-
structions are taken from the identity PROM IC10. The voice output from
IC9 is amplified in IC17. An audio switch, T10, disconnects this output
from the AF line in the F and T unit, when it should not speak. The
switch driver T9 is controlled by the BUSY line IC9.

LOOCRYD
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Audio Power Amplifier-Volume Control

The output power amplifier IC18 contains two sections. A DC controlled
pre-amplifier and a 4W power amplifier., The volume control is digital con-
trolled in four bits. IC14, 7406 open collector output drives a discrete
digital to analog converter, performed by IC17, T7 and T8, T7 and D23
generate a reference voltage to pin 5 IC17. R64,65,66,67 are binary
weighed resistors and generate in connection with IC17, T8 a steeped
changed output current flowing in R62.

A temperature controlled voltage reference IC19 sets the maximum output
level, when no current flows in R62. The voltage in TP2 is nom. 6.2V.
The volume control has 15 steps with an incriment scaled to approx. 4 dB
which gives a total regulating range of approx. 60 dB.

Power ON-OFF

The scrambler ON/OFF switch is controlled by the microprocessor, The
ON/OFF switch on the front panel activates the switch mode power supply
and sends a current to the optocoupler IC20. The MPU answers with a
hold signal to IC21, which keeps the power supply on.
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7.3 KEYBOARD UNIT ( MODULE 3 )

Keyboard encoding
Display

Keyboard Encoding

The front panel is operated in a serial mode. Only 3 leads are used,
KYBD, KYBDCLK and LOAD. The keyboard switches are organized in a matrix
4x5, Each 10 mS is serial data shifted into IC3 an 8 bit serial to pa-
rallel shift register. A parallel in-serial-out shift register IC4 re-
sponds on the KYBD line with information about which contact is de-
pressed. For eliminating debounce all keys are tested 5 times each 10 mS,
and a depression is only valid if the results are the same in all the
cases.

Display

The display is a 32 segments LCD display LCD1. IC2 is an LCD driver
with a built-in backplane oscillator and a serial input 32 segments re-
gister. Each 100 mS is this register updated.

The illumination LEDs., D1 - D6 are controlled from the LCD driver, IC2
through the transistors T1 and T2.
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7.5,

POWER SUPPLY UNIT (MODULE 5)

General Description

The power supply unit is constructed for supplying the SAILOR scrambler
CRY2001 from a 12V DC or a 24V DC supply without change-over. In order
to obtain high efficiency the power supply is a fly-back switch mode
converter,

Technical Data

Input Voltage: 10 - 32V DC
Power Consumption: approx. 15 W
Output Voltage: +5V

+15V

-15V

Back-up battery 3.0 - 3.5V

Switch Frequency: approx. 45 kHz
Operating Temperature Range: —150C to +550C

Circuit Description

The power regulation is functioning after the Pulse Width Modulation
principle. The switch transistor T9 is controlled by IC1, which pro-
duces a square wave signal.

The "ON-time" (duty-cycle) mainly depends upon the input voltage.

The windings of the transformer TR2 are connected in such a way that the
output diodes are reverse-biased when the transistor T9 is conducting.
Because of this a current is established in the primary windings,

which increases linearly in relation to time, and energy is stored in
the primary inductance. When T9 is "ON" the load current is supplied
from the output capacitors,

The switch off of the transistor T9 produces polarity inversion of the
voltage across the secondary windings. The output diodes conduct and the
energy stored in the transformer TR2 is fed to the output capacitors
and through the filters to the load.

The switch transistor T9 is a power mosfet and for protecting it against
electrostatic discharge and transient overvoltage a zener diode D5
is placed across the transistor T9,

The resistors R18 and R23 and the capacitors C12 and C13 form two
RC-snubbers, which reduce the overvoltage transients and unwanted os-
cillations on the primary and secondary windings.

Transistor T4 is producing a regulated voltage for the drivers T6 and
T7 and for the current limiting circuit.
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7.5,

POWER SUPPLY UNIT (MODULE 5)

General Description

The power supply unit is constructed for supplying the SAILOR scrambler
CRY2001 from a 12V DC or a 24V DC supply without change-over., In order
to obtain high efficiency the power supply is a fly-back switch mode
converter.

Technical Data

Input Voltage: 10 - 32V DC
Power Consumption: approx. 15 W
OQutput Voltage: +5V

+15V

=15V

Back-up battery 3.0 - 3.5V

Switch Frequency: approx. 45 kHz
Operating Temperature Range: -15°C to +SSOC

Circuit Description

The power regulation is functioning after the Pulse Width Modulation
principle. The switch transistor T9 is controlled by IC1, which pro-
duces a square wave signal,

The "ON-time" (duty-cycle) mainly depends upon the input voltage.

The windings of the transformer TR2 are connected in such a way that the
output diodes are reverse-biased when the transistor T9 is conducting.
Because of this a current is established in the primary windings,

which increases linearly in relation to time, and energy is stored in

the primary inductance. When T9 is "ON" the load current is supplied
from the output capacitors.

The switch off of the transistor T9 produces polarity inversion of the
voltage across the secondary windings. The output diodes conduct and the
energy stored in the transformer TR2 is fed to the output capacitors

and through the filters to the load.

The switch transistor T9 is a power mosfet and for protecting it against
electrostatic discharge and transient overvoltage a zener diode D5
is placed across the transistor T9.

The resistors R18 and R23 and the capacitors C12 and C13 form two
RC-snubbers, which reduce the overvoltage transients and unwanted os-
cillations on the primary and secondary windings.

Transistor T4 is producing a regulated voltage for the drivers T6 and
T7 and for the current limiting circuit.
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7.6 INTERCONNECTION CABLE DIAGRAM FOR CRYZ00l
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MICROTELEPHONE INSTALLATION,

VHE RT2047

rEO3
7

CONKECTOR

SCRAMBLER (RY 200/

2
J3
D-COMNECTOR

SHORTWAVE S/130X

RED

Lwwr7e

/4

L0,

CONNECTOR

+0-/8V
roR 7EsT
MIC. PRE-AMPLIFIER (100)
5-0-24025

POSTITION DFESCRIPTION MANUJFACTOR TYPFE S.P.NIJMBFR

MICROTE! FPHONE with EIEKTRET MIC.AMP. ESPERA PRINT NR.S5-11-24075A 6001108
c1 CAPACITOR tLFCTROLYTIC 1uF 202 50V * ERO EKINAATTIH 14,516
r2 CAPACITOR FIFCTROILYTLE 330F 20Z 16V *x FRO FKINNAA233D 14.518
C3 CAPACITOR CFRAMIC 10nk -20/+RUZ SUY KCK HETDSJUYF1032Z 15.170
r4 CAPACITOR CFRAMIC 4.7nF 20% SNV KK HFERNSIYN4T2M 15.165
(8 CAPACITOR CFRAMIC 1.8nF =20/+R0% 400V FERROPERM 9/0141,9 15.735
r£é CAPACITOR CERAMIC 330pF 2NZ 400V FFRROPFRM 9/N129.9 16.093
cT CAPACITOR CFRAMIC 10nF -20/+80% 50V KCK HETOSJIYF1U3AZ 15.170
CR CAPACITOR CERAMIC 1.8nF =20/+80% 4NNV FFRROPFRM /0141 ,9 15.735
c9 CAPACITOR CFRAMIC 10nk -2L/+R0Z SOV KCK HETNSJIYF111327 15.170
£in CAPACTTOR CFRAMIL 10nF =-20/+R80% 5NV KCK HETNSJIYF1037 15.170
N DIODF BAV21 PHILIPS BAV?1 ?25.340
MC1 MICROPHONF FI FKTRFT KUC 2123 46.N11
R1 RESTSTOR 1.2 KOHM S 11.353W PHILIPS 23272 181 1310? 01, 2ne
R2 RESTSTOR 5.6 KOHM SX 1.33W PHU.TPS 2322 1B1 33562 Nn.718
R3 RESISTOR 27 KOHM 5% I, %3 PHIL IPS 2322 181 333 01.735
R4 RESTSTOR 12 KOHM S% .33 PHTI TIPS 2322 181 33123 ny.r27
RS RESISTOR 2211 OHM SX 13, 53U PHIL IPS 2322 &1 33221 11,683
Ré6 RESISTOR 12 KOHM SX 11.33W PHII. TIPS 2322 181 33123 n1.727
R7 RESISTOR 1210 KOHM 5% 11, 330 PHILIPS PR22 1KY 13124 1. 252
RA& RESTSTOR 4710 OHM SX N.33W PHTI. TIPS 2322 181 33471 N .691
R9 RESISTOR 56 OHM 5% 11, 33U PHILIPS 2322 1K1 33569 111,668
S1 MICROSWITEH F62-10H PDT CHFRRY F62-10H PDT 44.025
T TRANSISTOR BCS4&RB * PHILIPS BCS4KB 2R.UTE
12 TRANSISTOR BLCS4RB x PHU. TIPS Br 5488 28.074
T3 TRANSISTOR BCS4KB ¥ PHILIPS BCS48B ?8.076
L TEILFPHONF CARTRIDGF 200 OHM KTRK N1132518 46.MN110)
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CRY2001,VHF2047,T2031,

4-0-24803

3

SPECIAL INSTALLATION WITH 2 MICROTELEPHONES:

H2086 FOR SCRAMBLER CRY2001
H2087 FOR VHF RT2047 AND SSB T2031

MICROTELEPHONE ONE WITH PREFERENCE

H2088 H2089 NORMAL MICROTELEPHONE
MICROTELEPHONE MICROTELEPHONE HOOK 1 program 2000 (HANDSET 1)
CONNECTOR for CONNECTOR for RT 2047
CRY 2001 and 72031 f r_)_
BROWN BROWN
Py I OwH
7 RED
(o I RED -l
2 VELLOW YELLOW
7@ l YELLOW
3 o] | WHITE WHITE
e WHITE
yot | BUE BLUE J2 Kil HAND KEY 1
6
X s 2 AR MC. PRE-AP MC
_BROWN (0,0 97/ L BLUE
RED
VELLOW < |«
WHITE SNENE
ALE L SEREE
- ]
o o [}
1 2 3 4 5
9 9 g 9o/ (H2088) 17 T)=— The cable between the Hooks.
F-l-1-1 is not faclory oeleivereg (7% O.14 mm?)
< v
ERERKS MICROTELEPHONE
N Pehz008) HOOK 2/3 (HANDSET 2)
WHITE
BLUE
YELLOW } ﬁ
RED
BROWN

YELLOW

WHITE

2 BLUE/GREEN.

J3 S.
BLUE,
) S
o, 03/ | BLUE
205

HAND KEY2

MIC. PRE-AMP  MC

-

§1.2 is shown with microlelephone in Hook
Recommended cable length max. 20 melers
If there is "Hum"or noise problems with the

modulotion, the ground wires white and yellow
in P3 mus/ be separated. Yellow wire on Pin 2,



SPECIAL INSTALLATION WITH 3 MICROTELEPHONES
H2088 FOR SCRAMBLER CRY2001
H2089 FOR VHF2047 AND SSB T2031

MICROTELEPHONE ONE WITH PREFERENCE
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CRYZool

POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
MAIN CHASSIS CRYzOQ1 MODULE 6 ESPERA CRYPTO gazan
CABLE 1 CABLE 182 CRvyzOoM1 ESPERA 500209 CABLE 1 CRyzoQ1 500209
CABLE 2 CABLE 1&2 CRvy2001 ESPERA 500209 CABLE 1 CRY2001 500209
CABLE 3 CABLE 3 CRYZzOO1 ESPERA 500211 CABLE 3 CRyz2001 500211
CABLE 4 CABLE 4&5 CRyz001 ESPERA 500210 CABLE 48&5 CRY2001 500210
CABLE 5 CABLE 485 CRY2001 ESPERA 500210 CABLE 48&5 CRyz2001 500210
CABLE 6 CABLE 6 CRYz20mM1 ESPERA 500257 CABLE 6 CRY2001 500257
CABLE 7 CABLE 7/CRYZO01-8/RT2047 ESPERA CABLE 7/CRYZ001-8/RT2047 500110
=1 F & T UNIT MODULE 1 ESPERA PRINT NR 5-0-23833A 400102
-2 PROCESSOR UNIT MODULE 2 ESPERA PRINT NR.5-0-23834C 6un103
-3 KEYBOARD UNIT MODULE 3 ESPERA PRINT NR 5-0-24010A 600104
-5 POWER SUPPLY MODULE 5 ESPERA PRINT NR.5-0-24100C 600106
MIC MICROTELEPHONE FOR CRY2001 ESPERA 700118 MICROTELEPHONE 700118
C1-6 CAPACITOR MKT 0.68uF 10% 100V SIEMENS B32510-D1684-K 11.391
C2-6 CAPACITOR MKT 0.68uF 10% 100V SIEMENS B32510-D1684~K 11.391
J6-1 RECEPTACLE (FEMALE) 5 POLE AMP 0-826371-5 78.125
J1-2 RECEPTACLE (FEMALE) 9 POLE AMP 0-826371-9 78.129
J2-2 RECEPTACLE (FEMALE) 9 POLE AMP 0-826371-9 78.129
J5-2 RECEPTACLE (FEMALE) 2 POLE AMP 0-826371-2 78.122
J1-3 RECEPTACLE (FEMALE) 9 POLE AMP 0-826371-9 78.129
J2-3 MEMBRANESWITCH 5+6 11 POLE CONNECTOR MELSEN 0-3-24077D 44.500
BUK.TG.0-7-24395
J3-3 RECEPTACLE (FEMALE) 2 POLE AMP 0-826371-2 78.122
Ji-5 RECEPTACLE (FEMALE) 9 POLE AMP 0-826371-9 78.129
Je-5 RECEPTACLE (FEMALE) 5 POLE AMP 0-826371-5 78.125
J1-6 PLUG (FEMALE)D D-CONNECTOR 9 POLE SOURIAU DE9S-K78 T8.157
J2-6 PLUG (FEMALE) D-CONNECTOR 9 POLE SOURIAU DE9S-K78 78.757
J4-6 SUPPLY JACK (FEMALE) MEK 60 BZ HIRSCHMANN 973025-100 78.309
6 pole Female for Cable
LS1-6 LOUDSPEAKER 8 OHM VIFA S6 FB 8 OHM M/PAK. 46.040
P4-1 DIP SOCKET 16POLE *_AMP 641600-~3 78.078
P5-1 DIP SOCKET 16POLE * AMP 641600-3 78.078
P3-2 DIP SOCKET 16POLE * AMP 641600-3 78.078
P4-2 DIP SOCKET 16POLE * AMP 641600-3 78.078
P3-6 PLUG (MALE) D-CONNECTOR ¢ POLE SOURIAU DEU9P-FO 78.735
P4-6 SUPPLY PLUG (MALE) MESEI 60F HIRSCHMANN 973021-100 78.311
6 pole Male for Chassis
T9-5 TRANSISTOR RFP 12N10 *RCA RFP 12N10 29.410
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
F & T UNIT MODULE 1 ESPERA PRINT NR 5-0-23833A 600102
C1-1 CAPACITOR CERAMIC 10nF -20/+80% 50V 193y 37 B p
Ce~1 CAPACITOR CERAMIC 10nE -20/+80% 50V kEﬁ ng?ﬁégvgiajé 1§'1?H
Ci-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSJIYF103Z 15.170
Cé4-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C5-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ215E104ZAA 15.250
C7-1 CAPICITOR POLYSTYRENE 2.2nF 1% 63V PHILIPS 2222 424 42202 10,209
co-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR21SE104ZAA 15.250
C10-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C11-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSJYF103Z 15.170
c12-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HET0SJYF103Z 15.170
C13-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSIYF1032 15.170
C14-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSJYF103Z 15.170
C15-1 CAPACITOR CERAMIC 10nF ~-20/+80% 50V KCK HETOSIYF103Z 15.170
C16-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSJYF103Z 15.170
C17-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIQOAAR10F 14.512
C18-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIODAA210F 14.512
C19-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSJYF103Z 15.170
c2o-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HE70SJYF103Z 15.170
Cz21-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V *x ERO EKIOOAAZTOF 14.512
ca2z2-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIODAAZ210F 14.512
ce3-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETQSIYFI03Z 15,170
Ce4-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOSJYF103Z 15.170
ca25-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
C26-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
Ca7-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HESOSJCH3303 15.084
C28-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
c29-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C30-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HES0SJCH3300 15.084
C31-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2220 424 46802 10,221
C32-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
C33-1 CAPACITOR MKT 4TnF 10X 250V *ERO MKT1822 11.101
C34-1 CAPACITOR ELECTROLYTIC 3.3uF 20% 50V ERO EKIOOAA133H 14.508
C35-1 CAPACITOR CERAMIC 150pF 5% NPO 50V KCK HE9OSJICH1510 15.147
C36~1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HES50SJCH330J 15.084
C37-1 CAPACITOR ELECTROLYTIC 22uF 20% 25V * ERO EKIOOAAZZ2E 14.514
£38-1 CAPACITOR CERAMIC 33pF 5% NPQ 100V KCK HESNSICH330] 15 0184
Ca3-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ1SE104ZAA 15.250
C44-1 CAPACITOR ELECTROLYTIC 47uF 20% 25V * ERO EKIOOBB24TE 14.524
C45-1 CAPACITOR ELECTROLYTIC 1uF 20% 50V x ERO EKIOOAATTOH 14.506
Ca6-1 CAPACITOR CERAMIC 1nF 20% 500V *KCK HM60SJYD102M 15.160
Ca7-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIQOAAR10OF 14.512




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
Ca8-1 CAPACITOR CERAMIC 1nF 10X 500V PHILIPS 2222 655 03102 16.148
C49-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIOOAAR210F 14.512
C50-1 CAPACITOR MKT 220nF 10% 63V *ERO MKT182¢ 11.045
C51-1 CAPACITOR MKT 220nF 10% 63V *ERO MKT1822 11.045
C52-1 CAPACITOR POLYSTYRENE 10nF 1% 62V PHILIPS 2222 424 41003 10.226
C53-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
C54-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10,226
C55-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
C56-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AUX SRZ15E104ZAA 15.250
C57-1 CAPICITOR POLYSTYRENE 2.2nF 1% 63V PHILIPS 2222 424 42202 10.209
C58-1 CAPACITOR POLYSTYRENE 100nF 1% 63V PHILIPS 2222 444 41004 10,200
C59-1 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HE7OSJYF103Z 15.170
cén-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ15E104ZAA 15.250
£e1-1 CAPACITOR MKT 220nF 10% 63V *ERO MKT1822 11.045
Céz-1 CAPACITOR POLYSTERENE 2enF 1% 63V PHILIPS 2222 424 42203 10.234
Cé63-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
Cé4-1 CAPACITOR MKT 4TnF 10% 250V *ERO MKT1822 11.101
Cé65-1 CAPACITOR POLYESTER 0.1uF 10X 100V *ERO MKT1822 11.073
C66-1 CAPACITOR MKT 10nF 102 400V * ERO MKT1822-2310/405 12.21¢2
C67-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIODAA210F 14.512
C68-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
£692-1 CAPACITOR POLYSTYRENE inF 1% 250V PHILIPS 2222 426 41002 10.350
CTo-1 CAPACITOR ELECTROLYTIC 22uF 20% 25V * EROC EKIOOAAZ22E 14.514
C71-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
C7e-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C73-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HES50SJCH3303d 15.084
CT4-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C75-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
Cié6-1 CAPACITOR CERAMIC 22pF S5Z NPO 100V KCK HESCOQSICHAZND 15,084
C77-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C78-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
C79-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
caa-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C81-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HE50SJCH3303] 15.084
Cg2-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10221
£83-1 CAPACITOR POLYS (YRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C84-1 CAPACITOR CERAMIC 33eF 5% NPO 100V KCK HESOSICH2303 15.084
C85-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C86-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 222¢ 424 41003 10.226
C87-1 CAPACITOR ELECTROLYTIC 10uF 25V RUBYCON 25TWLL10M LOW LEAKAGE 14.661
Cgs-1 CAPACITOR POLYSTYRENE 100nF 1% 63V PHILIPS 2222 444 41004 10,200
C89-1 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
Co0-1 CAPACITOR POLYSTERENE 4.7nF 1% 63V PHILIPS 2222 424 44702 10.217
C21-1 CAPACITOR POLYSTYRENE 820pF 1% 250V PHILIPS 2222 426 48201 10.348
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
coz-1 CAPACITOR ELECTROLYTIC 22uF 20% 25V * ERO EKIOOAAZ22E 14.514
C93-1 CAPACITOR ELECTROLYTIC 10uF 25V RUBYCON 25TWL10M LOW LEAKAGE 14.661
C94-1 CAPACITOR POLYSTERENE 150pF 1% 630V PHILIPS 2222 427 41501 10.405
C925-1 CAPACITOR POLYSTERENE 150pF 1% 630V PHILIPS 2222 427 415 10.405
Co6-1 CAPACITOR POLYSTERENE 2enF 1% 63V PHILIPS 2222 424 42203 10.234
Co7-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
£98-1 CAPACITOR POLYSTERENE S560pF 1% 250V PHILIPS 222e 426 45601 10.344
C99-1 CAPACITOR POLYSTERENE 5.1nF 1% 63V PHILIPS 2222 424 45102 10.218
c1o0-1 CAPACITOR POLYSTYRENE 1.5n0F 1% 160V PHILIPS 2222 425 41502 10.280
c1o1-1 CAPACITOR POLYSTERENE 120pF 12 630V PHILIPS 2222 427 41201 10.403
ciaz-1 CAPACITOR CERAMIC 1nF 20% 500V *KCK HM6USIYD102M 15.160
C103-1 CAPACITOR MKT 220nF 10% 63V *ERO MKT1822 11.045
C104-1 CAPACITOR MKT 22nF 10% 400V *ERO MKT1822 11.130
C105-1 CAPACITOR POLYSTERENE $80pF 1% 250V PHILIPS 2222 426 46801 10.346
C106-1 CAPACITOR POLYSTYRENE 5.6nF 1% 63V PHILIPS 222¢ 424 45602 10.219
C107-1 CAPACITOR POLYSTERENE 30nF 1% 63V PHILIPS 2222 424 43003 10.237
C108-1 CAPACITOR POLYSTYRENE 100pF 1% 630V PHILIPS 2222 427 41001 10.400
C109-1 CAPACITOR POLYSTYRENE 100rF 1% 630V PHILIPS 2222 427 41001 10.400
Ci10-1 CAPACITOR POLYSTERENE 22nF 1% 63V PHILIPS 2222 424 42203 10.234
C111-1 CAPACITOR POLYSTERENE 12nF 1% 63V PHILIPS 2222 424 41203 10.228
C112-1 CAPACITOR POLYESTER 0.33uF 5% 63V ERO MKT1822 11121
C113-1 CAPACITOR ELECTROLYTIC 22uF 20% 25V * ERO EKIOOAA222E 14.514
C114-1 CAPACITOR POLYSTYRENE 6.8nF 12 63V PHILIPS 2222 424 46802 10,221
C115-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 S1o.221
C116-1 CAPACITOR POLYSTERENE 12nF 1% 63V PHILIPS 2222 424 41203 10.228
C117-1 CAPACITOR POLYSTERENE 12nF 1% 63V PHILIPS 2222 424 41203 10.228
C118-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HES0SJCH3300 15.084
C119-1 CAPACITOR POLYSTERENE 12nF 1% 63V PHILIPS 2222 424 41203 10.228
c1ao-1 CAPACITOR POLYSTERENE 12nF 12 63V PHILIPS 2222 424 41203 10.228
C121-1 CAPACITOR POLYSTERENE 1enF 1% 63V PHILIPS 2222 424 41203 10.228
C1a2-1 CAPACITOR CERAMIC 33eF 5% NPO 100V KCK HES0USICH3300 15.084
C123-1 CAPACITOR POLYSTERENE 12nF 1% 63V PHILIPS 2222 424 41203 10.228
C124-1 CAPACITOR POLYESTER O.1uF 10X 100V *ERO MKT1822 11.073
C125-1 CAPACITOR. ELECTROLYTIC 10uF 20% 35V * ERO EKINDOAA210F 14.512
C126-1 CAPACITOR CERAMIC 220nF 20% 63V AUX SRAOSC224MAA 15.255
L£127-1 CAPACITOR CERAMIC 220nF 20% 63V AVX SR305C224MAA 15.255
C128-1 CAPACITOR ELECTROLYTIC 4TuF 35V * ERO EKIOOCC247F 14.525
C129-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 1m.221
C130-1 CAPACITOR POLYSTERENE 680pF 1% 250V PHILIPS 2222 426 46801 10,346
C131-1 CAPACITOR POLYSTERENE 27nF 1% 63V PHILIPS 2222 424 42703 10.236
C132-1 CAPACITOR POLYSTYRENE 6.8nF 12 63V PHILIPS 2222 424 46802 10,221
C133-1 CAPACITOR POLYSTERENE 5.1nF 1% 63V PHILIPS 2222 424 45102 10.218
C134-1 CAPACITOR POLYSTERENE 3.9nF 1% 63V PHILIPS 2222 424 43902 10.215
C135-1 CAPACITOR POLYSTERENE 4.7TnF 1% 63V PHILIPS 2222 424 44702 10,217
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER

C136-1 CAPACITOR POLYSTYRENE 1.5nF 1% 160V PHILIPS 2222 425 41502 10.280
C137-1 CAPACITOR POLYSTYRENE 6.8nF 1% 63V PHILIPS 2222 424 46802 10.221
C138-1 CAPACITOR MKT 10nF 10% 400V * ERO MKT1822-310/405 12.21¢
C139-1 CAPACITOR POLYSTYRENE 270eF 12 630V PHILIPS 2222 427 42701 10.411
C140-1 CAPICITOR POLYSTYRENE 2.2nF 1% 63V PHILIPS ceee 424 42202 Coorn.zog
C141-1 CAPACITOR POLYSTYRENE 270pF 1% 630V PHILIPS 2222 427 42701 10,411
C142-1 CAPACITOR POLYSTYRENE &.2nF 1% 63V PHILIPS 2222 424 48202 10.224
C143-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
Cl44-1 CAPACITOR CERAMIC inF 20X 500V *KCK HM6USIYD102M 15.160
C145-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C146-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V + ERO EKIOOAAZT1OF 14.512
C147-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AUX SR215E104ZAA 15.250
C148-1 CAPACITOR CERAMIC 1nF 20% 500V *KCK HM60SIYD102M 15.160
C149-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C150-1 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKI00AAZ10F 14.512
C151-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVUX SR215E104ZAA 15.250
C152-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVUX SRZ15E104ZAA 15.250
C153-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C154-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ15E104ZAA 15.250
C155-1 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C156-1 CAPACITOR CERAMIC 33pF 5X NPO 100V KCK HESQSJCH3300 15.084
C157-1 CAPACITOR ELECTROLYTIC 10uF 25V RUBYCON 25TWL10M LOW LEAKAGE 14.661
C158-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C159-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
Cle0-1 CAPACITOR POLYESTER Z2enF 10X 100V ERO MKT 1817 11.175
C161-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C162-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C163-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C164-1 CAPACITOR POLYESTER 2enF 10% 100V ERO MKT 1817 11.175
C165-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C166-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C167-1 CAPACITOR POLYESTER 22nF 10% 100V ERO MKT 1817 11.175
C168-1 CAPACITOR POLYESTER O.1uF 102 63V ERO MKT1817 11.136
C169-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HE50SJCH330J 15.084
C170-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HESOSJICH3302 15.084
C171-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HES50SJCH3303J 15.084
C172-1 CAPACITOR CERAMIC 32pF 5% NPO 100V KCK HESOSJICH3300 15.084
C173-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HE50SJCH3303 15.084
C174-1 CAPACITOR CERAMIC 33pF 5% NPO 100V KCK HESOSICHA A0 15,084
C175-1 CAPACTITOR CERAMIC 33eF 5% NPO 100V KCK HESOSJCH330J 15.084
D1-1 DIODE 1N4148 * ITT 1N4148 25,131
D2-1 DIODE 1N4148 x ITT 1N4148 25.131
D3-1 DIODE 1N4148 * ITT 1N4148 25,1231
D4-1 DIODE 1N4148 * ITT 1N4148 25.131
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
D5-1 DIODE 1N4148 * ITT 1IN4148 25.131
D6-1 DIODE 1N4148 * ITT 1N4148 25.131
D7-1 DIODE 1N4148 * ITT 1N4148 25.131
D8-1 DIODE 1N4148 * ITT 1N4148 25.131
D9-1 DIODE 1N4148 * ITT 1N4148 25,131
D10-1 DIODE 1N4148 * ITT 1N4148 25.131
Di1-1 DIODE 1N4148 * ITT 1N4148 25.131
D12-1 DIODE 1N4148 *x ITT 1N4148 25.131
D13-1 DIODE ZENER 12V x MOTOROLA BZX79C12 26.554
IC1-1 INTEGRATED CIRCUIT MC14053BCP MOTOROLA MC14053BCP 33.201
1C2-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
1C3-1 INTEGRATED CIRCUIT MC14053BCP MOTOROLA MC14053BCP 33.201
IC4-1 OPTO-COUPLER CNY17-2 *SIEMENS Q62703-NOOO1T-5002 32.530
IC5-1 OPTO-COUPLER CNY17-2 *STEMENS Q62703-NO001~-5002 32.530
I1C6-1 INTEGRATED CIRCUIT MC14053BCP MOTOROLA MC14053BCP 33,201
IC7-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
1C8-1 INTEGRATED CIRCUIT TLO7O TEXAS TLOTO 31.708
1C9-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
1C10-1 INTEGRATED CIRCUIT XR2211 EXAR XR2211 31.496
IC11-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
1C12-1 INTEGRATED CIRCUIT LF347TN * NATIONAL LF347N 31.530
1C13-1 INTEGRATED CIRCUIT LF347N X NATIONAL LF347N 31.530
ICT4-1 INTEGRATED CIRCUIT LF247N * NATIONAL LF347N 31.530
IC15-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
IC16-1 INTEGRATED CIRCUIT MC1496P * MOTOROLA MC1496F .22
IC17-1 INTEGRATED CIRCUIT MC1496P * MOTOROLA MC1496P 31.221
1C18-1 INTEGRATED CIRCUIT MC1496P * MOTOROLA MC1496F 3221
1C19-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
1Cz0-1 INTEGRATED CIRCUIT T4LST4N * TEXAS T4LST4N 33,727
1C21-1 INTEGRATED CIRCUIT T4LST4N * TEXAS T4LST4N 33.727
1C22-1 INTEGRATED CIRCUIT MC1496P * MOTOROLA MC1496F 31.221
I1C23-1 INTEGRATED CIRCUIT MC14053BCP MOTOROLA MC14053BCP 33.201
1C24-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
IC25-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF347N 31.530
1C26-1 INTEGRATED CIRCUIT LF347N * NATIONAL LF247N 31.530
1C27-1 INTEGRATED CIRCUIT TLOT2CP TEXAS TLO72CP 31.710
1C28-1 INTEGRATED CIRCUIT TDA2108 xPHILIPS ThA2108 31.485
1C29-1 INTEGRATED CIRCUIT MMHO26CP1 * MOTOROLA MMHO26CP1 33.499
1C30-1 INTEGRATED CIRCUIT T4LST4N * TEXAS T4LST4N 33,727
I1C31-1 VOLTAGE REGULATOR RM4194 * RAYTHEON RC4194 31.570
J3-1 PLUG (FEMALE) 9 POLE D-CONNECTOR f.PCB AMP 0-164800-1 78.146
J4-1 DIP SOCKET 16POLE *x AMP 641600-3 78.078
J5-1 DIP SOCKET 16POLE * AMP 6416003 78.078

L1-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
L2-1 CHOKE 68uH 10% * AIRCO 1226-5K 20.164
L3-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L4-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L5-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L6-1 CHOKE 68uH 10% * AIRCO 1326-5K 20164
L7-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L8-1 CHOKE 68uH 10% ¥ AIRCO 1226-5K 20,164
L9-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L1o-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L11-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L12-1 CHOKE &BuH 10% * AIRCO 1326-5K 20.164
L13-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L14-1 CHOKE bBuH 10% x AIRCO 12326-5K 20.164
L15-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L16-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
L17-1 CHOKE 68uH 10% * AIRCO 1326~5K 20.164
L1&8-1 CHOKE &BuH 10% * AIRCO 1326-5K c0.164
L19-1 CHOKE 68uH 10% * AIRCO 1326-5K 20.164
Led-1 COIL TL4O2 S.P.RADIO 6-0-24109 400403
L21-1 CoIL TL4OG S.P.RADIO 6-0-24110 400404
L2e-1 CoIL TL4O4G S.P.RADIO 6-0-24110 400404
L23-1 CorL TL40D5 S.P.RADIO 6-0-24111 400405
P1-1 PLUG (MALE) 9 POLE D-CONNECTOR f.PCB AMP U-164492-1 78.145
P2-1 PLUG (MALE) 9 POLE D-CONNECTOR f.PCB AMP 0-164492-1 78.145
Pé6-1 PLUG (MALE) 5 POLE AMP 0-826375-5 78.105
R1-1 RESISTOR 10 KOHM 5% 0.334 PHILIPS 2322 181 13103 01.225
R2-1 RESISTOR B2 KOHM 5% 0.33W PHILIPS 2322 181 13823 01.247
R3-1 RESISTOR 27 KOHM 5% 0.33W PHILIPS 2322 181 13273 01.235
R4-1 RESISTOR 100 KOHM 5% 0.33W PHILIPS 2222 181 13104 01.250
R5>-1 RESTSTOR 8.2 KOHM 5% 0.33W PHILIPS 2322 181 13822 01.222
Ré6-1 RESISTOR 4.7 KOHM 5% 0.33W PHILIPS 2322 181 13472 01.216
R7-1 RESISTOR 4.7 KOHM 5% 0.33u PHILIPS 2322 181 13472 01.216
R&-1 RESISTOR 680 OHM 5% 0.334 PHILIPS 2322 181 13681 a1.195
R?-1 RESISTOR 8.2 KOHM 5% 0.33u PHILIPS 2322 181 13822 01.222
R10-1 RESISTOR 4.7 KOHM 5% 0.33u PHILIPS 2322 181 13472 01.216
R11-1 RESISTOR 680 OHM 5% 0.33W PHILIPS 2322 181 13681 01.195
R12-1 RESISTOR 4.7 KOHM 5% 0.33u PHILIPS 2322 181 13472 01.¢16
R13-1 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R14-1 RESISTOR 100 OHM 5% 0.33u PHILIPS 2322 181 123101 01.175
R15-1 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 13101 01.175
R16-1 RESISTOR 100 OHM 5% 0.334 . PHILIPS 2322 181 13101 01,175
R17-1 RESISTOR 1.5 KOHM 5% 0.33U PHILIPS 2322 181 13152 01.204
R18-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 a1.200
R19-1 RESISTOR 47 KOHM 5% 0.33W PHILIPS 2322 181 13473 N1.241
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R20-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 1. 200
R21-1 RESISTOR 1 KOHM 5% 0.334 PHILIPS 2322 181 13102 01.200
R22-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 232¢ 181 13102 01,200
R23-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01.200
R24-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 a1.200
R25-1 RESISTOR 1 KOHM 5% 0.33u PHILIPS 2322 181 13102 01.200
R26-1 RESISTOR 1 _MOHM 5% 0.33W PHILIPS 2322 181 123105 01.275
R27-1 RESISTOR 1 MOHM 5% 0.33W PHILIPS 2322 181 13105 01.275
R28-1 RESISTOR 10 KOHM 5% 0.33y PHILIPS 2322 181 13103 01.225
R29-1 RESISTOR 47 KOHM 5% 0.33W PHILIPS 2322 181 13473 01.241
R30-1 RESISTOR 1 MOHM 5% 0.33W PHILIPS 2322 181 13105 01.275
R31-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R32-1 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 13101 01.175
R33-1 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 13101 01.175
R34-1 RESISTOR 1.5 KOHM 5% 0.33V PHILIPS 2322 181 13152 01.204
R35-1 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 13101 01.175
R36-1 RESISTOR 110 KOHM 5% 0.33y PHILIPS 2322 181 13114 01.251
R37-1 RESISTOR 7.68 KOHM 1% 0.4W PHILIPS 2322 151 57682 03.421
R38-1 RESISTOR 1.91 KOHM 1% 0.4V PHILIPS 2222 151 51912 03.408
R39-1 RESISTOR 14 KOHM 1% 0.4U PHILIPS 2322 151 51403 03.432
R&40-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R41-1 RESISTOR 10 KOHM 5% 0.33uW PHILIPS 2322 181 13103 01.225
R42-1 RESTSTOR 10 KOHM 12 0.4W PHILIPS 2322 151 51003 a3.427
R43-1 RESISTOR 8.87 KOHM 1% D.4U PHILIPS 2322 151 58872 03.420
R44-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 a1.225
R45-1 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R46-1 RESISTOR 5.9 KOHM 1% 0.4W PHILIPS 2322 151 55902 03.410
R47-1 RESISTOR 5.36 KOHM 1% D.4U PHILIPS 2322 151 55362 03.418
R48-1 RESISTOR 240 KOHM 5% 0.33W PHILIPS 2322 181 13244 01.259
R49-1 RESISTOR 240 KOHM 5% 0.33U PHILIPS 2322 181 13244 01.25%
R50-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 a1.200
R51-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R52-1 RESISTOR 10 OHM 5% 0.33uy PHILIPS 2322 181 13109 a1.150
R53-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R54-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R55-1 RESISTOR 10 _KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R56-1 RESISTOR 10 KOHM 5% 0.33y PHILIPS 2322 181 13103 01.225
R57-1 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R58-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 a1.2a5
R59-1 RESISTOR 3.3 KOHM 5% 0.33Y PHILIPS 2322 181 13332 01.212
R&0O-1 RESISTOR 3.3 KOHM 5% 0.33W PHILIPS 2322 181 13332 a1.212
R61-1 RESISTOR 56 OHM 5% 0.33W PHILIPS 2322 181 13569 01.168
Ré2-1 RESISTOR 27 KOHM 5% 0.33W PHILIPS 2322 181 13273 01.235
R63-1 RESISTOR 22 KOHM 5% 0.33W PHILIPS 2322 181 13223 01.233
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Ré4-1 RESISTOR 82 KOHM 5% 0.33y PHILIPS 2322 181 13823 01.247
R65-1 RESISTOR 68 KOHM 5% 0.33u PHILIPS 2322 181 13683 01.245
R&6-1 RESISTOR 540 OHM 5% 0.334 PHILIPS 2322 181 13561 01.193%
R6T-1 RESISTOR 33 KOHM 5% 0.33U PHILIPS 2322 181 13333 01.237
R68-1 POTENTIOMETER TRIMMING 47 KOHM 10% 0.54 PHILIPS 2322 482 22473 07.678
R69-1 RESISTOR 48 KOHM 5% 0.33U PHILIPS 2322 181 13683 01.245
R70-1 RESISTOR 7.2 KOAM 5% U. 330 PHILIPS 2322 181 13222 1. 208
R71-1 RESISTOR 68 KOHM 5% .0.33U PHILIPS 2322 181 13683 01.245
R72-1 RESISTOR 33 KOHM 5% 0.33 PHILIPS 2322 181 13333 01.237
R73~1 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R74-1 RESISTOR 47 KOHM 5% 0.33y PHILIPS 2322 181 13473 01,241
R75-1 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 01.200
R76-1 RESISTOR 27 KOHM 5% 0.33U PHILIPS 2322 181 13273 01.235
R77-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R78-1 RESISTOR 180 KOHM 5% U.330 PHILIPS 2322 181 13184 01.256
R79-1 RESISTOR 22 KOHM 5% 0.33U PHILIPS 2322 181 13223 01.233
REO-1 RESISTOR 22 KOHM 5% 0.33U PHILIPS 2322 181 13223 01.233%
R81-1 RESISTOR 2.7 KOHM 5% 0.33U PHILIPS 2322 181 13272 01.210
R&2-1 RESISTOR 9.1 KOHM 5% 0.33y PHILIPS 2322 181 13912 01.224
R83-1 RESISTOR 180 KOHM 5% 0.33U PHILIPS 2322 181 13184 01.256
R&4-1 RESISTOR 22 KOHM 5% U.334 PHILIPS 2322 181 13225 01.23%
R85-1 RESISTOR 34 KOHM 1% 0.4U PHILIPS 2322 151 53403 03.437
RE6-1 RESISTOR 100 OHM 5% 0.33U PHILIPS 2322 181 13101 01.175
RET7-1 RESISTOR 100 KOHM 5% 0.33u PHILIPS 2322 181 13104 01.250
RES-1 RESISTOR 100 KOHM 5% 0.33U PHILIPS 2322 181 13104 01.250
R89-1 RESISTOR 3.3 KOHM 5% 0.33U PHILIPS 2322 181 13332 01.212
R90-1 RESISTOR 5.6 KOHM 5% 0.33U PHILIPS 2322 181 13562 01.218
R91-1 RESISTOR 4.7 KOHM 5% 0.33W PHILIPS 2322 181 13472 01.216
R92-1 POTENTIOMETER TRIMMING 1 KOHM 10% 0,5V * PHILIPS 2322 482 22102 07.660
R93-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R94-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R95-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R26-1 RESISTOR 22 KOHM 5% 0,33 PHILIPS 2322 181 13223 01,237
RIT-1 RESISTOR 470 KOHM 5% 0.33W PHILIPS 2322 181 13474 01.266
R98-1 RESISTOR 4.7 KOHM 5% 0.33U PHILIPS 2322 181 13472 01.216
R99-1 RESISTOR 1 MOHM 5% 0.33U PHILIPS 2322 181 13105 01.275
R100-1 RESISTOR 29.4 KOHM 1% 0.4V PHILIPS 2322 151 52943 . 03.464
R101-1 POTENTIOMETER TRIMMNING 2.2 KOHM 10% 0.5U PHILIPS 2322 482 22222 07.665
R102-1 RESISTOR 200 _KOHM 5% 0.33W PHILIPS 2322 181 13204 01.257
R103-1 RESISTOR 39 KOHM 5% 0.33U PHILIPS 2322 181 13393 01.239
R104-1 RESISTOR 100 KOHM 5% 0.33U PHILIPS 2322 181 13104 01.250
R105-1 RESISTOR 100 KOHM 5% 0.33U PHILIPS 2322 181 13104 01.250
R106-1 RESISTOR 33 KOHM 5% 0.33U PHILIPS 2322 181 13333 01,237
R107-1 RESISTOR 33 KOHM 5% 0.33U PHILIPS 2322 181 13333 01.237
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R108-1 RESISTOR 12 KOHM 5% 0.33U PHILIPS 2322 181 13123 01.227
R109-1 RESISTOR 100 KOHM 5% 0.33U PHILIPS 2322 181 13104 01.250
R110-1 RESISTOR 390 OHM 5% 0.33 PHILIPS 2322 181 13391 a1.189
R111-1 RESISTOR 110 KOHM 5% 0.33U PHILIPS 2322 181 13114 01.251
R112-1 RESISTOR 7.68 KOHM 1% 0.4U PHILIPS 2322 151 57682 0%.421
R113-1 RESISTOR 1.91 KOHM 1% 0.4U PHILIPS 2322 151 51912 03,408
R114-1 RESISTOR 14 KOHM 1% 0.4U PHILIPS 2322 151 51403 0. 432
R115-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R116-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R117-1 RESISTOR 10 KOHM 1% 0.4U PHILIPS 2322 151 51003 03.427
R118-1 RESISTOR 8.87 KOHM 1% 0.4W PHILIPS 2322 151 58872 0%.420
R119-1 RESISTOR 5.36 KOHM 1% 0.4U PHILIPS 2322 151 55362 03.418
R120-1 RESISTOR 120 KOHM 5% 0.334 PHILIPS 2322 181 13124 1 .252
R121-1 RESISTOR 5.9 KOHM 1% 0.4W PHILIPS 2322 151 55902 03.410
R122-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R123-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R124-1 RESISTOR 110 KOHM 5% 0.334 PHILIPS 2322 181 13114 01,251
R125-1 RESISTOR 7.68 KOHM 1% 0.4 PHILIPS 2322 151 57482 D3.421
R126-1 RESISTOR 1.91 KOHM 1% 0.4U PHILIPS 2322 151 51912 0%.408
R127-1 RESISTOR 14 KOHM 1% 0.4U PHILIPS 2322 151 51403 03.432
R128-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R129-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R130-1 RESISTOR 10 KOHW 1% 0.4V PHILIPS 2322 151 51003 03.427
R131-1 RESISTOR 8.87 KOHM 1% 0.4U PHILIPS 2322 151 58872 03.420
R132-1 RESISTOR 5.9 KOHM 1% 0.4U PHILIPS 2322 151 55902 03.410
R133-1 RESISTOR 5.36 KOHM 1% D.4U PHILIPS 2322 151 55362 03.418
R134-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R135-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R136-1 RESISTOR 120 KOHM 5% 0.33U PHILIPS 2322 181 13124 01.252
R137-1 RESISTOR 33 KOHM 5% 0.33W PHILIPS 2322 181 13333 01.237
R138-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
RT30=T RESTSTOR T7.%4 KOAW 1% 0.4 PHILIPS 2322 151 51743 03.450
R140-1 RESISTOR 6.49 KOHM 1% 0.4Y PHILIPS 2322 151 56492 03.412
R141-1 RESISTOR 3.92 KOHM 1% 0.4U PHILIPS 2322 151 53922 03.409
R142-1 RESISTOR 24.3 KOHM 1% 0.4V PHILIPS 2322 151 52433 03,451
R143-1 RESISTOR 20 KOHM 1% 0.4U PHILIPS 2322 151 52003 03.452
Ri44-1 RESISTOR 10 _KOHM 1% 0.4U PHILIPS 2322 151 51003 03,427
R145-1 RESISTOR 20 KOHM 1% 0.4U PHILIPS 2322 151 52003 03.452
R146-1 RESISTOR 24.3 KOHM 1% 0.4U PHILIPS 2322 151 52433 0%.451
R147-1 RESISTOR 24.3 KOHM 1% 0.44 PHILIPS 2322 151 52433 03.451
R148-1 POTENTIOMETER MULTITURN 20 KOHM BOURNS 3296W-1-20% 07.852
R149-1 RESISTOR 403 OHM 1% 0,44 PHILIPS 2322 151 54021 03.390
R150-1 RESI1STOR 403 OHM 1% 0,4V PHILIPS 2322 151 54021 03,390

R151-1 RESISTOR 6.8 KOHM 5% 0.33W PHILIPS 2322 181 13682 01.220




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER

R152-1 RESISTOR 220 OHM 5% 0.33u PHILIPS 2322 181 132221 a1.183
R153-1 RESISTOR 1.3 KOHM 5% 0.33U PHILIPS 2322 181 13132 01.203
R154-1 RESISTOR 1.3 KOHM 5% 0.33W PHILIPS 2322 181 13132 a1.203
R155-1 POTENTIOMETER TRIMMING 470 OHM 10% 0O.5U ¥ PHILIPS 2322 482 22471 07,651
R156-1 RESISTOR B20 OHM 5% 0.33U PHILIPS 2322 181 13821 a1.197
R157-1 RESISTOR 47 KOHM 5% 0.33W PHILIPS 2322 181 13473 01.241
R158-1 RESISTOR 47 KOHM 5% 0.32W PHILIPS 2322 181 13473 01.241
R159-1 RESISTOR 47 KOHM 5% 0.33W PHILIPS 2322 181 13473 01.241
R160-1 RESISTOR 47 KOHM 5% 0.33W PHILIPS 2322 181 13473 01.241
R161-1 RESISTOR 17.4 KOHM 1% 0.4V PHILIPS 2322 151 51743 03.450
R162-1 RESISTOR 7.15 KOHM 1% 0.4V PHILIPS 2322 151 57152 03,453
R163-1 RESISTOR 3.92 KOHM 1% 0.4U PHILIPS 2322 151 53922 03.409
R164-1 RESISTOR 23.7 KOHM 1% 0.4 PHILIPS 2322 151 52373 03.454
R165-1 RESISTOR 20 KOHM 1% 0.4V PHILIPS 2322 151 52003 03.452
R166-1 RESISTOR 20 KOHM 1% 0.4V PHILIPS 2322 151 52003 03.452
R167-1 RESISTOR 10 KOHM 1% 0.4V PHILIPS 2322 151 51003 03.427
R168-1 RESISTOR 24.3 KOHM 1% 0.4V PHILIPS 2322 151 52433 03.451
R169-1 RESISTOR 24.3 KOHM 1% 0.4V PHILIPS 2388 151 52433 03.451
R170-1 POTENTIOMETER MULTITURN 20 KOHM BOURNS 3296W-1-203 0tv.852
R171-1 RESISTOR 403 OHM 1% 0,44 PHILIPS 2322 151 54021 03.390
R172-1 RESISTOR 6.8 KOHM 5% 0.33u PHILIPS 2322 181 13682 a1.220
R173-1 RESISTOR 403 OHM 1% 0,4U PHILIPS 2322 151 54021 03.390
R174-1 RESISTOR 403 OHM 1% 0,4V PHILIPS 2322 151 54021 03,390
R175-1 RESISTOR 1 _KOHM 5% 0.33u PHILIPS 2322 181 13102 01.200
R176-1 RESTSTOR 403 OHM 1% 0,4V PHILIPS 2322 151 54021 03,390
R177-1 RESISTOR 24.3 KOHM 1% 0.4 PHILIPS 2322 151 52433 03.451
R178-1 RESISTOR 24.3 KOHM 1% 0.4UW PHILIPS 2322 151 52433 03.451
R179-1 POTENTIOMETER TRIMMNING 22 KOHM 10% 0.5 PHILIPS 2322 482 22223 07.675
R180-1 RESISTOR 6.81 KOHM 1% 0.4V PHILIPS 2322 151 56812 03.419
R181-1 RESISTOR 510 OHM 5% 0.33W PHILIPS 2322 181 13511 01.192
R182-1 RESISTOR 3.92 KOHM 1% 0.4V PHILIPS 2322 151 53922 03.409
R183-1 RESISTOR 33 KOHM 5% 0.33W PHILIPS 2322 181 13333 01.237
R184-1 RESISTOR 150 KOHM 5% 0.33W PHILIPS 2322 181 13154 01.254
R185-1 RESISTOR 150 KOHM 5% 0.33U PHILIPS 2322 181 13154 01.254
R186-1 RESISTOR 47 KOHM 5% 0.233W PHILIPS 2322 181 13473 01.241
R187-1 POTENTIOMETER TRIMMING 4.7 KOHM D.75u AB ELECTRONIC HC-10 07.714
R188-1 RESISTOR 6.8 KOHM 5% 0.33W PHILIPS 2322 181 13682 01,220
R189-1 RESISTOR 1 KOHM 5% 0.33u PHILTIPS 2322 181 13102 01.400
R190-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01,200
R191-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01.200
R192-1 RESISTOR 100 OHM 5% 0.33y PHILIPS 2322 181 13101 01.175
R193-1 RESISTOR 100 OHM 5% 0.33u PHILIPS 2322 181 13101 01.175
R194-1 RESISTOR 33 OHM 5% 0.33W PHILIPS 2322 181 13339 01.16¢
R195-1 RESISTOR 30 OHM 5% 0.33u PHILIPS 2322 181 13309 01.161
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R196-1 RESISTOR 47 KOHM 1% 0.4V PHILIPS 2322 151 54703 03.442
R197-1 RESISTOR 47 KOHM 1% 0.4U PHILIPS 2322 151 54703 03.442
R198-1 RESISTOR 47 KOHM 1% 0.4UW PHILIPS 2322 151 54703 0%.442
R199-1 RESISTOR 47 KOHM 1% 0.4U PHILIPS 2322 151 54703 03.442
R200-1 RESISTOR 27 OHM 5% 0.33u PHILIPS 2322 181 13279 01.160
R201-1 RESISTOR 39 OHM 5% 0.33u PHILIPS 2322 181 13399 01.164
Re0i2-1 RESISTOR 24.3 KOHM 1% 0.4V PHILIPS 2322 151 52433 03,451
R203-1 RESISTOR 390 OHM 5% 0.33W PHILIPS 2322 181 13391 01.189
R204-1 RESISTOR 24.3 KOHM 1% 0.4V PHILIPS 2322 151 52433 03.451
R205-1 RESISTOR 390 OHM 5% 0.33W PHILIPS 2322 181 13391 01.189
R206-1 POTENTIOMETER TRIMMNING 22 KOHM 10X 0O.5W PHILIPS 2322 482 22223 O7.675
R207-1 RESISTOR 6.8 KOHM 5% 0.33W PHILIPS 2322 181 13682 01.220
RZ08-1 RESISTOR 220 OHM 5% 0.33y PHILIPS 2322 181 13221 01.183
R209-1 RESISTOR 3.9 KOHM 5% 0.33UW PHILIPS 2322 181 13392 01.214
R210-1 RESISTOR 1 KOHM 5% 0.33V PHILIPS 2322 181 13102 a1.200
R211-1 RESISTOR 27 KOHM 5% 0.33u PHILIPS 2322 181 13273 01.235
Re12-1 RESISTOR 100 KOHM 5% 0.33W PHILIPS 2322 181 13104 g1.250
R213-1 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R214-1 RESISTOR 10 KOHM 5% 0.33y PHILIPS 2322 181 13103 01.225
R215-1 RESISTOR 22 KOHM 5% 0.33UY PHILIPS 2322 181 13223 01.233
R216-1 RESISTOR 330 KOHM 5% 0.33y PHILIPS 2322 181 13334 01.262
R217-1 RESISTOR 22 KOHM 5% 0.33W PHILIPS 2322 181 13223 01.233
R218-1 RESISTOR 19.1 KOHM 1% 0.4V PHILIPS 2322 151 51913 03.455
R219-1 RESISTOR 5.6 KOHM 5% 0.33W PHILIPS 2322 181 13562 01.218
R220-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R221-1 RESISTOR 10 KOHM 5% 0.33y PHILIPS 2322 181 13103 01.225
Re22-1 RESISTOR 30 KOHM 5% 0.33y PHILIPS 2322 181 13303 01.236
R223-1 RESISTOR 12 KOHM 5% 0.33W PHILIPS 2322 181 13123 01.227
Red4-1 RESTSTOR 17.4 KOHM 1% 0.4 PHILIPS 2322 151 517432 03.450
R225-1 RESISTOR 10 KOHM 5% 0.33uW PHILIPS 2322 181 13103 01.225
R226-1 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 at1.225
R227-1 RESISTOR 15.4 KOHM 1% 0.4V PHILIPS 2322 151 51543 03.456
R228-1 RESISTOR 360 KOHM 5% 0.33y PHILIPS 2322 181 13364 01.263
R229-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R230-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R231-1 RESISTOR 10 KOHM 5% 0.33Uy PHILIPS 2322 181 13103 01.225
R&3d-1 RESTSTOR 10 KOHM 5% 0.33UW PHILTPS ¢i2s 18T 13703 01.225
R233-1 RESISTOR 100 KOHM 5% 0.33U PHILIPS 2322 181 13104 01.250
R234-1 RESISTOR 10 KOHM 5% 0,33y FPHILIPS 2322 181 13103 01.225
R235-1 RESISTOR 1.2 KOHM 5% 0.33VY PHILIPS 2322 181 13122 01.202
R236-1 RESISTOR 15 KOHM 5% 0.33W PHILIPS 2322 181 13153 01.229
R237-1 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 01.200
R238-1 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 at.200
R239-1 RESISTOR 100 KOHM 5% 0.33u PHILIPS 2322 181 13104 01.250
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R240-1 RESISTOR 100 KOHM 5% 0.33W PHILIPS 2322 181 13104 01.250
R241-1 POTENTIOMETER TRIMMING 10 KOHM 10% 0.5 PHILIPS 2322 482 22103 07.669
R242-1 RESISTOR 150 KOHM 5% 0.33u PHILIPS 2322 181 13154 01.254
R243-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R244-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R245-1 RESISTOR 56 KOHM 5% 0.33u PHILIPS 2322 181 13563 01.243
Re46-1 RESISTOR 56 KOHM 5% 0.33U PHILIPS 2322 181 13563 G1.243
R247-1 RESISTOR 19.6 KOHM 1% 0.4U PHILIPS 2322 151 51963 03.457
R248-1 RESISTOR 22.1 KOHM 1% 0.4W PHILIPS 2322 151 52213 . 03.433
R249-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
ReSs0-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 a1.2e5
R251-1 RESISTOR 22.1 KOHM 1% 0.4U PHILIPS 2322 151 52213 03.433
R252-1 RESISTOR 330 KCHM 5% 0.33W PHILIPS 2322 181 133324 01.262
R253-1 RESISTOR 27 KOHM 5% 0.33W PHILIPS 2322 181 13273 01.235
R254-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS ¢aze 181 13103 a1.225
R255-1 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R256-1 RESISTOR 27 KOHM 5% 0.33U PHILIPS 2322 181 13273 at1.235
R257-1 RESISTOR 19.6 KOHM 1% 0.4U PHILIPS 2322 151 51963 03.457
R258-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 at1.225
R259-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R260-1 RESISTOR 10 KOHM 5% 0.334 PHILIPS 2322 181 13103 01.225
R261-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
Rz62-1 RESISTOR 71.5 KOHM 1% 0.4U PHILIPS 2322 151 57153 02.446
R263-1 RESISTOR 18 KOHM 5% 0.33W PHILIPS 2322 181 13183 01.231
R264-1 RESISTOR 150 KOHM 5% 0.33u PHILIPS 2322 181 13154 01.254
R265-1 RESISTOR 1 _MOHM 5% 0.33UW PHILIPS 2322 181 13105 01.275
R266-1 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 at.225
R267-1 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 13101 01.175
R268-1 RESISTOR 390 OHM 5% 0.33V PHILIPS 2322 181 13391 01.189
R269-1 RESISTOR 22 KOHM 5% 0.33W PHILIPS 2322 181 13223 01.233
R270-1 RESISTOR A0 KOHM 5% 0.33U PHILIPS 2322 181 13103 at.225
R271-1 RESISTOR 3.3 KOHM 5% 0.33UW PHILIPS 2322 181 13332 01.212
Rz72-1  RESISTOR 220 KOHM 5% 0,33W PHILIPS 2322 181 13224 01.258
R273-1 RESISTOR 1.8 MOHM 5% 0.33U PHILIPS 2322 181 13185 01.281
RA1-1 RESISTOR ARRAY Bx1 KOHM 2% DALE MDP1602 102-6 08.675
RA2-1 RESISTOR ARRAY 8x1 KOHM 2% DALE MDP1603 102-6 08.675
RE1-1 RELAY 12V 1 5K ouc ouUC-S-112D 21.300
RE2-1 RELAY 12V 1 SK ouc ouc~-S-112D 21.300
I1-1 TRANSISTOR BCS547B * ITT BCS4TB 28.067
Te-1 TRANSISTOR BC557B * ITT BC557B 28.0%1
T3-1 TRANSISTOR BC547B x ITT BC547B 2B, 067
T4-1 TRANSISTOR BC547B *x ITT BC547B 28.067
T5-1 TRANSISTOR BC547B * 177 BC547B 28.067
T6-1 TRANSISTOR BF245B PHILIPS BF245B 29.715
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
T7-1 TRANSISTOR BC557B * ITT BCS57B 28.091
TR1-1 TRANSFORMER 6579 SCANELECTRIC EI 19/6,7-6579 22.502
TR2-1 TRANSFORMER 6579 SCANELECTRIC E1 19/6,7-6579 22.50¢e
TR3-1 TRANSFORMER 6579 SCANELECTRIC EI 19/6,7-6579 22.502
TR4-1 TRANSFORMER 6579 SCANELECTRIC E1 19/6,7-6579 22.50¢2




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
PROCESSOR UNIT MODULE 2 ESPERA PRINT NR.5-0-22 600102
c1-2 CAPACITOR TRIMMING Z-18pF PTFE DAU 107.2901.018 17.100
C2-2 CAPACITOR ELECTROLYTIC 0.330F 50V ERO EKIOOAAD33H 14.521
C3-2 CAPACITOR MKT 470nF 10X 623V ERO MKT1822-447/065 11.048
C4-2 CAPACITOR CERAMIC 1nF 10% 500V PHILIPS 2222 655 03102 16.148
C5-¢ CAPACITOR ELECTROLYTIC 10uF 20% 35V x ERO EKIQOAAZTOF 14.512
C6-2 CAPACITOR POLYSTYRENE 10nF 1% 63V PHILIPS 2222 424 41003 10.226
Ci-¢ CAPACITOR MKT 10nF 10% 400V * ERO MKT1822-310/405 12,212
c8-2 CAPACITOR ELECTROLYTIC 1uF 20% 50V * ERO EKIODAA110H 14.506
Co-2 CAPACITOR CERAMIC 470pF 10% 400V FERROPERM 9/0129,9 16.096
c1o-2 CAPACITOR ELECTROLYTIC 220uF 25V *ERO EKMOODD322E 14.647
Cc11-2 CAPACITOR ELECTROLYTIC 4TuF 20% 25V * ERO EKIOOBBZ4TE 14.524
C1a-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
C13-2 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKIOOAAZ10F 14.512
C14-2 CAPACITOR CERAMIC 1nF 20% 500V *KCK HM60SIYD10O2M 15.160
Ci15-2 CAPICITOR POLYSTYRENE 2.2nF 1% 63V PHILIPS 2222 424 4220¢ 10.209
C16-2 CAPACITOR ELECTROLYTIC 47uF 20% 25V * ERO EKIOOBB24TE 14.524
Civ-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ15E104ZAA 15.250
C18-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
c19-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AUX SRZ15E104ZAA 15.250
cao-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
Cz1-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZISE1047AA 15.250
C22-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
Cea-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVUX SRZ15E104ZAA 15.250
C24-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
Ces-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ1SE104ZAA 15.250
C2é6-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
czr-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AUX SR215E104ZAA 15.250
C28-2 CAPACITOR ELECTROLYTIC 22uF 20% 25V * ERO EKIOOAAZ22E 14.514
ce9-2 CAPACITOR ELECTROLYTIC 22uF 20% 25V * ERO EKIOOAAZ22E 14.514
C3n-2 CAPACITOR ELECTROLYTIC 220uF 25V *ERO EKMOODD322E 14.647
Car-2 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ15E104ZAA 15.250
c3z2-2 CAPACITOR CERAMIC 10rF 5% NPO 400V FERROPERM 2/0112.,9 15.565
C33-2 CAPACITOR CERAMIC 8.2pF +-0.5pF NPO 400V FERROPERM Q/0112.,9 15.563
C34-2 CAPACITOR CERAMIC 8.2pF +-0.5pF NPO 400V FERROPERM 2/0112,9 15.563
D1-2 DIODE AAT19 PHILIPS ART1Q 25.250
D2-2 DIODE AAT19 PHILIPS AAT1Y 25.250
D3-2 DIODE 1N4148 * ITT 1N4148 25,121
D4-2 DIODE 1N4148 * ITT 1N4148 25.131
D5-¢ DIODE 1N4148 * ITT 1N4148 25,131
D6-2 DIODE 1N4148 *x ITT 1N4148 25.131
D7-2 DIODE AART192 PHILIPS AAT1Y 25.250
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
D8-2 DIODE 1N4148 * ITT 1N4148 25.131
D9-2 DIODE 1N4148 * ITT 1N4148 25.131
D1o-2 DIODE 1N4148 x ITT 1N4148 25,121
D13-2 DIODE 1N4148 * ITT 1N4148 25.131
D14-2 DIODE 1N4148 * ITT 1N4148 25.121
D15-2 DIODE 1N4148 * ITT 1N4148 25.131
D16-2 DIODE 1N4148 * ITT 1N4148 25.131
D21-2 DIODE ZENER BZX79C3V9 PHILIPS BZXT79C3V9 26.512
De23-2 DIODE ZENER BZXT9C3V3 PHILIPS BZX79C3V3 26.510
IC1-2 INTEGRATED CIRCUIT 8085 AH-2 *STEMENS SAB 8085 A2P 32.565
1C2-2 INTEGRATED CIRCUIT 8155H *INTEL 8155H 32,755
1C3-2 INTEGRATED CIRCUIT T4LS373N *TEXAS SN74LS373N 34.263
1C4-2 INTEGRATED CIRCUIT T4LS138 TEXAS T4L5138 33.919
IC5-2 INTEGRATED CIRCUIT T4LS32N TEXAS T4LS32N 33.599
IC6-2 INTEGRATED CIRCUIT EPROM 16K X 8-300nS ESPERA 16K x 8 Too212
IC7-2 INTEGRATED CIRCUIT EPROM 8K x 8-300nS ESPERA 8K x 8 700213
1C8-2 INTEGRATED CIRCUIT MBB416 *FUIITOU MBE&16--25H 32,765
1C9-2 INTEGRATED CIRCUIT SPEACH PROCESSOR N.E.C. uPD7T52 31521
1C10-2 INTEGRATED CIRCUIT PROM 32 x 8 ESPERA 32 BYTE Too214
IC11-2 INTEGRATED CIRCUIT 8253-5 *INTEL 8253-5 32.756
IC12-2 INTEGRATED CIRCUIT QUAD VOLTAGE COMPERATOR * NATIONAL LM239N 31.075
1C13-2 INTEGRATED CIRCUIT T4LOT4N * TEXAS 14| ST4N 33,727
1IC14-2 INTEGRATED CIRCUIT T406N TEXAS T4O6N 33.521
IC15-2 INTEGRATED CIRCUIT T406N TEXAS T406N 33.521
1C16-2 INTEGRATED CIRCUIT T406N TEXAS T4O6N 33.521
Ic17-2 INTEGRATED CIRCUIT TLOT2CP TEXAS TLO72CP 31.710
IC18-2 POWER AUDIO AMPLIFIER TDA1O13A PHILIPS TDA1013A 31.455
BATCH 4172 ELLER DEROVER
ICT9-2 VOLTAGE REGULATOR LM7TBLOSACZ NATIONAL LMTBLOSACZ 5% PL.HUS 31.135
IC20-2 OPTO COUPLER 4N27 MOTOROLA 4N2T 32 512
IC21-2 OPTO COUPLER 4N32 MOTOROLA 4N32 32.510
J3-2 DIP SOCKET 16POLE ¥ AMP 641600-3 78.078
J4-2 DIP SOCKET 16POLE * AMP 641600-3 78.078
P1-2 PLUG (MALE) 9 POLE AMF 0-826375-9 78.109
p2-2 PLUG (MALE) ? POLE AMP 0-826375-9 78.109
P5-2 PLUG _(MALE) 2 POLE AMP 0-826375-2 78,102
R1-2 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
Re-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R3-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R4-¢ RESISTOR 10 KOHM 5% 0,33y PHILIPS 2322 181 13103 01.225
R5-2 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R6-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R7-2 RESISTOR 10 KOHM 5% 0.33UY PHILIPS 2322 181 13103 01.225
RE-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2ide 181 13103 01.225
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.

R9-2 RESISTOR 22 KOHM 5% 0.33W PHILIPS ¢32z 181 13223 0t1.233
R10-2 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01.200
R13-2 RESISTOR 1 KOHM 5% 0.33y PHILIPS ¢xze 181 12102 a1.z200
R14-2 RESISTOR 1 KOHM 5% 0.33u PHILIPS 2322 181 13102 01.200
R16-2 RESISTOR 22 KOHM 5% 0.33u PHILIPS 2322 181 13223 01.233
R17-2 RESISTOR 22 KOHM 5% 0.33y PHILIPS 2322 181 13223 01.233
R18-2 RESISTOR 10 KOHM 5% 0,234 PHILIPS ¢i2e 181 13103 01.225
R19-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
Rz0-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R21-2 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01.200
Rz22-2 RESISTOR 10 KOHM 5% 0.23y PHILIPS 2322 181 13103 at.225
R23-2 RESISTOR 100 KOHM 5% 0.334 PHILIPS 2322 181 13104 01.250
R24-2 RESISTOR 100 KOHM 5% 0.33W PHILIPS 2322 181 13104 01,250
R25-2 RESISTOR 39 KOHM 5% 0.33U PHILIPS 2322 181 13393 01.239
Rz6-2 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 a1.200
R27-2 RESISTOR 39 KOHM 5% 0.33W PHILIPS 2322 181 13393 01.239
R28-2 RESISTOR 3.9 KOHM 5% 0.33W PHILIPS 2322 181 13392 a1.214
R29-2 RESISTOR 56 KOHM 5% 0.33U PHILIPS 2322 181 13563 01.243
R30-2 RESISTOR 5.1 KOHM 5% 0.33W PHILIPS 2322 181 13512 a1.217
R31-2 POTENTIOMETER TRIMMING 1 KOHM 20% 0.3V NOBLE TM8-KV2-1S 07.784
R32-2 RESISTOR 560 OHM 5% 0.33W PHILIPS 2322 181 13561 01.1923
R33-2 RESISTOR ?1 OHM 5% 0.334 PHILIPS 2322 181 13919 01.174
R34-2 RESISTOR 1 KOHM 5% 0.330 PHILIPS 2322 181 13102 a1.200
R35-2 RESISTOR 27 KOHM 5% 0.33u PHILIPS 2322 181 13273 01.235
R36-2 RESISTOR 300 KOHM 5% 0.33W PHILIPS 2322 181 13304 a1.261
R37-2 RESISTOR 5.6 KOHM 5% 0.33U PHILIPS 2322 181 13562 01.218
R38-2 RESISTOR 1.8 KOHM 5% 0,33y PHILIPS 2322 181 12182 01,206
R39-2 RESISTOR 1 KOHM 5% 0.334 PHILIPS 2322 181 13102 01.200
R40-2 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 a1.225
R41-2 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01.200
R42-2 RESISTOR 1 KOHM 5% 0.33V PHILIPS 2322 181 13102 01.200
R43-2 RESISTOR 560 OHM 5% 0.33W PHILIPS 2322 181 13561 01.193
R44-2 RESISTOR 10 KOHM 5% 0,330 PHILIPS 2322 181 13103 (1.225
R45-2 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 071.225
R46-2 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 a1.200
R49-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R50-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R51-2 RESISTOR 1.2 KOHM 5% 0.33U PHILIPS 2322 181 1312 01.202
R53-2 RESISTOR 10 KOHM 5% 0.33W PHILIPS 23ee 181 1?10’ 01.225
R54-2 RESISTOR 220 KOHM 5% 0.33U PHILIPS 2322 181 13224 01.258
R55-2 RESISTOR 3.3 OHM 5% 0.33u PHILIPS 2322 181 12338 01.137
R56-2 POTENTIOMETER TRIMMING 100 OHM 0.75W *AB ELECTRONIC HC-10 07.708
R57-2 RESISTOR 100 OHM 5% 0.33U PHILIPS 2222 181 13101 01.175
R58-2 RESISTOR 4.7 KOHM 5% 0.334 PHILIPS 2322 181 13472 01.216
POSITION DESCRIPTION MANUFACTOR TYPE 5.P.

R59-2 RESISTOR 270 OHM 5% 0.33V PHILIPS 2322 181 13271 u1.185
R60-2 RESISTOR 2.2 KOHM 5% 0.33W PHILIPS 2322 181 13222 01.208
R61-2 RESISTOR 3.9 KOHM 5% 0.33W PHILIPS 232¢ 181 13392 01.214
R62-2 RESISTOR 560 OHM 5% 0.33W PHILIPS 2322 181 13561 01.193
R63-2 RESISTOR 10 KOHM 5% 0.33V PHILIPS 2322 181 13103 01.225
R64-2 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 01.200
Ré65-2 RESISTOR 2.0 KOHM 5% 0.33W PHILIPS 2322 181 13202 01.207
R66-2 RESISTOR 3.9 KOHM 5% 0.33U PHILIPS 2322 181 13392 01.214
Re7-2 RESISTOR 8.2 KOHM 5% 0,334 PHILIPS 2222 181 13822 01.222
R68-2 RESISTOR 150 KOHM 5% 0.33U PHILIPS 2322 181 13154 01.254
R69-2 RESISTOR 27 KOHM 5% 0,33 PHILIPS 2322 181 13273 01.235
R70-2 RESISTOR 18 KOHM 5% 0.33W PHILIPS 2322 181 13183 01.231
R71-2 RESISTOR 150 KOHM 5% 0,330 PHILIPS 2322 181 13154 01.254
Ri2-2 RESISTOR 18 KOHM 5% 0.33W PHILIPS 2322 181 13183 01.231
R73-2 RESISTOR 150 KOHM 5% 0.33W PHILIPS 2322 181 12154 01.254
R74-2 RESISTOR 18 KOHM 5% 0.33W PHILIPS 2322 181 13183 01.231
R75-2 RESISTOR 470 OHM 5% 0.33W PHILIPS 2322 181 13471 01.191
T1-2 TRANSISTOR BC547B * ITT BC547B 28.067
Te-2 TRANSISTOR BC547B * ITT BC547B 28.067
T3-2 TRANSISTOR BC557B * ITT BC557B 28.091
T4-2 TRANSISTOR BCS547B x ITT BC547B 28.067
T7-2 TRANSISTOR BC547B * ITT BC547B 28.067
Tg-2 TRANSISTOR BC547B x ITT BC547B 28.067
T9-2 TRANSISTOR BC557B * ITT BC557B 28.091
T10-2 TRANSISTOR BC557B * ITT BCS557B 28.091
X1-2 CRYSTAL 7.1456 MHz DANTRONIC SP C1048 39.950

NUMBER

NUMBER



POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
KEYBOARD UNIT MODULE 3 ESPERA PRINT NR 5-0-24010A 600104
Ct-3 CAPACITOR CERAMIC 100nF -20/+80% 63V AUX SR2Z15E104ZAA 15.250
C2-3 CAPACITOR POLYSTYRENE 2,2nF 12 250V PHILIPS 2222 426 42202 10.362
C3-3 CAPACITOR POLYSTERENE 6BOPF 1% 250V PHILIPS 2222 426 46801 10.346
C4-3 CAPACITOR ELECTROLYTIC 47uF 20% 25V * ERO EKIOOBB24TE 14.524
C5-3 CAPACITOR CERAMIC 100nF -20/+80% 63V AUX SRZ15E104ZAA 15.250
Cé6-3 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SR215E104ZAA 15.250
Cv-3 CAPACITOR CERAMIC 100nF -20/+80% 63V AVUX SRZ1SE1047AA 15,250
C8-3 CAPACTTOR CERAMIC 100nF -20/+80% 63V AVUX SR215E104ZAA 15.250
Co-3 CAPACITOR CERAMIC 100nF -20/+80% 63V AVX SRZ15E104ZAA 15.250
D1-3 DIODE LIGHT EMITTING YELLOW Smm SANKEN SEL1910D 25.630
D2-3 DIODE LIGHT EMITTING ORANGE 5mm SANKEN SEL 1913K 25.631
D3-3 DIODE LIGHT EMITTING ORANGE 5mm SANKEN SEL 19213K 25.631
D4-3 DIODE LIGHT EMITTING ORANGE 5mm SANKEN SEL 1913K 25.631
D5-3 DIODE LIGHT EMITTING YELLOW Smm SANKEN SEL1910D 25.630
D6-3 DIODE LIGHT EMITTING ORANGE Smm SANKEN SEL 1913K 25.631
1C1-3 INTEGRATED CIRCUIT MC1455P1 * MOTOROLA MC1455P1 31.205
1C2-3 INTEGRATED CIRCUIT PCE 2110P PHILIPS PCE 2110P 31.535
I1C3-3 INTEGRATED CIRCUIT T4LS5164N * TEXAS SNT4LS164N 33.960
1C4-3 INTEGRATED CIRCUIT T4L5165N TEXAS SN7T4LS165N 33.961
LCD 1-3 LIQUID CRYSTAL DISPLAY LCD 3556-365-923/CRYZ2001 HAMLIN SP TG.0-3-23887A 25.706
HAMLIN TG.3556-265-923
P1-3 PLUG (MALE) 9 POLE AMP 0-826375-9 78.109
pz-3 PLUG (MALE) BERG T5168-301--36 78,280
P3-3 PLUG (MALE) 2 POLE AMP 0-826375-2 78.102
R1-3 RESISTOR 4.7 KOHM 5% 0.33W PHILIPS 2322 181 13472 01.216
R2- RESISTOR 1.8 KOHM 5% 0.33UW PHILIPS 2322 181 13182 01.206
R3-3 RESISTOR 1 MOHM 5% 0.33W PHILIPS 2322 181 13105 a1.275
R4-3 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R5-3 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R6-3 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R7-3 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R8-3 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R9-3 RESISTOR 39 OHM 5% 0.33W PHILIPS 2322 181 13399 01.164
R10-3 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R11-3 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R12-3 RESISTOR 10 KOHM 5% 0.334 PHILIPS 2322 181 13103 01.225
R13-3 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 a1.225
R14-3 RESISTOR 10 KOHM 5% 0.33u PHILIPS 2322 181 13103 01.225
R15-3 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.22¢
R16-3 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R17-3 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13102 01.225
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R18-3 RESISTOR 4.7 KOHM 5% 0.33u PHILIPS 2322 181 13472 01.216
R19-3 RESISTOR 20 KOHM 5% 0.33u PHILIPS 2322 181 13203 01.232
R20-3 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R21-3 RESISTOR 4.7 KOHM 5% 0.33W PHILIPS 2322 181 13472 01.2146
R22-3 RESISTOR 100 OHM 5% 0.33W PHILIPS 2322 181 13101 01.175
R23-3 RESISTOR 100 OHM 5% 0.33u PHILIPS 2322 181 13101 01.175
T1-3 TRANSISTOR BCS57B * ITT BC557B 28.091
T2-3 TRANSISTOR BC557B * ITT BC557B 28.091
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
POWER SUPPLY MODULE 5 ESPERA PRINT NR.S5-0-24100C 600106
B1-5 BATTERY LITHIUM 3y SAFT | I
c1-5 CAPACITOR MKT 2.2uF 10% 100V SIEMENS 3%%?5%5E1225~K000 11 %06
Cz-5 CAPACITOR MKT 2.2uF 10% 100V SIEMENS B32512-E1225-KOO0 11.406
C3-5 CAPACITOR MKT 2.2uF 10% 100V SIEMENS B32512-E1225-K000 11.406
C4-5 CAPACITOR POLYSTYRENE 2.2nF 1% 160V PHILIPS 2222 425 42202 10,284
-5 TAPACITOR ELECTROLYTIC TuF 20% 50U ¥ ERO TRTO0AATTON T4.508
C7-5 CAPACITOR MKT 220nF 10% 100V SIEMENS B32511~D1224-K0OOO 11.227
C8-5 CAPACITOR MKT 220nF 10% 100V SIEMENS B32511-D1224-K00O 11.227
C9-5 CAPACITOR ELECTROLYTIC 100F 202 35V * ERO EKI00AAZ1OF 14.512
c10-5 CAPACITOR ELECTROLYTIC 2200uF -10/+50% 40V * ERO EGD 14.730
EG 03 MG 422 6
Ci1-5 CAPACITOR MKT 10nF 10Z 250V SIEMENS B32510-D3103-K0O0D T1.290
C12-5 CAPACITOR MKT 15nF 10% 400V PHILIPS 2222 344 55153 11.732
C13-5 CAPACITOR MKT 10nF 10% 400V PHILIPS 2222 344 55103 11.731
C14-5 CAPACITOR MKT 2,2nF 10% 400V STEMENS B32510-D6222-KOOM 11.165
C15-5 CAPACITOR ELECTROLYTIC 220F 35V * ERO EKIDOBB222F 14.516
C16-5 CAPACITOR MKT 100nF_10% 250V SIEMENS B32510-D3104-KOO0 11.309
ET7-5 CAPACITOR ELECTROLYTIC 4T00F 40V *ERO EKMOOFG 3476 T4. 6500
C18-5 CAPACITOR ELECTROLYTIC 470uF 40V *ERO EKMOOFG3476 14.650
C19-5 CAPACITOR ELECTROLYTIC 2200uF -10/+50% 16V ERO EGO3KE422D 14.714
Cen-5 CAPACITOR ELECTROLYTIC 2200F 25V *ERO EKMOODD 32 2E 14.647
ca21-5 CAPACITOR ELECTROLYTIC 4TuF 20% 25V * ERO EKIOOBB247E 14.524
ce2-5 CAPACITOR ELECTROLYTIC 220uF -10/+50% 10V ERO EKMODCC322C 14.630
£23-5 CAPACITOR MKT 220nF_10% 100V SIEMENS B32511-D1224-K0O0 11.227
CeZ-5 TAPACITOR WKT Z20nF 10% 100V STEMENS B32511-D1224-KOO0O 11.227
C25-5 CAPACITOR MKT 220nF 10% 100V SIEMENS B32511-D1224-K00O 11.227
C26-5 CAPACITOR MKT 100nF 10% 250V STEMENS B32510-D3104-KOOD 11.309
C27-5 CAPACITOR CERAMIC 18 oF 10% NPO 400V FERROPERM 9/0112,9 15.593
Ce8-5 CAPACITOR MKT 100nF 10% 100V SIEMENS B32510-D1104-KO00 11.219
C29-5 CAPACITOR MKT 10nF_10% 250V SIEMENS B32510-D3103-K000O 11.290
D1-5 DIODE MR750 MOTOROLA MRT50 75. 219
D2-5 DIODE ZENER 9.1V PHILIPS BZXT9C9V1 26.546
D3-5 DIODE BAV21 PHILIPS BAYZ1 25.340
D4-5 DIODE AA119 PHILIPS AAT19 25.250
D5-5 DIODE ZENER 68V THOMSON-CSF BZV4TC68 26.790
D6-5 DIODE 1N4934 MOTOROL A 1N4934 25.155
D71-5 DI1ODE NGO 34 MOTOROLA NG9 34 75,155
D8-5 DIODE F.REC 3A/500 * MOTOROLA MR850 25.225
D9-5 DIODE ZENER 5.1V * PHILIPS BZX79C5V1 26.527
D10-5 DIODE ZENER 5.1V * PHILIPS BZX79C5U1 26.527
F1-5 FUSE 3.154 M @5x20mm WICKMANN 219201 45.552
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
1C1-5 PUM REGULATOR TL494CN TEXAS TL494CN 31,487
1c2-5 0P AMP TAAT61A *STEMENS TAATG1A 31.300
L2-5 CHOKE TLOTY ESPERA TLOTY 400079
L3-5 CHOKE TLO79 ESPERA TLO79 400079
L4-5 CHOKE TLOT9 ESPERA TLOTO 400079
oc1-53 0OPTO-COUPLER CNY17-2 *STEMENS 062703-N0001-5002 32.530
R1-5 RESISTOR 2.7 KOHM 5% 0.330 PHILIPS 2322 181 15272 01.210
R2-5 RESISTOR 2.2 KOHM 5% 0.33U PHILIPS 2322 181 13222 01.208
R3-5 RESISTOR 12 KOHM 5% 0.33U PHILIPS 2322 181 13123 a1.227
R4-5 RESISTOR 18 KOHM 5% 0.33U PHILIPS 2322 181 13183 01.231
R5-5 RESISTOR 5.6 KOHM 5% 0.33W PHILIPS 2322 181 13562 01.218
R6-5 RESISTOR 10 _KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
RT-5 REGIGTOR T KOHW 5% 0.33W PHILIPS 7322 181 13102 1. 2ah
R8-S5 RESISTOR 4.7 KOHM 5% 0.33u PHILIPS 2322 181 13472 01.216
RO-5 RESISTOR 1.5 KOHM 5% 0.33U PHILIPS 2322 181 13152 01.2064
R10-5 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R11-5 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 1. 200
R12-5 RESISTOR 3.9 KOHM 5% 0.33W PHILIPS 2322 181 13392 01.214
R13-5 RESISTOR 1 KOHM 5% 0.33 PHILIPS 2322 181 13102 01.200
R14-5 RESISTOR 2.7 KOAM 5% 0.334 PHILIPS 7322 181 13272 07.210
R15-5 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 01. 200
R16-5 RESISTOR 22 OHM 5% 0.33U PHILIPS 2322 181 13229 01.158
R17-5 RESISTOR 8.2 OHM 5% 0.33U PHILIPS 2322 181 13828 01.147
R18-5 RESISTOR 18 OHM 5% 0.5U PHILIPS 2322 182 13189 01.357
R19-5 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R20-5 RESISTOR 150 KOHM 5% 0.33U PHILIPS 2322 181 13154 01.254
RZ1-5 SHUNT TL381 S.P.RADIO G-0-23857 400381
R22-5 RESISTOR i KOHM 5% 0.33W PHILIPS 2322 181 13102 01.200
RZ3-5 RESISTOR 22 OHM 5% 0.5V PHILIPS 2322 182 13279 0%.160
R24-5 RESISTOR 12 KOHM 5% 0.33U PHILIPS 2322 181 13123 01.227
RZ5-5 RESISTOR 1.8 KOHM S% 0.33U PHILIPS 2322 181 13182 01.206
R26-5 RESISTOR 3.3 KOHM 5% 0.33U PHILIPS 2322 181 13332 01.212
RZ7-5 REGIGTOR 5.% KOAW 5% 0.330 PHILIFS 7322 181 13562 01.218
R28-5 RESISTOR 820 OHM 5% 0.33U PHILIPS 2322 181 13821 01.197
R29-5 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 13102 01 . 200
R30-5 RESISTOR 180 OHM 5% 0.33U PHILIPS 2322 181 13181 01.181
R31-5 RESISTOR 680 OHM 5% 0.33U PHILIPS 2322 181 13681 01.195
R32-5 RESISTOR 5.6 KOHM 5% 0.33U PHILIPS 2322 181 13562 01.218
IS RECTSTOR TO0 ORW 5% 17.530 PHTCTFS The7 TBT 15107 TT.175
R34-5 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01.225
R35-5 RESISTOR 1 KOHM 5% 0.33W PHILIPS 2322 181 13102 01 . 200
R36-5 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 13103 01.225
R37-5 RESISTOR 10 KOHM 5% 0.33U PHILIPS 2322 181 13103 01,225
R38-5 RESISTOR 2.2 KOHM 5% 0.33u PHILIPS 2322 181 13222 01.208




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R%9-5 POTENTIOMETER TRIMMING 1 KOHM 10% 0,5U * PHILIPS 2322 482 22102 07.660
R40-5 RESISTOR 2.2 KOHM 5% 0.33U PHILIPS 2322 181 13222 01.208
T1-5 TRANSISTOR BC557B ¥ 17T BC557B 28.091
T2-5 TRANSISTOR BCS557B * ITT BC557B 28.091
13-5 TRANSISTOR BC&40 PHILIPS BC440 28,124
T4-5 TRANSISTOR BD139 * MOTOROLA BD139 29.060
15-5 TRANSISTOR BC547B x 17T BCS47B 28.067
T6-5 TRANSISTOR BC338-25 * PHILIPS BC338-25 28.058
T7-5 TRANSISTOR BC328-25 * PHILIPS BC328-25 28.052
T8-5 TRANSISTOR BC338-25 . * PHILIPS BC338-25 28.058
19-5 TRANSISTOR REP_12N10 *RCA RFP_12N10 29.410
T10-5 TRANSISTOR 2N2369A *MOTOROLA ZN2369A 28.315
T11-5 TRANSISTOR BC328-25 * PHILIPS BC328-25 28.052
T12-5 THYRISTOR BT151~500R PHILIPS BT151-500R 29.912
TR1-5 CHOKE TL412 TRANS-ELECTRO 6-0-264222 400412
TR2-5 TRANSFORMER TD 4876 TRADANIA TD4876 22.168
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