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1.1.

INTRODUCTION

The SAILOR RT2047 VHF Radiotelephone has been designed to be used with
the SAILOR Compact 2000 Module Programme.

SATLOR VHF RT2047 can either be installed and operated as an independent
unit or in combination with the other elements of the Compact 2000 pro-

gramme. These elements include a radiotelephone coast station with a 400
Watt SSB transmitter, an SSB receiver with built-in FM and AM bands and

a scrambler which ensures complete communication secrecy.

SAILOR VHF RT2047 has been constructed to withstand the most extreme
conditions experienced in small, semi-open boats. Its compact, weather-
proof construction ensures a degree of resistance to sea spray. The prin-
ted circuits, which have made possible a combination of compactness and
exceptional performance, are coated with a special, moisture-repellent
lacquer,

In the design of this VHF radiotelephone, S. P. Radio have taken into
account all the circumstances it will be exposed to in day-to-day opera-
ting. However, even a product of this high quality requires regular ser-
vicing and maintenance, and we recommend a close observance of the direc-
tions contained in the instruction book.

S. P. Radio is one of Europe's leading producers of maritime radio com-
munication 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, All our dealers

are well-trained and able to service all SAILOR products.
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2'

INSTALLATION

Before installation of a SAILOR VHF RT2047 the following points must
be observed:

1.

What facilities have to be enabled?

Selcall, private channels, US-mode, dual watch, scanning facilities,
etc. The procedure how to enable the facilities is described in the
manual: INSTRUCTIONS FOR IDENTITY AND SERVICE PROGRAMMING OF SAILOR
VHF RT2047.

This manual will only be delivered to dealers and general agents
where it must be at the disposal of trained service people in the
service workshop.

In what way the VHF RT2047 has to be installed?

In section 2.1. MOUNTING POSSIBILITIES is described the installation
of VHF RT2047 as an independent unit or in combination with the other
elements of the Compact 2000 programme.

Handset.
Installation of handset, see section 2.3. HANDSET.

External loudspeaker.,

An external loudspeaker 4 - 8 ohm/4 W can be connected to the power
connector J802 pin 1 and 6, see section 2,6. POWER CONNECTOR + EXT.
LOUDSPEAKER.

Special options:
Remote alarm for selcall, AF to information decoder, AUX I and AUX IT
information, etc. are available, see section 2.7. SPECIAL OPTIONS.



2,1, MOUNTING POSSIBILITIES

TABLETOP AND DECKHEAD

Mounting bracket H2055.
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Mounting kit H2068 and H2055.
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4-0-24893, 4-0-24892,

MOUNTING POSSIBILITIES cont.

BULKHEAD AND CONSOLE
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Mounting kit H2063.
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Mounting kit H2062.
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Mounting kit H2064,

IN CONJUNCTION WITH CTHER "SAILOR" EQUIPMENT

Look up the INSTALLATION section for the SAILOR unit in question.
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2,2 DIMENSIONS AND DRILLING PLAN

UNIVERSAL MOUNTING BRACKET H2055

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

programme.,
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DIMENSIONS

AND DRILLING PLAN cont.
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Mounting kit H2068 and H2055
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WEIGHT
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DIMENSIONS AND DRILLING PLAN cont.

Mounting kit H2063
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air circulation ambient
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Mounting kit H2064
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DIMENSIONS AND DRILLING PLAN cont.

Mounting kit H2062
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RT2047 4-0-24915

2.3,

2.4,

2'5'

HANDSET

The handset can be placed anywhere near the VHF set. The cable is five-
cored and connected to the rear plate through a 7 pins DIN connector
with a lock nut.

Installation of the cable, see the drawings of the mounting brackets,
section 2,2, DIMENSIONS AND DRILLING PLAN. The cable grommet must be
placed in the most convenient groove in the mounting bracket.

If more than one handset is needed, see section 2.12, and 2.13. in part
II, SPECIAL INSTALLATION WITH 2 OR 3 MICROTELEPHONES.

MICROTELEPHONE CONNECTOR

= Pin No. 1 Telephone +

Pin No. 2 Telephone/mic, -
Pin No. 3 Microphone +
Pin No. 4 Distress CRY
P803 Pin No. 5 Phone Patch
VIEW FROM Pin No. 6 Key
Pin No. 7 No Connection

MOUNTING SIDE

POWER SUPPLY

The standard power supply for RT2047 is 12V DC.

For 24V DC supply an external power supply N418 (switch mode) or the
N420 a 24V DC to 13.2V DC serial regulator can be used, see part II,
section 2.14, and 2.15.

For 110V AC , 127V AC, 220V AC or 237V AC an external power supply
N163S must be used together with N418 or N420.



2,6,

2I7l

2'8'

POWER CONNECTOR + EXT. LOUDSPEAKER

Pin No. 1 + EXT. LOUDSPEAKER

Pin No. 2 No Connection

Pin No. 3 +12V power supply

J802 Pin No. 4 ON/OFF for 24V supply
VIEW FROM Pin No. 5 =12V power supply
MOUNTING SIDE Pin No. 6 = EXT., LOUDSPEAKER

If necessary a 4 - 8 ohm/4 W external loudspeaker can be connected to
pin 1 and 6 of the power connector J802,

External loudspeakers H2054 and H2C74 are available.

ANTENNAS

All common 50 ohm antennas, which cover the used frequency range with
a reasonable standing wave ratio, maximum 1.5, are applicable.

The antenna is connected to the set by means of a 50 ohm coaxial cable
with low loss, e.g. RG213U. At the cable end a PL259 plug is mounted.

The antenna must be placed as high and as clear as possible. To metal
parts the horizontal distance must be at least 1.0 metre,

S. P. Radio has an antenna of the necessary specifications avilable,
The menticned antenna is characterized by small external dimensiocns. For
further particulars see special brochure, VHF AERIALS.

SPECIAL OPTIONS

With a small modification in RT2047 the following options are available:

1. K=Switch, With an external switch it is pessible to change over to
- ‘the functions used oniriver boats in. Germany.

2. SELCALL RELAY. When the selcall has accepted a CQ or individual call
signal, the selcall relay, RE602 will turn on and short-circuit two
wires, which can be used for remote alarm. Max. contact load:
100V AC/24V DC - 2A.

3. AF TO INFORM. DECODER:
The circuit giving AF signals to the information decoder is turned on

when the set has accepted a CQ or individual call signal,

The circuit is turned "ON" or MOFF" like the relay RE602 by the buffer/

inverter IC611d.

4, AUX II.
When an information on certain channels is wanted, i.e. controlling a
watch keeping receiver, the AUX II information can be used,
A relay RE601 is controlled through the buffer/inverter IC611e from
the uC, IC619.
Max, contact load: 100V AC/24V DC - 2A.

5. OUTPUT TO RECORDER,
Through the connector P604 pin 1 and 2 on the INTERFACE UNIT (600) the
AF signal to the telephone output can be led to a tape reccrder,

yl6y2=0-% Lv02I1d



RT2047 4-0-24910

PLACING OF FILTER UNIT FOR SPECIAL OPTIONS.
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Special opfion.: 700635

All the options mentioned are leading to the connector P604 on the INTER-
FACE UNIT (600).

From connector P604 it is necessary with a female plug with up to 10 po-
sitions and wires leading through a hole in the chassis to the place for
the FILTER UNIT (900).

On the FILTER UNIT (900) two lines are free for special options.

If more lines are wanted, it is necessary with another FILTER UNIT. For
placing the new FILTER UNIT it is necessary to loosen the original FILTER
UNIT, remove the screws and insert new screws and distance pieces, see
the drawing about placing an extra FILTER UNIT.

A MOUNTING KIT FOR SPECIAL CPTIONS, RT2047 ARE AVAILABLE, ORDERING NOC,
700 635,

See diagram and componient location for special options in Part II
section 2.9.1.

The kit contains: FILTER UNIT with screws, distance pieces and female
plug with wires connected.

Further the cable leading outside the set used for special opticns has
to lead through the groove in the rear plate, see the drawing sec~-
tion 2.9. VIEW OF REAR PLATE.

6. AUX I,

The option AUX I is for either internal or external use. It is placed
in P603 pin 1 on the INTERFACE UNIT. Max. level on the output of the
IC611f must not be more than the battery level, because a diode is
connected to the supply pin in the IC,

How to enable the options, see the manual: INSTRUCTICNS FOR IDENTITY
AND SERVICE PROGRAMMING OF SAILOR VHF RT2047.
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2.9, REAR VIEW OF VHF RT2047

Screws for Tx Power Transistor
T401's heat sink conductor. —:;7\ CONNECTOR P802

POWER SUPPLY

CABLE GROOVE

FOR SPECIAL
OPTIONS }

N

\

O

NIBIA

/

A

N

\

Screws for Regulator Transist::;\-§§ ANTENNA

heat sink on Interface unit(600),

MUST BE REMOVED WHEN INTERFACE

UNIT HAS TO BE REMOVED

CONNECTOR J801

MICROTELEPHONE—:&

CONNECTOR J803



2,10, STANDARD FREQUENCY TABLE

TRANSMITTING RECEIVING FREQUENCY (MHz)
CHANNEL FREQUENCY US MODE INT'L MODE
(MHz) (A.-CHANNELS) (INT.-CHANNELS)

01 156.050 156.050 160.650

02 156.100 160.700

03 156.150 160.750

04 156,200 160.800

05 156.250 156,250 160.850

06 156.300 156.300

07 156.350 156 .350 160.950

08 156.400 156.400

09 156.450 156.450

10 156.500 156.500

11 156.550 156.550

12 156.600 156.600

13 156.650 156.650

14 156,700 156,700

15 156.750 156.750

16 156.800 156.800

17 156.850 156.850

18 156.900 156.900 161.500

19 156,950 156.950 161.550

20 157.000 161.600

21 157.050 157.050 161.650

22 157.100 157.100 161.700

23 157.150 157.150 161.750

24 157.200 161.800

25 157.250 161.850

26 157,300 161.900

27 157.350 161.950

28 157.400 162.000

60 156.025 160.625

61 156.075 160.675

62 156.125 160.725

63 156.175 156,175 160.775

64 156.225 160.825

65 156.275 156.275 160.875

66 156.325 156,325 160.925

67 156.375 156.375

68 156.425 156.425

69 156.475 156.475

70 156.525 156.525

71 156.575 156.575

72 156.625 156.625

73 156.675 156.675

T4 156.725 156.725

77 156.875 156.875

78 156.925 156.925 161.525

79 156.975 156.975 161.575

80 157.025 157.025 161.625

81 157.075 157.075 161.675

82 157.125 157.125 161.725

83 157.175 157.175 161.775

84 157.225 161.825

85 157.275 162.875

86 157.325 161.925

87 157.375 161.975

88 157.425 157.425 162.025

WX1 Inhibit 162.550

WX2 Inhibit 162,400

WX3 Inhibit 162.475

WX4 Inhibit 161.650

L¥0214
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RT2047

GENERAL DESCRIPTION FOR SAILOR VHF RT2047

SATLOR VHF RT2047 is an all solid state constructed marine VHF radiotele-
phone, intended for ship/ship and ship/shore communication.

SATLOR RT2047 can operate in duplex and simplex mode.

SATILOR RT2047 is provided with built in duplex-filter for duplex commu-
nication on one antenna.fr forsynct wmed e £ 1ndbysset ol plex -filter

SATLOR RT2047 includes all 55 international and U.S. VHF marine channels,
and is prepared for up to 20 private channels to be selected as simplex
or duplex channels. As option up to 67 private channels can be provided.

SAILOR RT2047 has six scanning programmes, one standard programme, and
5 individual programmed scanning programmes.

SATLOR RT2047 has built in dual watch facility, which enables the operator
to listen out on two channels simultaneously (the selected channel and a
preference channel - normally CH16.)

SATILOR RT2047 is provided with quick selection of channel 16.

SAILOR RT2047 is provided with selcall decoder. Selective call (CALL) or
all ships call (CQ) from the coast station will be decoded.

SATILOR RT2047 receiver section is a double-conversion superheterodyne
system, which makes use of a phase-locked digital frequency synthesizer
for frequency generation based on a single crystal to provide all the
standard channels and the private channels.

SATILOR RT2047 transmitter section is a phase-locked phase-modulated signal
generator with a solid state RF power amplifier.

SAILOR RT2047 is provided with two microcomputers, one for controlling
the frequency synthesizer, reading from and to EEPROMS, controlling the
squelch and volume functions, and controlling the selcall filter. The
other uC is controlling the display drivers, the dual watch, and scanning
functions.

SAILOR RT2047 is for 12 Volt DC supply. Volteage change-over from 24V to
12V is done by the switch-mode power supply N418.

SAILOR RT2047 employs the most modern circuit technology, housed in a
corrosion resistant aluminium cabinet with a green nylon finish,

SATLOR RT2047 is provided with membrane switches for controls, easy to use,
reliable and hard-wearing. Cut-outs in the metal front serve as a safe
finger-guide,

SATLOR RT2047 is fitted with night illumination. All lettering can be illu-
minated from behind.
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TECHNICAL DATA FOR SAILOR VHF RT2047

Fulfils the international CEPT regulations.
GENERAL

All internaticnal maritime VHF channels

Private ChannelsS ce.eeeeeeeeeecessessesss 20 as option up to 67
Operation seeeseececeass ssersese eeseeeess Duplex and Simplex
Modulation seeeeecceeccocccancs ceeesseees G3EJN (Phase)

Antenna ImpedancCe eeseecececeseesessasasss DO Ohm

Frequency Stability ceeeeececcsescescs «e. +10 ppm

Temperature Range ceeeeceeccecsas ceesene . -ZOOC to +550C

Nominal Power SUPPlY eseeeevececansecsses 13.2V DC ¢

Power Supply Variationi veeeeeecsceeses eeo 12V DC «10% to +30%

(with reduced data according to

international standards)

Power Consumption .eeeecececs ceseessssess Standby = 0.5 Amp.
Transmit = 6 Amp.

Dimensions seceeeccsceess eeeseesescessses Height: 115 mm
Width: 225 mm
Depth: 262 mm

Welght eecevescencacnves ceccecscencssssss DD kg

RECEIVER

Frequency Range SimpleX ceeeeeecseeccssss 155,400 = 158,000 MHz
Frequency Range DUPLEX evevesseceeoeesss 160,000 - 162,600 MHZ
Sensitivitly ceeeeceseeccccesscescssnsses 0.35 uV pd at 12 dB SINAD
Duplex desensitisation seeeeeeeeecesssss Less than 2 dB

AF OULPUL POWEP sevecvevocsassassenecsces 3 Watt/4 ohm

Telephone OUEPUL seveveeversvessoesssess 0,45V RMS/200 ohm

Distortion seeeeececesss ceesesscsssesess Less than 5%

Scanning Facilities .eeeeececesseeeessss 5 scanning programmes with
possibility for all your
channels in each programme
except the private channéls
from P20 to P6T

Sensitivity Call Decoder .e¢eeeeeceseess According to CCIR

TRANSMITTER

Frequency Range cceeecececcecsssscessses 155,400 - 158,000 MHz
RF CUtpPUL POWEr seeeevsvevcssasseeeasess 25 Watt, +0 to -1 dB
Reduced RF Output secvievececccecceseeses 0.5 to 1 Watt

DiSEOPrLiON eeeeseescesoeseeseessesessees Less than 2%



1l2l

CONTROLS

E®)
; - 1 SCAN | [scaN SCAN
: . Scan 8 DW USA CQ ™, 1 APD 2 PELER
- — Duplex  Shift Call U 8 F‘
- ' Vol 18 5@ 8 1w Tx M '
[ ] SCAN SCAN DW.
L 3 PROG TIME
L ] L " ) 5 ) 6

v a2l

ON STOP
OFF RUN

SELCALL SELCALL |1W
RESET TEST

[AY

v

L

~

USA DIM

SHIFT 0 ENT

U | |

16

ON
OFF

—
voL

D

a’ b @

STOP
RUN

ENT

SHIFT

| ['U]LHE‘” |

Turns the set on or off,

Increases volume progressively in 16 steps.

Reduces volume progressively in 16 steps.

Increases squelch sensitivity progressively in 8 steps, a gradual
exclusion of weak signals with atmospherics.

Reduces squelch sensitivity progressively in 8 steps,

Stops and starts scanning sequence. Listen out on several pre-deter-
mined channels.

Quick select of the call and distress channel 16.

Digits from 1 to O.

Selects private channels.

Terminates the keying in of selected channels, scanning programmes,
scan time etc.

Activates the functions marked in orange on the keyboard.,
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CONTROLS cont,

SHIFT FUNCTIONS

SCAN

T
SCAN
ADD

SCAN
DELETE

SCAN
PROG

J

SCAN
TIME
DW.

—
SELCALL
RESET

M~

SELCALL]
TEST

1w

,[

Selects scanning programmes,

Adds a channel to the scanning table.

Deletes a channel from the scanning table.

Stores the current scanning programme in the memory.

Selects the scan time from 1 to 99 seconds. The time chosen will be
used to listen on one of the secondary channels receiving a signal,

Selects the dual watch facility.

Resets the selcall decoder after a call.,

Tests the selcall decoder.

Selects 1 W reduced power output.

Selects the VHF channels used in USA,

Switches the panel illumination on or off,

Note: For operation see the green covered operating
Manual for Sailor VHF RT2047.



1.3,

1.3!1!

ll3l2l

PRINCIPLE OF OPERATION
FREQUENCY GENERATION

The frequencies are generated from a crystal oscillator on 21 MHz.
The 21 MHz id divided in the REFERENCE DIVIDER to 2.1 MHz which is

the input to the RX-REFERENCE DIVIDER and clock-signal for the micro-

computer on the Interface Unit. In the RX-REFERENCE DIVIDER the
2.1 MHz is divided by 168 to 12.5 kHz which is reference for the
PHASE DETECTOR. This makes it possible to change the frequency
from the RX-VCO with 12.5 kHz spacing.

The signal from the RX-VCO is divided in a PRESCALER which divides
by 33 until the A-COUNTER has reached zero and then it divides by
32. The N-COUNTER divides the output from the PRESCALER, and the
output is led to the PHASE-DETECTOR, and here it is compared with
the 12.5 kHz,., If there is a difference an error voltage will be
generated, This is integrated in the LOOP-FILTER and the output

of this filter controls the RX-VCO., The frequency of the RX-VCO is
the receiving frequency minus the intermediate frequency.

frx - f11r - TRY - 21.4 Mz

fLO1 =
The output from the RX-VCO is mixed with the output from the TX-VCO
which is in lock when it is 16.8 MHz above the Rx-VCO. This means
that the receiver always'is 4.6 MHz above the transmitter, namely
21,4 = 14,8 = 4,6; and this difference is equal to the duplex-
distance.
The 16.8 MHz from the MIXER is divided by 32 to 525 kHz, which
is compared with the 21 MHz divided by 40 in the REFERENCE DIVIDER.
The error voltage is integrated in the LCOP-FILTER, the output of
this filter controls the TX-VCO.

RECEIVER

The antenna-signal is led through the duplex-filter and the antenna
relay to the RF-AMPLIFIER. The bandpass filters are tuned by means
of capacitor-diodes which are controlled by means of a DC-voltage
which is derived from the control-voltage to the RX-VCO,

In the FIRST MIXER the antenna signal is mixed with the output
from the RX-VCO to the intermediate frequency 21.4 MHz,

In the SECOND MIXER the 21.4 MHz is mixed with 21 MHz from the
crystal-oscillator to 400 kHz which is amplified and detected.

The audio frequency signal is amplified and led through an active
filter providing the frequency response further to the telephone
amplifier and the AF power amplifier.

Lv0214
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1.3.3.

1.3.4,

TRANSMITTER

The microphone signal is led through the MICROPHONE AMPLIFIER
where the necessary amplification, limiting, and filtering take
place, The limiting is done by a clipper., The signal from the
MICROPHONE AMPLIFIER is led to the LOOP-FILTER, where the phase-
modulation of the transmitter takes place.

As the TX-VCO oscillates directly on the transmitting frequency,
the signal only has to be amplified, This is done in the TX-BUFFER,
PA-DRIVER, and the PA-POWER AMPLIFIER., The power supply for the
PA-driver is adjustable, and by means of this the output-power
is adjusted., The harmonics of the output is filtered in HARM-
FILTER, before it is led through the ANTENNA-RELAY and the
DUPLEX~-FILTER to the antenna,

THE MICROCOMPUTERS

The uC on the Interface Unit is taking care of calculating the
dividing figure for the synthesizer, reading from and to the
EEPROMs, controlling the squelch and volume functions, and
controlling the selcall filter, The uC on the Keyboard Unit

is taking care of the keyboard and controlling the display
drivers, The Dual Watch and Scanning functions are also in
this uC,

The communication between the two uCs is dcne on a RS232C -
like serial connection,
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INSTRUCTION BOOK FOR SAILOR VHF RT2047

CIRCUIT DESCRIPTION

RECEIVER UNIT (100)

RX-SYNTHESIZER UNIT (200)

TX-EXCITER UNIT (300)

TX_POWER AMPLIFIER (400)

ANTENNA RELAY (500)

INTERFACE UNIT (600)
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FILTER UNIT FOR SPECIAL GPTIONS
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DC POWER SUPPLY N418 (24/12V DC)

DC POWER SUPPLY Nu420 (24/12V DC)
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MULTI REMOTE VHF SYSTEM

2,1,

2,1.1.

2,12,

2,1,3.

RECEIVER UNIT (100)

The receiver unit comprises the following circuits:

RF -Amplifier and First Mixer

The RF-amplifier working in the frequency range 155.4 MHz to 162.4 MHz
consists of the transistor T101 and the two double-tuned filters sur-
rounding it.

From the aerial, the signal is led through the duplex-filter to the an-
tenna switch from which the signal is fed to the receiver input-filter.
The input filter as well as the intermediate filter are variable capa-
citance tuned filters, controlled by a DC-voltage derived from the RX-
VCO control voltage which secures an optimum filter response in the
whole frequency range of the receiver.

In this way the two double-tuned filters create the necessary attenua-
tion of signals far away from the wanted signal frequency in order to
give the wanted spurious rejection of such unwanted signals.,

The amplifying transistor T101 which is a large current, low noise tran-
sistor in a common-base configuration, secures by its gain the receiver
overall noise figure; as well as good two-signal performance is obtained.
The RF-input to the first mixer is taken from the coil L104 in the inter-
mediate filter,

Mixer transistor T102 is of the J-FET-type, where the first LO-signal

is injecting into the source from a 50 ohm generator.

The wanted 21.4 MHz IF-output is selected by means of the tuned drain-
circuit consisting of L105, C117, C119, and R110 which in the same -time
creates the necessary impedance matching to the IF-crystal filter.

IF-Filter and Amplifier

The receiver adjacent channel selectivity is maintained by means of the
crystal filter FL101. The output from this filter is led to the IF-am-
plifier with the transistor T103. L103, C123, and R112 give the appro-
priate impedance matching to the filter output.

The amplifier gives the needed power gain between crystal filter and se-
cond mixer and in the same time good large signal performance is obtained.
Diodes D105, and D106 in the tuned drain-circuit limit the maximum IF-
voltage swing delivered to the second mixer.

Second Mixer, 400 kHz IF-Amplifier and Discriminator

The second mixer consists of the IF-injection transistor T105 and the

two mixing transistors T104 and T106 in a balanced configuration.

The second LO-signal of 21 MHz is taken from the reference crystal oscil-
lator.

The 400 kHz IF-signal is taken out in an unbalanced way in the tuned col-
lector circuit of T106 and led to the integrated amplifier IC101 via
transformer L109 which is a part of the above mentioned collector circuit.
This integrated circuit comprises both a large gain IF-amplifier and

the discriminator circuit.

The large gain secures a voltage-limited injection to the internal dis-
criminator, providing a very good receiver AM-rejection.

The AF-output is taken from pin 8 on IC101.
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2,2,

2,2.1,

2,2,2,

2,2,3,

RX-SYNTHESIZER UNIT (200)

The RX-synthesizer unit comprises the following circuits:

RX-VCO and Buffer Amplifiers

The transistor T203 is producing 8.3 V supply voltage for the RX-VCO and
bias for the buffer amplifiers consisting of the transistors T201 and
T204 .

The RX-VCO comprises a Field Effect Transistor T202 (the oscillator tran-
sistor), two coaxial coils L203, L204, two capacitors C212, C214, and a
variable capacitance diode D201. The frequency is mainly determined by
the components L203, L204, C214, and D201.

The RX-VCO is a voltage controlled oscillator where the control voltage
from the loop filter determines the frequency by means of D201. A high
control voltage to the variocap. diode D201 means a small capacitance in
the diode which means a high frequency of the VCO. In the opposite way

a low control voltage means a low VCO frequency.

The RX-VCO signal is passed to two buffer amplifiers via lowpass filter
C209, C206, L201. The LO1 buffer transistor T201 is producing 5 mW for
the 1st mixer in the receiver. The 5 mW is taken from the tuned filter
L202, R202, C207, and C208. The prescaler buffer transistor T204 is pro-
ducing 0.25 mW for the 16.8 MHz mixer in the TX-Exciter-Unit. It is also
producing signal for 32/33 prescaler. The signal from transistor T204

is led through a lowpass filter C217, L206, and C222,

The gain in both buffers can be adjusted by the potentiometer R209.

32/33 Prescaler

The integrated circuit IC201 is a two modulus prescaler based on the

ECL technique.

From the control logic in the programmable divider IC202 pin 14, a high
or low level is led to the prescaler IC201 pin 1. A high level at IC201
pin 1 causes the prescaler to divide by 33 and in turn a low level at pin
sets it up for dividing by 32.

The resistor R232 and the diode D204 work as a speed-up circuit.

The Programmable Divider

The programmable divider IC202 comprises two phase detectors, a lock de-
tector, a reference divider, an A-counter, an N-counter, control logic,
and 8 latches. Only phase detector B of the detectors is in use.

When the VHF is switched on the microcomputer will load dividing figures
into the reference divider and into the A and N-counters. The microcom=-
puter loads only one latch at a time.

By setting up a code at the address inputs Ao - A2 the microcomputer
selects a latch and at the same time a code for the dividing figure is
set up at the data inputs Do - D3. The microcomputer sends a strobe
pulse to IC202 pin 12 and the selected latch is loaded. The procedure

is then repeated until all the latches are loaded.

When the channel or the function of the VHF is changed it is only the
latches for the A and N-counter which change data. The reference frequen-
cy is 2.1 MHz and it is constant. Therefore it is not necessary to
change the dividing figure every time.

In the beginning of a counting period the prescaler IC201 starts dividing
by 33 and the A and N-counters count down. First the A-counter reaches
zero and stops counting and the control logic shifts the prescaler to
divide by 32. Then the N-counter reaches zero and sends a pulse to the
phase detector B, and the control logic shifts the prescaler to divide
by 33. The control logic also reloads the A and N-counters with data
from their latches and the whole thing starts all over again.

The pulse frequency from the reference divider is 12.5 kHz. If the RX-
VCO frequency is correct the pulse frequency of the N-counter is also
12.5 kHz and in phase with the pulse from the reference divider. The
phase detector B compares the phase of the two pulses. If they are not
in phase the detector sends correction pulses to the phase-detector-
pump for correcting the frequency/phase of the RX-VCO. However, the
synthesizer circuit is born with & small phase error, therefore the
phase detector is sending small correction pulses to transistor T210
with a frequency of 12.5 kHz.
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MULTI REMOTE VHF SYSTEM

2,2.4,

F00 70 7x

Phase Detector Pump and Loop Filter

We assume that the RX-VCO frequency has decreased from its nominal fre-
quency. The phase-detector now sends negative correction pulses from
IC202 pin 17 to T210, which goes on., A current will then flow from C225
through R225 and R229 and into T210., This current will discharge C225

forcing the output voltage from the transistors T205 and T206 to increase

until the VCO reaches the correct frequency.

If the RX-VCO frequency is too high, the negative correction pulses from
the detector at pin 16 of IC202 will turn transistor T209 off. The col-
lector voltage of transistor T209 increases and a current will flow
through the diode D202, the resistor R225 and into the capacitor C225
and charge this capacitor. The output voltage at the collector of the
transistors T205 and T206 will decrease until the VCO reaches its right

frequency.

If the phase-locked-loop is locked, both outputs of the phase-detector
will be 5 V and the output voltage of the transistors T205 and T206 will
have a value between 2 V and 10 V corresponding to the VCO-frequency.
However, the system is working with a constant phase error and the phase
detector sends small correction pulses to transistor T210, even the

phase-locked-loop is locked.,

The four transistors T205, T206, T207, and T208 are working as an opera-
tional amplifier with the inverting input at base of transistor T208.
Non-inverting input is at transistor T207 while the transistors T205

and T206 form. the output stage.
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2.3,

2.3.1.

2.3.2,

2.3.3,

TX EXCITER UNIT (300)

The TX exciter unit comprises the following circuits:

Insulation Buffer and 16.8 MHz Mixer

From RX-VCO the signal is led to transistor T301 and from TX-VCO
the signal is led to transistor T302. Both transistors which are
not coupled in common base act as buffer amplifiers. The mixed
signal over resistor T305 is led to the mixer amplifier T303 via
capacitor C305. The differential signal which 1is the TX-VCO
frequency minus the RX-VCO frequency is led to the amplifier
transistor T304 through the 1low-pass filter consisting of C310,
L301, and C311. In transistor T305 the signal is amplified to TTL
level. The diode D301 works as a base clamp diode.

21 MHz Osc.

The oscillator is a Colpitt type and the oscillator transistor T308
is oscillating by means of a 21 MHz crystal X301.

The trimmer capacitor C331 is for fine adjustment of the oscillator
frequency.

RF signal for second mixer in the receiver is taken from the low-
pass filter C326, L305, and C328. RF signal for the reference
divider is led to transistor T307 for amplifying. In transistor T306
the signal is amplified to TTL level.

Phase/Frequency Detector, 32 Counter and Reference Divider

The crystal frequency is led to IC306 pin 10 which is a decade
counter. From output pin 5 of this, the frequency is divided by 5.
This frequency is led to flip-flop IC305a, where the frequency is
divided by 2. From IC305a pin 5, the 2.1 MHz is taken and this is
the clock frequency for the microcomputer and the RX synthesizer.
The resistor R322 is for pull-up and the ferrit bead FP301 is
blocking for higher harmonics of the clock frequency.

From IC306 pin 8, the 21 MHz is also divided by 10. The frequency
is divided by 2 in flip-flop IC305b and divided by 2 in IC304a. At
I1C304b pin 13, the 21 MHz is then divided by 40 and the frequency
is therefore 525 kHz at which the phase detector is working.

From the other side the mixed signal of 16.8 MHz is led to the
binary divider IC301 pin 10 where it is divided by 16. In flip-flop
I1C302b the signal is divided by 2. From IC320b pin 8 the 16.8 MHz
is then divided by 32 = 525 kHz.

The phase/frequency detector consists of IC302a, IC303, and IC304b.
From IC304b pin 9 the detector is connected to the loop filter via
the pull-up resistor R321 and the diode D303. The phase corrections
pulse from the detector is active low and when the phase Tocked loop
is in the lock the duty cycle of the correction pulse is about 30
per cent.

The correction pulses are made in this way:

After the count down of the 21 MHz the IC304b pin 9 goes low. Pin
8 goes high and this is connected to IC303 pin 2.

When the 16.8 MHz is divided by 32 the IC302a pin 6 and IC303 pin
1 go high. When IC303 pin 13 is always high the IC303 pin 8 will
go low and preset IC302a and IC304b; the correction pulse will then
go high and so on. The propagation delay in the two inverters IC303
determines the size of the preset pulse.

V W3ILSAS 4HA 3JLOWIY TLINW



MULTI REMOTE VHF SYSTEM-A

2.3.,4, Tx-vco

The TX-VCO comprises a Field Effect Transistor T311 (oscillator tran-
sistor), two coaxial coils L309 and L310, the capacitors C343 and
C345, and a variocapacitor diode D302. The frequency is mainly deter-
mined by L309, L310, C345, and D302.

The TX-VCO is a Voltage Controlled Oscillator, where the control vol-
tage from the loop filter determines the frequency by means of the
variocapacitor diode D302. A high voltage to D302 means a smaller
capacitor in D302 and again a higher VCO frequency. In the opposite way
a small control voltage means a smaller frequency.

From drain of transistor T311 the signal is led to a buffer amplifier
T310 via a tuned filter consisting of L308, R342, and C342. The fer-
rit bead is blocking for UHF oscillatings. In the collector of T310

.ﬁmmnﬂc
+5Y

—T1— 7% 70 PR OUTPUT
—t1—Tx 70 PR OUTPUT
RFT0 Tx EXC

g
5%?;3
[c32Z 1R i

28 ¢ ( ;': ';fh
@v'i’:'z'l ' g i

& FPI02 ,|§§ £308/0342
. . osc S} RN 3
there is a tuned filter consisting of L307 and C340. From here the LU 7% BUFER —] B 417 L 100 7 BupEER — e ' [N @ b 3
signal for two circuits is taken. v . : ™ |
From an outdraw on coil L307 signal to TX-buffer is taken through ca- '\ i €, w
o

pacitor C338. Here the TX-VCO signal is amplified in transistor T309.

In drain of T309 there is a tuned filter consisting of L306, C332,

C333, R332, and R333, which gives a 50 ohm generator for Power Ampli-

fier Unit. The output power from TX-buffer is 25 mW and is adjusted

by trimmer potentiometer R341.

Stop and start of both TX-buffer and TX-VCO are controlled from the micro-
computer by controlling the supply for the transistor. That secures

that the frequency is correct before the transmitter is started.

From the collector of T310 signal for the 16.8 MHz Mixer is taken via
capacitor C341.

fior 70 %% L

fov veo
1ov veo
+/0V

21MHz

2.3,5, Loop-filter

The Loop-filter amplifier is a differential amplifier (OP-Amp.) with

the inverted input at the base of transistor T314, where also the phase
detector is connected. The base of transistor T313, which is the non-
inverted input, is connected to +5V by means of R349 and R350.
Transistor T312 is the output stage,and the control voltage for TX-VCO
is taken over the resistor R346 and is filtered in the ripple-filter
consisting of R345, C348, C347, and R344, At the input R351 and C352

are working as a filter against the higher harmonics in the phase detec-

tor pulse.
We assume that the system is in lock. While the detector pulse is low

a current is flowing out of the capacitor C351 and the output voltage
over R346 increases. The TX-VCO frequency is also increasing until the
detector pulse goes high again. Because the diode D303 is blocking,a
current flows into C351 through the resistors R354 and R355. The con-
trol voltage over R346 decreases and the frequency is also decreasing.
The current which is flowing in and out of C351 is equal when the sy- 2
stem is in lock. For principal understanding accept that C353 and R352 [8]00mv o §

have no influence on the current to C351. / / -Eé \
If the TX-VCO frequency is too high, the detector pulse gets smaller

and that means that more current is flowing into C351 than there is \ K \
flowing out. That means again that the control voltage and the fre- 1 Tu-EXCITER (300)

quency will decrease until the frequency is correct again. Q25 /C305a
8L L5713, >
~N a

Tx 70 PR OUIPUT

21MHz
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The opposite process will happen if the frequency is too low. Even
though the system is in lock there is always a little phase error.
The AF modulation signal is led into the Loop-filter via resistor
R356. The control voltage is then modulated which again will modulate
the phase in the TX-VCO.
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Test conditions:(e)

Voltages without brackets:
Antenna signal 1 mV pd: Af=
+3 kHz; fm = 1 kHz

Voltages in brackets:

Antenna signal 10 mV pd; Af =
+3 kHz; fm = 1 kHz
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2,4,  TX-POWER AMPLIFIER (400)

The TX-power-amplifier comprises the amplifier and a harmonic filter.

Ru/Tx RELRY
PR OUT T0DF80/

*+13V

g N
N N
\/ \/
[ ] [ ]

2.4.1, TX-Power-Amplifier

The amplifier consists of a single transistor output amplifier and a two-
transistor power driver which are both tuned class-C amplifier circuits.
The amplifier is made on double sided epoxy board, using microstrip
technique in the tuning circuits.

The power driver is fed from a 50 ohm generator with a power level of

25 mW,

The final output power level is controlled by means of the supply voltage
level fed to the power driver. In full power mode, the power driver will
deliver about 4.5 - 5 W to the output transistor T401.

The output signal is fed to the harmonic filter through capacitors C405
and C406.

kx RO DFE0/ )
Rx 70 Rx AP 5

Tk 70 PR 0UiPU7

2.4.2, Harmonic Filter

The harmonic filter is realized as a seventh-order Chebyschev-filter,
which at the same time will provide the necessary attenuation of the har- Ti -POWER AMPLIFIER WITH REAR S/JE TRACKS
monics generated by the power amplifier and a low insertion loss at the
carrier frequency.

The output from the harmonic filter is fed to the antenne relay.

+/0V 7x BUFFER

2,5, ANTENNA RELAY (500)

The antenna relay, RE501, is placed in the Tx-power amplifier D
module (400).

Pr/Tx RELRY
PR OUT 70 DFEO/
K ke 70 Pr-0RIVER

K ) #/3v

*+13V

The relay is equipped with 2 change-over contacts and is activated
when the transmitter is keyed.

In simplex receiving mode the RF signal is led to the receiver (100)
through both contacts from the Tx-section of the duplex filter.

In simplex or duplex transmitting mode the Tx-signal is led from the
harmonic filter through one contact to the Tx-section of the duplex
filter.

The other contact is grounded. —

O 7 0 48 ovivwr
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2.6,
2.6.1.

2.6.2.

2.6.3.

2.6.5.

2.6.6,

2.6.7.

2.6.8,

2.6.9.

INTERFACE UNIT (600)

ON/OFF Function

ON

When the ON/OFF push button is activated T604 is turned on and the
relay RE603 is engaged. When the uC leaves reset condition PC5 is set
to high level and T605 will be conducting, keeping T604 on.

OFF

When the ON/OFF push button is activated again IC619 receives a message
on the serial interface. Then it stores the actual settings of the chan-
nel, volume, squelch, power level, INT/USA mode, and scan time. After-
wards PC5 is turned low, and T605, T604, and RE603 will switch off.

Battery Sensor

If the battery voltage drops below approx. 9.5V the output of IC607c
goes high, and the uC will switch off the set.

Delayed OFF

If the ON/OFF push button is kept activated longer than approx. 3 secs,
pin 12 on IC612b will go low forcing the uC into reset. This means that
as soon as the button is released the set will switch off.

Temperature Sensor

Not mounted.

5V Supply

The 5V power supply is an integrated, non adjustable regulator.

10V Supply

The 10V supply is a serial regulator with current limiter. When it is
switched on T610 gets base current through R632 and R641. Thus T610
draws collector current so that T609 turns on and the output voltage
rises. When T613 begins to conduct the current in T610 is reduced. Thus
the base current in T609 is also reduced and the output voltage stabi-
lizes. The current limiting starts when the voltage across R640 is big
enough to turn T606 on and makes the current flow through D608 to the
emitter of T610, and therefore the current in T610 and also in T609
will decrease which results in a decrease of the output voltage.

PA Regulator

By means of the PA regulator it is possible to adjust the output power
of the transmitter.

When the output from IC603b is changed from O to 5V, T607 is turned off.
Thus T608 is turned on and then also T612 and T611 and the output vol-
tage rises. When the voltage at the base of T608 is equal to the voltage
on the base of T607 the current in T608 is reduced and then also in

T612 and T611 and the output voltage stabilizes.

The output power from the TX POWER AMPLIFIER is adjusted by changing the
output voltage of the PA REGULATOR with R668. When reduced output power
is chosen (1W mode) the uC turns PB5 to OV and the reference voltage to
the regulator will be lowered. It can be adjusted at R629, and thus also
the reduced output power.

Vpp Generator

This converter makes 24.5V for erasing and programming the EEPROMs.

The output is adjusted with R617a.

When one of the EEPROMs IC609 or IC610 receives a write or erase code
from the uC they turn pin No. 1 to OV. This enables the oscillator
IC608. T617 is turned on when pin No. 10 on IC608 goes to a high level
and the coil L601 will be charged. When pin No. 10 goes low T617 turns
off and current will flow through D615 and charge the capacitor Cé655,
and the output voltage will rise. When the output voltage is high enough
the output transistor of the comparator IC607b turns on and stops the
oscillator until C655 is discharged so much that the output of the com-
parator turns off again.

RX Filter Control Amplifier

The control voltage from the RX VCO is turned into a control voltage
to the capacity diodes in the band pass filters in the receiver.

W3ILSAS 4HA 3LOW3Y TLNW
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2I6l10|

2.6.11.

2,6.12,

2.6.13,

Microphone Amplifier

The amplifier consists of three stages. In the first stage the signal

is preemphasized. In the next stage the signal is clipped when the in-

put signal is big enough, and in the last stage the signal is deemphasized
before it is led to the modulator in the TX EXCITER. The deemphasizing

is necessary because it is a phase modulator.

Squelch Circuit

The signal from the receiver is fed to the active high pass filter
IC605a. The filter attenuates signals below 10 kHz which means that

talk will not be detected.

The output of the filter is fed to the clipper T615 and the detector
comprising the capacitor C645, the diodes D613, D614, and the resistors
R603a and R605a.

The rectified noise level is compared with a reference level in the vol-
tage comparator IC615b. When the noise level is higher than the reference
level, the output will be low. This output is connected to PD7 on the
uC, which will turn off the AF by means of T618, except if the squelch
setting is O ( in the display). The correspondence between the number

in the display and the latch IC604:

SQ: Without carrier: With carrier:
Q8 Q7 Q6 Q5 Q8 Q7 Q6 @5
0 11 1 11 1 1
1 11 1 0 11 11
2 11 0 1 11 1 0
3 1 1 0 O 11 0 1
4 1 0 1 0 11 0 0
5 1 0 0 O 1 0 1 0
6 0 1 1 0 7 0 0 0 2.6.14.
7 0O 1 0 O O 1 1 0
8 0O 0 1 0 0O 1 0 O

AF Circuit

The AF signal from the receiver is fed to the active filter IC605b.

The filter provides a frequency response of -6 dB/Oct. in the range

0.3 to 3 kHz and limits the signals outside this range. Further the
signal is fed to the telephone output amplifier IC606b and T616.

From the telephone output the signal is fed through the VOLUME CONTROL
circuit IC606 and the AF POWER AMP.

The DC current in the differential amplifier in the VOLUME CONTROL is
controlled by the transistor between pins 9, 10 and 11. The attenuation
will be minimum when the current through the transistor between pins

3, 4 and 5 is maximum, and this is the condition when the outputs Q1 -
Q4 on the latch IC604 is high (display reading will be 15). In that
case the voltage on pin 4 of the differential amplifier will be the
same as on pin 2.

The D/A converter R631a - R634a is together with the resistqr R628a
functioning as a voltage divider. With all the outputs Q1 - Q4 at OV
the voltage between pin 4 and pin 2 will be approx. 200 mV. This means
that the current through the transistor between pins 3, 4 and 5 will be
minimum and the signal will be attenuated about 60 dB,

Resistor R625a and capacitor C658 prevent cross talk from the supply
voltage to the output of the attenuator.

Selcall

The input to the selcall is taken from the telephone output. The signal
is first amplified and limited in IC603a. Then it passes the bandpass
filter and after this it is rectified and compared with a reference
level in the comparator IC615a.

2.1 MHz is divided in the programmable counter IC618. The output of
this is divided by 2 and turned into a square wave in the flip-flop
IC612a. The outputs of the flip-flop are connected to the switches
I1C613. The frequency at which the switches around the capacitors C629
and C630 are working determines the resonance frequency of the filter.
Thus by changing the dividing figure to IC618 it is possible to change
the resonance frequency of the filter.

With R663 it is possible to adjust the resonance frequency of the filter
(see the adjustment procedure).

2'6'15!

Figure f(nominal) IC618 input f(clock) f(resonance)
No. (Hz) 6543210 (Hz) (Hz)
1 1124 1010001 12963 1127
2 1197 1001100 13816 1201
3 1275 1001000 14583 1268
4 1358 1000011 15672 1363
5 1446 0111111 16667 1449
6 1540 0111011 17797 1548
7 1640 0111000 18750 1630
8 1747 0110100 20192 1756
9 1860 0110001 21429 1863
0 1981 0101110 22826 1985
R 2110 0101011 24419 2123

When the radio is switched on the dividing figure corresponding to the
first figure in the selcall number is put on port A on the uC which is
connected to the input of IC618. If the correct tone is received the
output of the comparator IC615a goes low. This output is connected to
the uC INT pin. When the tone disappears again the uC will put out the
dividing figure corresponding to the next figure in the selcall number.
If all five tones are received correctly then the uC will send a mes-
sage on the serial interface to the keyboard unit, turn on the selcall
relay RE602, and send out an alarm tone from PC1 via the volume control
and power amp. to the loudspeaker. The alarm tone lasts for 10 secs after
an individual call and after an all call it lasts until the selcall is
reset.

If the SELCALL TEST button is activated the alarm circuits and indica-
tors are tested.

2.6.16,

EEPROMs

The EEPROMs contains an address/opcode register, a data register, a
memory array and some decoding logic.

With the AD/DA 1line (PC2) at a high level the uC sends out the chip
enable address, but as the uC always transmits in blocks of 8 bits,

the first 4 bits will be ignored. The EEPROMs compare the last 4 bits
with the chip select pins C1 - C4, and only the EEPROM where the levels
on the select pins are equal to the chip enable address send from the uC
executes the instruction. Next the uC sends out a 5 bit address for the
memory matrix and a 3 bit opcode to select the function:

2,6.17,

Opcode | o3 | 02 | o1
Read 0 0 0
Word Erase 0 1 0
Write 0 0 1
Standby 1 0 0

Read Operation

After the read opcode the uC will turn the data pin (PB6) to an input
pin set the AD/DA 1line (PC2) to low level (data mode) and read 32

bits (four 8 bit words). This is because the memory matrix is organized
as 32 words containing each 32 bits. When the uC has finished it will
set AD/DA to a high level (address mode) and turn the data pin to an
output again and send out the chip address and the standby code.

Store Operation

The uC will then after the memory address information send the word
erase code. Then the Vpc (pin No. 1) will go low as soon as the AD/DA
line goes low, thus enabling the Vpp-GENERATOR. This will be kept on
for approx. 120 msecs. While the old byte is being erased the new one is
read into the data register (4 bytes with each 8 bits).

Then the chip enable address and the memory address is sent out with
the write code. The AD/DA 1is kept low for 10 msecs and the new word
is stored. Again the Vpc pin will go low and enable the Vpp-GENERATOR.
If several wordsare to be stored the whole procedure will be repeated
as many times as necessary. At last the chip enable address and the
standby code is sent out.

Serial Interface

The transmission of information between the 2 uCs takes place on a serial
bus similar to a RS232C serial interface. Each byte consists of 8 bits

of information, a start-, a stop-, and a parity bit. 0dd parity is being
used and the transmission speed is 2400 Baud. Only one byte will be
transferred in each period of 10 msecs.

Transmission can only take place when the DTR (PD1) is high. The uC
on the KEYBOARD UNIT will take this line high once every 10 msecs.

Transmission from IC619 to IC709

Transmission is allowed on the RXD line (PC4) as soon as DTR is high
independent of the level of RTS. IC709 will keep DTR high as long as
it is receiving a byte.

Transmission from IC709 to IC619

IC709 will set RTS (PD6 on IC619) to a high level at the same time as
it sets DTR high. If IC619 has nothing to transmit it will answer by
setting CTS (PC6) to a high level as soon as it is ready to receive.
After ICTO09 has received the ready signal it will start transmission
on the TXD line (PDO on IC619). The DTR, RTS and CTS will be kept high
as long as the transmission takes place.

The Key-Function

If the transmitter is keyed the input PD2 on the uC is put to a high
level, If the radio is tuned on a simplex channel, the AF is muted by
setting the output PB4 to a high level, Then the synthesizer is moved
4,6 MHz upwards. Then the TX-VCO is turned on by setting PB3 high and
after approx. 15 msecs also the TX-BUFFER on (PB1 high) and after
further 60 msecs the PA-REGULATOR is turned on by setting PBO and PB5
high.,

If reduced power is selected PB5 will be low.

When the key is released the PA-REGULATOR is turned off first. After
approx. 15 msecs the TX-BUFFER is turned off, and after further 45 msecs
the TX-VCO is turned off. If the set is in a simplex c¢hannel the synthe-
sizer is moved 4.6 MHz back again, and the AF is turned on.

The Microcomputer

The uC is held in reset by a low voltage on the RESET input pin. As
long as the uC is in reset it is doing nothing and all ports are confi-
gured as input pins,

The 10V-SENSOR secures that the capacitor C654 cannot be charged before
the 10V supply is higher than approx. 8V. The 5V is checked internally.
When the voltage on the reset pin is above the internal comparator level
the uC starts. First all pins on PA, PB, and PC are configured as outputs.
PB4, PB6, PC2, PC4, and PC5 to high level and the rest to low level.
Then the uC reads the address range from 64 to 7F in the EEPROM IC609.
If there is an error in the range from 64 to 77 the uC will transmit an
"EO" message to the display and go to test mode. If there is an error

in the address range from 78 to 7F it will always initiate with channel
16, volume level at pos. 5 and the squelch level at 4.

If the first test is passed the uC will send information to the VOL/SQ
latch (IC604) to the RX-synthesizer and initiate the selcall.

Then the uC supervises the KEY-input (PD2), the squelch detector (PD7),
the selcall detector (INT pin), the RTS-input (PD6), and the battery
sensor., (See the appropriate sections).
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2.7, KEYBOARD UNIT

2.7.1,  Display

The LCD-display is static driven with an 50 Hz AC signal measured with
reference to the back plane input (BP pin numbers 1, 27, 28, 54). A seg-
ment which is off has always the same voltage as BP.

The latches (IC701 - IC706) is loaded serially from the uC. Every 10 msecs
a strobe puls is sent to the latches, and the content of the internal
shift register in the latches is loaded into the output latches. After-
wards new information is shifted into the shift registers so the content
is ready when the next 10 msecs have passed.

2.7.2, Keyboard

The keyboard is scanned once every 10 msecs, First PA4 is turned low,
and PAO- PA3 are turned into inputs. Afterwards PCO-PC3 are read, and if
there is a low level on one of these pins a push button is activated.

If they are all high PA3 is turned low and the others to input pins, and
PCO-PC3 are read once more and so on, When finished PAO is left at low
level,

2.7.3, Panel Illumination

The LEDs are driven with a constant current generator. With PB1 at OV
the current generators are on and with PB1 at 5V they are switched off.

2.7.4, The Microcomputer

The uC uses the internal clock-generator and a ceramic resonator. The
clock frequency is approx. 4 MHz,

The uC takes care of the dual watch and scanning functions and the key-
board and display. This means that when scanning, the uC requests a new
channel every 100 msecs if it has not received a message telling that
there is a carrier,

Concerning the serial interface see section 2,.6,15. SERIAL INTERFACE.
When the radio is on and the ON/OFF switch is activated and released
again the uC will be interrupted. The uC will then transmit a message
to IC619 to tell it to switch off,

2,7.5, Dual Watch

When the radio is dual-watching the receiver is watching CH16 for

100 msecs once every 1.5 sec. If there is a carrier on CH16 the receiver
will stay there until the carrier disappears.

When there is not a carrier on CH16 only the number of the primary
channel is shown in the display along with the DW-sign.

The uC on the keyboard is taking care of the timing and requesting

every change of channel.

2.7.6. Scanning

When the radio is scanning the radio is listening to the channels in the
scanning table for 100 msecs each, CH16 is being watched for 100 msecs
in between every channel, If there is a carrier the receiver will start
dual watching on this channel as long as the SCAN TIME is set. There is
built in a hold time of 1.5 secs so that the receiver will stay there
for 1.5 sec after the carrier has disappeared.
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2.8,

DUPLEX FILTER (800)

With a duplex filter, DF801, placed in the station it is possible to
operate in full duplex mode with only one antenna installed.

The duplex filter consists of 7 cavities, three in the Rx-section and
four in the Tx-section.

The cavities in the Tx-section are stagger tuned. Two cavities (D-E)
are suppressing the noise in the receiving band 160,625 MHz - 162,025
MHz with min. insertion loss in the transmitting band.

The function for the other two cavities (F-G) is to provide a band stop
filter in the range of the image frequency band of the duplex distance,
4,6 MHz: 151.425 MHz - 152,825 MHz.

The cavities (A-B-C) in the Rx-section are stagger tuned. They are sup-
pressing the transmitting frequencies with min. insertion loss in the
receiving band.

See the picture of the frequency response of the duplex filter.

NB! The duplex filter is adjusted with special measuring equipment and
must only be adjusted by S. P. Radio A/S.

TECHNICAL DATA FOR DUPLEX FILTER FOR SAILOR VHF RT146 - RT2047,

DATA:

Transmitter: Frequency Range:
Band-stop attenuation: -30 dB 151.425 - 152.825 MHz
Band-stop attenuation: =47 dB 156.025 - 157.425 MHz
Insertion loss max.: 1.6 dB

Return loss min.: 17 dB

Receiver:

Band-stop attenuation: -60 dB 160.625 - 162.025 MHz
Insertion loss max.: 1.5 dB

Picture of frequency response for duplex filter:

dBh 151405 150825 156025 157425 60625 162025
! ! ! i ! EFR’UUEI?CL/ .

[MHz]

E/nser/‘. loss. 7!

Ninsert 0551 | X
\max. 1.50B

} max. 1.60B1

| |
I 1Kx-section

-3008-] - 4 -

YTt A —— = At m———m———— g — = — =k -

A+ == i m o mm—
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2,9, FILTER UNIT (900)

The functicn of the Filter unit is to protect the set against RF
ference from equipment installed near the set.
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2.9.1,

The function of the FILTER UNIT is to protect the set against

RF Interference from equipment installed near the set.

NOTE! Before placing the FILTER UNIT it is necessary to loosen

BLACK
GREEN
RED/BLACK
RED/WHITE
YELLOW/BLACK
YELLOW/RED
BLUE

GREY

BROWN

BLACK

the screws and nuts for the one plastic piece in the corner,

The capacitor C9071 must be removed, because there is no room

for it.

After soldering of the wires on the FILTER UNIT for special

options the ceramic capacitors C902-C912 must be bent down

FILTER UNIT (900) FOR SPECIAL OPTIONS

to give room for the cover.
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H
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5-0-24147
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MAIN DIAGRAM
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2,11,

VHF R72047 and 72037

RED

MICROTELEPHONE

e
7080/

HAND
HEY

580/

rEO3
74

COMNECTOR

INSTALLATION,

SCRAMBLER (RY 200/

AF FRoYY
NI FREAMP

D-CONNECTOR

SHORTWAVE S130X

RED

{wwr7e

e/ 70!

MC170/

roR 75T

)

MANLFACTOR TYPE S.P.NUMBER

MICROTELEPHONE with ELEKTRET ESPERA PRINT NR.5-0-24025A 600108

C1 CAPACITOR ELECTROLYTIC 1uF 20% 50V * ERO EKIOODAATICOH 14.506
c2 CAPACITOR ELECTROLYTIC 33uF 20% 16V ¥ ERO EKINDODAAZ233D 14.518
C3 CAPACITOR CERAMIC 10nF -20/+80% 50V KCK HETOGIYF1032Z 15.170
Cé4 CAPACITOR CERAMIC 4.7nF 20% 50V KCK HEBNSJYD4T2M 15.165
C3 CAPACITOR CERAMIC 1.8nF ~-20/+80% 400V FERROPERHM 9/0141.,9 15.735
Cé CAPACITOR CERAMIC 330eF 20% 400V FERROPERM ?2/0129,9 16.093
Cv CAPACITOR CERAMIC 10nF -20/+80% 50V° KCK HETOSJIYF103Z 15.170
ca8 CAPACITOR CERAMIC 1.8nF -20/+80% 400V FERROPERHM ?/0141.,9 15.735
c? CAPACITOR CERAMIC 10nF -20/7+80% 50V KCK HETOSJIYF103Z 15.170
Cin CAPACITOR CERAMIC 10nF ~20/+80% 50V KCK HETOSJYF1037 15.170
D1 DIODE BavV21 PHILIPS BAV 21 25.340
MCA1 MICROPHONE ELEKTRET EBM10 NIPRON EBM1D 46.012
R1 RESISTOR 1.2 KOHM 5% 0,32 PHILIPS 2322 181 13122 01,202
2 RESISTOR 5.6 KOHM 5% 0.334 PHILIPS 2322 181 33562 01.718
R3 RESISTOR 27 KOHM 5% 0.33W PHILIPS 2322 181 33273 01.735
R4 RESISTOR 12 KOHM 5% 0.33W PHILIPS 2322 181 33123 n1.727
RS RESISTOR 220 OHM 5% 0.33W PHILIPS 2322 181 33221 01.682
Ré6 RESISTOR 12 KOHM 5% 0,334 PHILIPS 2322 181 33123 01,727
R7 RESISTOR 120 KOHM 5% 0.33W PHILIPS 2322 181 13124 01.252
R8 RESISTOR 470 OHM 5% 0.334 PHILIPS 2322 181 33471 01.691
R9 RESISTOR 56 OHM 5% 0,33V PHILIPS 2322 181 33569 01.668
51 MICROSWITCH E62-10H PDT CHERRY E62-10H PDT 44,025
T TRANSISTOR BC548B * PHILIPS BC548B 28.076
T2 TRANSISTOR BC548B * PHILIPS BC548B 28.076
T3 TRANSISTOR BC548B * PHILIPS BC548B 28.076
TC1 TELEPHONE CARTRIDGE 200 OHM KIRK 01132518 46.010




RT2047 4-6-24025B
4-0-24025C 4-0-24293B

2,11,1 MICROTELEPHONE INSTALLATION,

SCRAMBLER (RY200{ and RT2048

VHF #T2047 and 7203/

RED

7C80/

HAND
KHEY
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NENN]

$
ad

P3
D-CONNECTOR
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HITE o

el
HAA,H_ ) o
wy  SI70f é

Pl70/
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CONNECTOR
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A
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YTy
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For TEST
::--g
S=S
o
5-0-240258
% In orange marked microtelephone carfridge R2 is changed from 1k8 o 5k6 ohm. @
POSITION DESCRIPTION MANUFACTOR TYPE $.P . NUMB
MICROTELEPHONE WITH ELECTRET MIC. AMP. ESPERA PRINT NR.5-0-240258 6NNRTS
1 CAPACITOR ELECTROLYTIC 100uF 202 10V *ERO EKI 00 BB 310 C 14,607
ce CAPACITOR CERAMIC 10nF ~20/+80% 50V #KCK HETOSJYF103Z 15.170
C3 CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKI 00 AA 210 F 14.512
Cé CAPACITOR ELECTROLYTIC 0.47uF 20% 50V ERO EKI 00 AA 047 H 14504
cs CAPACITOR ELECTROLYTIC 100F 20% 35V * ERO EKI 00 AA 210 F 14.512
Cé CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKI 00 AA 210 F 14.512
c? CAPACITOR ELECTROLYTIC 10uF 20% 35V * ERO EKI 00 AA 210 F 14.512
C8 CAPACITOR CERAMIC 1aF 10% 100V *PHILIPS 2222 630 03102 16.149
c9 CAPACITOR CERAMIC taF 10% 100V *PHILIPS 2222 630 03102 16.149
cin CAPACITOR ELECTROLYTIC 33uF 20% 16V *_ERO EKI 00 AA 233 D 14.518
cit CAPACITOR CERAMIC 10nF -20/+80% 50V #KCK HE7OSJYF 1032 15.170
D1 DIODE 1N4148 x ITT 1N4148 25.1 31
MC1 MICROPHONE ELECTRET WM-034BY MATSUSHITA UM-T134BY 46.012
R1 RESISTOR 1.8 KOHM 5% 0.33U BEYSCHLAG MBA 0204-00-BX~5% 01.707
R2 RESISTOR 1.8 KOHM 5% 0.33U BEYSCHLAG MBA 0204-00-BX-5% 01.707
R3 RESISTOR 8.2 KOHM 5% 0.33W BEYSCHLAG MBA 0204~D0-BX-5% 01.723
R4 RESISTOR 18 KOHM 5% 0.33y BEYSCHLAG MBA 0204-00-BX-5% 01,752
RS RESISTOR 2.7 KOHM 5% 0.33U BEYSCHLAG MBA 0204-00-BX-5% 01.711
K6 RESISTOR 4.7 KOHM 5% 0,33y BEYSCHLAG MBA 0204-00-BX-5% 01,717
R7 RESISTOR 2.2 KOHM 5% 0.33U BEYSCHLAG MBA 0204-00-BX-5% 01.709
R8 RESISTOR 6.8 KOHM 5% 0.33W BEYSCHLAG MBA 0204-00-BX-5% 01,721
R% RESISTOR 2.7 KOHM 5% 0,33V BEYSCHLAG MBA 0204-00-BX-5% 01.711
R1il RESISTOR 120 KOHM 5% 0. 33U BEYSCHLAG MBA (1204-00-BX-5% 01.753
R11 RESISTOR 39 KOHM 5% 0.33W BEYSCHLAG MBA 0204-00-BX-5% 01.740
51 MICROSWITCH E62-10H PDT CHERRY E62-10H PDT 44.025
T1 TRANSISTOR BC547C 563 BCL547C 28.068
T2 TRANSISTOR BCS547C S6S BC547C 28.068
T3 TRANSISTOR BLS4TC S6S BC547C 28.068
TCH TELEPHONE CARTRIDGE 200 OHM S.E.K. (KIRK) 0113.2518 (0113.2510) 46.010




CRY2001, RT2047, T2031, RT2048

4-0-24803 A

2,12, SPECIAL INSTALLATION WITH 2 MICROTELEPHONES:
H2086 FOR SCRAMBLER CRY2001
H2087 FOR VHF RT2047 AND SSB T2031

MICROTELEPHONE ONE WITH PREFERENCE

H2086 H2087 NORMAL MICROTELEPHONE
MICROTELEPHONE MICROTELEPHONE HOOK 1 program 2000 (HAWDSET 1)
CONNECTOR for CONNECTOR for PT 2047
CRY 2001 AND RT2048  and 72031 r
BROWN BROWN.
0w
RED 6 I — 72
RED D=4
YELLOW I 58 |
l vaow o] ; S
| | wwire P
WHITE 1 s
BIVE J2 (GREEN 7 HAND KEY 1
6
sed— A MIC.PRE-AMP  HC
(?NNECIION BOARD
‘moglute 1) 3| |
L 5-0-24281 B l'é‘]“" g 2
—] EEREE
J
REEE
e 9 8 2 72 (H2088) R (T 17T = 7he cable between the Hooks.
T is nof faclory deleivered (7% O.14mm?)
7
? ¢ 1)
Qﬁ AR R RY VD) MICROTELEPHONE
WHITE (HANDSET 2)
BLUE } r_ﬂn
YELLOW r ] .
RED
BROWN BROWN g

i
 §
YY)

Gy

veuow 7] S
=

wire O] | 2

[]
J3 S22 BLUE/GREEN. 7 @

] BLUE
7 o 7 I

05/ o

CONNECTION BOARD
‘module 1
JHITE) _ w

2

HAND KEY2

MIC. PRE-AMP  MC

=7
5-0-242818

$1,2 is shown with microtelephone in Hook

Recommencied cable length max. 20 meters.

BROWN If there is "Hum"or noise problems with the
modulotion, the ground wires whife and yellow

in P3 mus/ be separated. Yellow wire on Pin 2,
white wire on Pin 7.



2,13,

H2088 FOR SCRAMBLER CRY2001
H2089 FOR VHF RT2047 AND SSB T2031

MICROTELEPHONE ONE WITH PREFERENCE

SPECIAL INSTALLATION WITH 3 MICROTELEPHONES:

H2088 H2089 NORMAL MICROTELEPHONE
MCROTELEPHONE MICROTELEPHONE HOOK 1 program 2000 (HANDSET 1)
CONNECTOR for CONNELTOR for RI 2047 r_?
ey 2001 and 72037 f
BROWN
ROWN
f RED | ——5—:11 /2
o4
‘e VELLOW | g
20 ,©
e 3 0| WHITE | 25 :
8o . BLUE 7< HAND KEY 1
N s MIC.PRE-AMP 1O
l ((Dlggfl(;flgN BOARD <
moaul |
5-0-24281 B SREIAE
SEREE
—
o 9o 9 <£ ~
7 2 3 4 5
o o o o /J2(H2088)
Z 2 T77T7T Tom— The catle between the Hooks,
. . T s not factory deleivered ( 7<0, tamnt)
(é 3¢ 32’2 (h2088) MICROTELEPHONE
T HOOK 2/3 (HANDSET 2)
BLUE 1 r_ﬁn
VELLOW r_ﬁ
RED j
BROWN BROWN S
o~
RED bl fe
155X
veuow 7] v
7K |,
wire O] 2q
S2__BLUE/GREEN T HAND KEV2
BLLE
I MIC. PRE-AMP  MC
o
CONNECTION BOARD
(module 1)
5-0-242818

WHITE
YELLOW
RED
BROWN

MICROTELEPHONE
(HANDSET 3)

Beown S
——zj—l o~
S
RED b B¢ BROWN
D —
vewow 7 ) BLUE
oy e 1] L :
ware T T WHITE
HAND KEY 3
MIC. PRE-AMP MC

o

CONNECTION BOARD
(module 1)
5-0-242818

L—* 2t

_J

S§1.2.3 Is shown with microtelephone in Hook
Recommended cable length max. 20 meters
If there is Hum"or noise problems with the modulotion,

the ground wires whife ana yellow in P3 and Py must be
Sseparated. Yellow wire on Pin 2, white wire on Pin 7

708%2=0-Y%
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RT146-RT2047 A

2,14, DC POWER SUPPLY N418

GENERAL DESCRIPTION

The power supply N418 is constructed for supply of a 13.2V VHF from a 24V
DC system. In order to obtain high efficiency, the principle of regulation
is the switch mode principle.

TECHNICAL DATA
The power supply N418 is on/off controlled from the connected VHF unit.

Input Voltage: 16 - 32V DC
Qutput Voltage: 13.2V DC
Qutput Current: Max. 7A DC
Operation Temperature Range: -150C - +550C
Switch Frequency: | Approx. 40 kHz

PRINCIPLE OF OPERATION
The on/off information from the connected VHF unit is controlling the N418
via pin 4 of P201.

The regulation takes place after the forward principle, which means that
during the "on time" of the switching element T202, the coil L105 is
connected direct from the input to the output.

When switching element T202 is turned off the stored energy in L105
maintains supply of current to the output via diode D201.

Regulation of the output voltage takes place via pulse width regulation,
which means that the "on time" (duty cycle) of the switching element T202
is controlled. The regulation gives long "on time" when the input voltage
is low, a further decrease of input voltage allows the T202 to be on,
continuously. If the input voltage is increased the "on time" is shortened.

In order to limit the inrush current during the switching on of N418, soft
start is built into N418, thus enabling a short "on time" for T202
immediately after the switching on, and afterwards the "on time" is slowly
increased. Current limitation is established by sensing the voltage across
the resistor R126. If the current is too high, the pulse width is shortened
in order to reduce the output current.

CIRCUIT DESCRIPTION

When N418 is switched on the resistor R113 is connected to the negative
terminal of the supply in the VHF and transistor T102 is on. The IC101
starts to function. The voltage level on pin 9 of IC101 controls the duty
cycle and the voltage always starts from the low because C108 is discharged
via transistor T101 every time the N418 is switched off.

Pin 16 of IC101 is a 5V reference voltage, which is divided down in R104,
R105, and R106 and connected to pin 2 (the non-inverted input). Pin 1 of
IC101 is connected to the output voltage via voltage divider R117 and R122,



2.14. DC POWER SUPPLY N418 cont.:

the two Tlevels are compared and the pulse width is controlled so that the
output voltage stays stable. Pin 11 and 14 are outputs connected in
parallel, the signal forms via T103 and T201 the drive signal for the
switching element T202. The components L103, L104, R123, R124, R125, and
C121 control the switching on and off of T202 and D201. D105 prevents
inverse polarity across T202.

The IC102 senses the output current via the voltage across R126. If this
voltage is too high - due to an overload - the pulse width and thus the
output voltage is reduced.

With capacitors and coils in input and output, switching noise is suppressed
so that the N418 fulfils the CISPR noise regulations.

ADJUSTMENT PROCEDURE
Adjustment of output voltage.

With a load equal to the consumption of a VHF unit in receive condition
0.5 - 0.8A measure the output voltage across C126, and if necessary adjust
with R105 to 13.2V.

Adjustment of max. current.

With a load of 5.8A (2.3 ohm) across the output, check that the output
voltage is still 13.2V.

Change the load to 1,5 ohm by paralleling 4.3 ohm to the 2.3 ohm. The
voltage will then be 10.5V and the output current is 7A. If necessary adjust
to 10.5V with RI111.

L%0214=-9%1 1Y
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DIMENSIONS AND DRILLING PLAN N420

PARTS LIST N420

105 mm

POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMB
VOLTAGE REGULATOR N420 ESPERA PRINT NR.5-0-24613B 600416
C1 CAPACITOR ELECTROLYTIC 47TuF -10/+502 63V *ERO EB 00 FC 247 J 14.552
c2 CAPACITOR MKT 220nF 10X 100V SIEMENS B32511-D1224-K000 11.227
C3 CAPACITOR MKT 220nF 10% 100V SIEMENS B32511--D1224-K00O0O 11.227
Cs4 CAPACITOR ELECTROLYTIC 4TuF -10/+50% 63V *ERQ EB 00 FC 247 J 14.552
Cs CAPACITOR MKT 100nF 102 100V *STEMENS B32510--D1104-KOOO 11.219
D1 DIODE MR750 MOTOROLA MR750 25.219
D2 DIODE SCHOTTKY BAT 43 THOMSON-CSF BAT43 27.600
D3 DIODE ZENER 7.5V 5% 0.4W BZX79CTVS *MOTOROLA BZX79CTVs 26.539
D4 DIODE ZENER 36V PHILIPS BZVB5C36 26.780
D5 DIODE 1N4148 * ITT 1N4148 25.131
D6 DIODE 1N4148 * ITT 1N4148 25.131
F1 FUSE 8A.F. @85x20mm *ELU 171 100 B8A.F. 45.561
DIN 41571
IC1 VOLTAGE REGULATOR +12V * MOTOROLA MC7812CT 31.260
R1 RESISTOR 1 OHM 10% 6.5V VITROHM 1RO 102 TYPE 296-0 05.725
R2 RESISTOR 1 OHM 10% 6.5V VITROHM 1RO 10X TYPE 296-0 05.725
R3 RESISTOR 1 OHM 10% 6.5V VITROHM 1RO 10X TYPE 296-0 05.725
R4 RESISTOR 47 OHM 5% 0.6W BEYSCHLAG MBB0O207-100BX 03.167
RS RESISTOR 27 OHM 5% 2.5V PHILIPS 2322 192 32709 04.660
Ré6 RESISTOR 1 KOHM 5% 0.33U PHILIPS 2322 181 53102 01.200
R7 RESISTOR 1 KOHM 5% 0.33V PHILIPS 2322 181 53102 01.200
R8 RESISTOR 10 KOHM 5% 0.33W PHILIPS 2322 181 53103 01.225
R9 RESISTOR 2.2 KOHM 5% 0.6U BEYSCHLAG MBBO207 03.208
R10 RESISTOR 6.8 ohms 102 6.5U VITROHM 6R8 10X TYPE 296-0 05.730
R11 RESISTOR 6.8 ohms 10% 6.5V VITROHM 6R8 10% TYPE 296-0 05.730
R12 RESISTOR 6.8 ohms 10% 6.5U VITROHM 6R8 10% TYPE 296-0 05.730
R13 RESISTOR 6.8 ohms 10% 6.5V VITROHM 6R8 10Z TYPE 296-0 05.730
R14 RESISTOR 6.8 ohms 10X 6.5U VITROHM 6R8 10X TYPE 296-0 05.730
R15 RESISTOR 6.8 ohms 10% 6.5V VITROHM 6R8 10X TYPE 296-0 05.730
R16 RESISTOR 6.8 ohms 10% 6.5U VITROHM 6R8 10% TYPE 296-0 05.730
R17 RESISTOR 6.8 ohms 10X 6.5U VITROHM 6R8 10X TYPE 296-0 05.730
R18 RESISTOR 6.8 ohms 10Z 6.5U VITROHM 6R8 10X TYPE 296-0 05.730
R19 RESISTOR 6.8 ohms 10% 6.5V VITROHM 6R8 10X TYPE 296-0 05.730
R20 RESISTOR 6.8 ohms 10X 6.5U VITROHM 6R8 10X TYPE 296-0 05.730
R21 RESISTOR 6.8 ohms 10% 6.5V VITROHM 6R8 10X TYPE 296-0 05.730
R22 RESISTOR 6.8 ohms 10% 6.5U VITROHM 6R8 10% TYPE 296-0 05.730
R23 RESISTOR 6.8 ohms 10% 6.5U VITROHM 6R8 10X TYPE 296-0 05.730
T1 TRANSISTOR DARLINGTON MJ2501 *MOTOROLA MJ2501 29.235
T2 TRANSISTOR DARLINGTON MJ2501 *MOTOROLA MJ2501 29.235
T3 TRANSISTOR BC547B * ITT BC547B 28.067
T4 TRANSISTOR BD140-10 * PHILIPS BD140-10 29.066
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N420 must only be mounted vertically.

Free distance must be kept to allow circulation.
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3,0, MECHANICAL DISASSEMBLING RT2047




MECHANICAL DISASSEMBLING RT2047 cont.
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N420-RT2047 A

2,15, N420 24V/12V REGULATOR

GENERAL DESCRIPTION
The regulator N420 is a general purpose 24V DC to 13.2V DC regulator, e.g.
to be used for supply of SAILOR VHF radiotelephones.

The regulator N420 is a serial regulator with excellent noise performance.

TECHNICAL DATA
The regulator N420 is on/off controlled from the connected VHF unit.

Input Voltage: 21.6 to 31.2V DC
Qutput Voltage: 13.4V DC
Qutput Current: Max. 8A DC
Operation Temperature Range: -150C to +550C
Fuse: 8 Amp. 5 x 20 mm
Current from on/off Terminal: Less than 15 mA DC

PRINCIPLE OF OPERATION

A linear serial regulator where most of the Toss is dissipated in resistors.
It is provided with a terminal for remote shut-down.

I[f the on/off terminal is connected to the -terminal, the regulator is on.
If the on/off terminal is disconnected, the regulator is off.



CIRCUIT DESCRIPTION

The output voltage is regulated by the integrated voltage regulator IC1.
The output voltage is 12V DC plus the forward voltage of the diodes D5
and D6 approx. 13.4V DC, if T4 is turned on. If the output voltage falls
the current through IC1 and R5 increases. An increase in voltage across
R5 will result in an increase in current in T1 and R10 - R23 and the out-
put current. T1 delivers most of the output current and FC1 only a small
driver current.

If the input voltage is low and the output current is high, the voltage
across R10 - R23 results in T1 goes into saturation. The voltage across
R4 increases and when the voltage across R4 and VBg of T1 is greater than
approx. 1 Volt, T3 starts to conduct base current to T1. This transistor
starts to shunt the remaining current to the output, bypassing R10 - R23.

When the input voltage and the output current are high, T1 is nearly sa-
turated. When the input voltage is low and the output current is high,

the resistors R1 - R3 will result in saturation of both T1 and T2, The com-
bination of T1 in saturation and T2 delivering the remaining output cur-
rent divides the total loss, so that the most is lost in resistors and
gives us lower loss in the semi-conductors and lower junction temperature,
which ends up in a higher reliability for the whole regulator.

T4 is used to switch the regulator ON/OFF. If the ON/OFF input is discon-
nected, then T4 is OFF and the base currents to T1 and T2 are zero and
the current through IC1 is zero too. The stand-by current consumption is
then less than 10 microamp.

If the ON/OFF input is connected to - input, T4 goes into saturation and
the regulator starts.

In case of short-circuit of the output, R5 and D3 limit the current
through IC1 and T4 to approx. 250 mA and R1 - R3 and D3 limit the current
through T1 and T2 to approx. 15 Amp.

The temperature on the heatsink will increase and activate the thermal
protection circuit inside IC1 and lower the output voltage, even though

a short-circuit of the output should be avoided.

The diode D1 protects against reverse input voltage. It blows the fuse in
case of a wrong input connection.

The zener diode D4 acts as an input voltage transient protection.

L%0214
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3.1,

MODULE LOCATION

8
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L,
4,1,

Ll'l2.

4.3,

SERVICE
MAINTENANCE

Preventive Maintenance

If SATLOR RT2047 has been installed in a proper way the maintenance can
be reduced to an overhaul at each visit of the service staff.

Then inspect the set, the antenna, cables and plugs for mechanical dama-
ges, salt deposits, corrosion and any foreign material.

Owing to its traditional structure the SAILOR RT2047 has a long lifetime,
but - always depending upon the circumstances under which the set is wor-
king - it should be carefully controlled at intervals of no more than

12 months. The set must be taken to the service workshop to be tested.
Along with each set a "Test-sheet" is delivered in which all the measu-
rings made in the test department of the factory are listed. If the con-
trol measurings made in the service workshop should not show the same
values as those listed in the "Test-sheet", the set must be adjusted as
specified under Adjustment Procedure.

ALIGNMENT INSTRUCTIONS

Introduction

The measuring values indicated in paragraph 2 about circuit description
and schematic diagrams are typical values and as indicated it will be ne-
cessary to use instruments in absolute conformity with the below list:

PROPOSAL FOR NECESSARY MEASURING INSTRUMENTS

VHF Signal Generator type TF2015.¢eeee0e0e0es. MARCONI
FM Modulation Meter type TF2303 ceeeeeoesoees MARCONI
Distortion Analyzer type TF2337A .ve.veseeese. MARCONI
AF Voltmeter type VI=1271 ceoceeecocoscsscessse LRIO
Tone Generator type PM5107 ceeeeececesesessses PHILIPS
Electronic Multimeter type PM2505 .eeeevesscs PHILIPS
RF Directional Wattmeter Model 43 .eeeeeessss BIRD
50W Load with 30 dB Attenuator type 8321 .... BIRD

Frequency Counter:

Frequency range = 175 MHz
Sensitivity <100 mV

Impedance =1 Mohm and 50 ohm
Accuracy <1 . 1070

We can also recommend the portable universal VHF test set from Radio-
Holland:
Omnitester type RH-4316

This test set is designed especially for a fast and accurate service of
VHF transceivers.
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4.4,1,

TEST PROBE

TEST  PROBE

nF
ceramrc AAI9

#o—| - O

eramic

J. —O

AAI9 -IL C/f’F 0 mulfimeter

LAYOUT OF THE PROBE

iy

~-Mefal fube

Insulating material-
s L

210

CALIBRATION OF TEST PROBE

For some test probe measurements it is necessary to use a test probe
calibrated together with a specified multimeter,

Necessary equipment:

1. Diagram with space for the measuring results

2.

3.
4,

Test probe
Multimeter
New factory adjusted RT2047

Procedure for Calibration

Te
2,
3.

Switch on the set.
Select channel 28,

Remove coax cable from soldering point for Fppq to RX on RX-Synthe-
sizer and replace it with a 50 ohm resistor.

Connect test probe to the above mentioned point and write down the
measured result on the diagram.

Remove the resistor and solder back the coax cable,

Follow the above mentioned procedure by measuring the levels from
FLo1 to TX on RX-Synthesizer and TX drive level from TX-Exciter.

All other test probe measurements are relative and ought to be measured
with the same test probe and taken down on the diagram.

Lv021d
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4!5!
4,5,1,

4.5.2,

ADJUSTMENT PROCEDURE

Adjustment of INTERFACE UNIT (600)

Alignment and control of voltage regulators.

1. Switch on the set.
2. Select channel 28,
3. Check 13.2V with multimeter on fuse F601 and P603 pin 9.
4, Check 5V +0.2V with multimeter on IC601 pin 3.
5

. Connect multimeter to collector of T609 and adjust 10V regulator
with R665 to 10V +0.2V.

6. Connect multimeter to collector of T611 and key the transmitter.
7. Adjust PA-regulator with R668 to 8.4V +0.2V,

8. Connect multimeter to R606.

9. Adjust RX-control voltage (VDgryx) to 8V +0.2V with R616.

Alignment of Vpp-Voltage for EEPROMS, IC609 and IC610.

1. Remove the EEPROMS, but remember their position.

2. Short-circuit from IC609, pin 1 to ground.

3. Adjust the Vpp-Veltage, measured on IC609, pin 4 to 24,5V +0.5V with
potenticmeter R617a (2.2 kohm),

Alignment of SELCALL TEST TONE:

The procedure is described in the manual, INSTRUCTIONS FOR IDENTITY AND
SERVICE PROGRAMMING CF SAILOR VHF RT2047, section 3.8.: SELCALL TEST TONE,

Adjustment of RX-SYNTHESIZER (200)
1. Se1ect channel 28,

2, Check the DC-control voltage on R217 with a multimeter to be 8V +0.4V.
If components have been changed in the VCO-circuit, it is possible
that the jump wire used for adjusting the VCO frequency range has
to be moved until the 8V +0.4V is achieved.

3. Control of frequency on Fig1 to RX with a frequency counter to be
140,600 MHz,
Alignment of Frpq to TX and Fygq to RX.

1. Connect "calibrated" test probe to soldering point for Fppq to TX.

2. Adjust L202 until the core is 0.5 mm over the coil form and poten-
tiometer R209 CCW to 1/3 of the range (experience).

3. Adjust L206 to max. deflection on the Tp meter.
4, Select channel 6.

5. Check the deflection on the Tp meter to be nearly the same as ch.28.
Otherwise obtain the level on ch.6 and ch.28 to be nearly the same
by adjusting L206.

6. Connect test probe to soldering point for Frpq to RX.

7. Adjust L202 to max., deflection on Tp meter and obtain that deflec-
tion on ch.6 and ch.28 are nearly the same.

The levels measured with power meter (mW) and 50 chm impedance must be:

Fro1 to TX: 0.25 mW

FLpo1 to RX: 5 mW +1.5 dB.



4,5,3,

4.5.4,

Lll5l5|

Adjustment of TX-EXCITER (300)

1. Select channel 28,
2. Connect frequency counter to the top of T306.

3. Adjust trimming capacitor C331 until the frequency counter shows
21000000 Hz +20 Hz.

Note! With the transmitter keyed you can measure on R332 and adjust
C331 until the frequency counter shows 157400000 Hz +150 Hz.

4, Check on FF301 the clock frequency to microprocessor to be 2.1 MHz.

5. Check the DC-contrel voltage on R344 to be 8V +0,4V.
If components have been changed in the VCO-circuit it is possible
that the jump wire used for adjusting the VCO frequency range has
to be moved until the 8V +0.4V is achieved. (With Transmitter Keyed)

Alignment of TX-drive level.
1. Remove ccax cable from TX-PA and solder a 50 chm resistor from TX
to PA cutput to ground.

2. Connect test probe to TX to PA output.

3. Adjust coils L306 and L307 to max. deflection on the Tp meter and
obtain that the levels on ch.6 and ch.28 are nearly the same.

4, Adjust R341 to the correct output about 3.8V on Tp meter.

5. Remove the 50 ohm resistor and solder the coax cable back to the
output point.

Adjustment of TX-POWER AMPLIFIER

Alignment of output power.

1. Select channel 20.

2. Connect RF-power meter and a 50 ohm 25 Watt load resistor to antenna
connector J801,

3. Adjust trimming capacitors C423, C419 C413, C408, C407 to max. de-
flection on the power meter,

4, Repeat the adjustment under point 3 several times to get max. output
power,

5. Adjust R668 on interface unit till the power meter shows 25 Watt,
Max PA regulator Vcec = 10,5V,

6. Set output power to 1W,
7. Adjust R629 on interface unit till the power meter shows 0,8 Watt.

Alignment of Modulation on Interface Unit (600)
1. Select channel 28.
2. Disconnect the blue wire on the Filter Unit coming from J803 pin 3.

3. Connect tone generator and AF Voltmeter between the solder terminal

for the disconnected blue wire and ground (the white wire beside it).

4, Set power output level to 1W.

¥V L0214
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4.5.6.,

9.

10.
11.
12.
13.

Connect modulation meter loosely to the RF-load resistor.
Connect distortion analyzer to the modulation meter.
Turn potentiometer R661 to the middle of the adjusting range.

Set the tone generator to a frequency of 1000 Hz and output level
to 5 Vgyg (nominal level 500 mVgpMs + 20 dB). Read level on AF-
voltmeter,

Key the transmitter.

Adjust R623 to max. deviation: 4 F = +5,0 kHz.

Set level of tone generator to nominal level: 500 mVgys.
Adjust R661 to nominal modulation: 4 F = +3.0 kHz,

Check that distortion is less than 5%.

Adjustment of RX-Amplifier Unit
Alignment of RF and IF amplifier:

1.
2.
3.
4

10.
1.
12.

Select channel 28,
Connect signal generator to antenna connector J801,
Connect test probe to pin 14 of IC101.

Set signal generator frequency to 162.000 MHz and increase signal
level until the deflection on Tp meter reaches 30% of maximum de-
flection.

Readjust signal generator level under the alignment if necessary to
keep the same deflection on the Tp meter. You must be sure that the
signal is out of compression.

Adjust coils L1017, L102, L103, L104, L105, L106, L107, L108, and
L109 to max. deflection on the Tp meter.

Select channel 6.
Set signal generator to 156.300 MHz.

Adjust potentiometer R616 (interface unit) to max., deflection on
Tp meter.

Select channel 28,
Set signal generator to 162,000 MHz.

Adjust coils L101, L102, L103, and L104 to max. deflection on the
Tp meter.

Alignment of Detector, Telephone-Amplifier and LF-Power-Amplifier.

Select channel 6.
Connect signal generator to antenna connector J801.

Connect frequency counter between pin 14 of IC107 and frame through
10 uF capacitor.

Set signal generator level to 1 mV EMF (no modulation).

Set signal generator frequency till frequency counter shows
400.0 kHz +0.1 kHz.

Set modulation on signal generator to nominal modulation:
fm = 1 kHz, AF = +3 kHz,



8.
9.
10.

1.
12,
13.

Connect AF Voltmeter to the telephone output, pin 1 of J803 or
the solder terminal on the Filter-Unit for the red/orange wire.
(The telephornie output must be loaded with 200 ohm or a telephone).

Adjust coil L110 to max. deflection on the AF voltmeter.
Adjust potentiometer R6T4 to 0.45VgMg on AF voltmeter.

Connect distortion analyzer between the orange and green wire
(ground) on Filter-Unit.

Set volume control to max. level (pos. 15).
Adjust potentiocmeter R613a to 3.3VyMg over 4 ohm,
Check that the distortion is less than 5%.

Alignment and control of receiver sensitivity:

1()

7.

Select channel 6.
Connect signal generator to antenna connector J801.

Connect distortion analyzer between the orange and green wire
(ground) on Filter-Unit.

Set signal generator to best sensitivity (12 dB SINAD;. v
Adjust potentiometer R616 (Interface Unit) to best sensitivity.

Adjust coils L1071, L102, and L103 to max. signal to noise ratio
(best sensitivity).

Check that the sensitivity is better than 0.8 uV EMF for 12 dB SINAD.

Alignment of Squelch:

° .

[0 O 2 B o US I \V)
L]

Select channel 28,

Connect signal generator to antenna connector J801,

Set squelch control to pos. O,

Adjust signal generator to give =18 dB signal to noise ratio.
Set squelch control to max. position (pos. 8).

Adjust potentiometer R682 till the squelch just starts to cut

~the noise.

Lv0214
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4,6, TROUBLE-SHOOTING

Trouble-shooting should only be performed by persons with a sufficient
technical knowledge, who have the necessary measuring instruments at
their disposal, and who have carefully studied the operation principles
and structure of SAILOR RT2047.

Commence by ascertaining whether the fault is somewhere in the antenna
circuit, the power source, the handset or in the transmitter - receiver
unit.

For help with trouble-shooting in the SAILOR RT2047, the section 2.0.
CIRCUIT DESCRIPTION, contains diagrams, principal descriptions and
drawings showing the location of the individual components. In the dia-
grams typical values are indicated for the DC and AC voltages, just as
the test points are indicated in the diagrams.

SAILOR RT2047 has a number of trimming cores and trimmers, which must
not be touched, unless adjustments like specified under section 4.5.
ADJUSTMENT PROCEDURE can be made.

When measuring in the units, short-circuits must be avoided as the tran-
sistors would then be spoiled.

A great help for trouble-shooting is the TEST PROGRAMMES FOR RT2047
mentioned in section 3. of the manual: INSTRUCTIONS FOR IDENTITY AND
SERVICE PROGRAMMING OF SAILOR VHF RT2047.

Therefore we recommend service people to read section 3., 4., and 5.
and see the possibilities by using the test programmes for fault fin-
ding.

4,7.  REPLACEMENT OF COMPONENTS

Changing of transistors, diodes, resistors, capacitors and similar com-
ponents will involve the use of a small "pencil" soldering iron of 30

to 75 Watt rating. The soldering must be performed rapidly to avoid over-
heating, and the use of a tin sucker is recommended, as otherwise there
is the risk that both the components and the printed circuit will be
spoiled.

4,8,  REPLACEMENT OF MODULES

If a fault has been ascertained in a module, it may often, to save
time, be worth-while to change it and then repair it later.




4,9,  NECESSARY ADJUSTMENTS AFTER REPLACEMENT OF MODULE

qlglll

4.9.3,

4.9.4,

4.9.5,

Replacement of RECEIVER UNIT (100):

Follow the procedure in section 4.,5.6, Adjustment of Rx-Amplifier Unit:

1. Alignment of RF and IF amplifier, points 1 - 12.

2. Alignment of Detector, Telephone-amplifier, and LF-power-amplifier,
points 1 - 13.

3. Alignment and control of receiver sensitivity, points 1 - 7.

4, Alignment of Squelch, points 1 = 6.

Replacement of RX-SYNTHESIZER (200):

Normally the module is adjusted from the factory. Just control the fre-
quency on the soldering point for FL 01 to Rx on a simplex channel, e.g.
ch. 6 to be in Rx-mode: 156.300 MHz - 21.4 MHz = 134.900 MHz and in Tx-
mode: 156,300 MHz - 16.8 MHz = 139,500 Mhz.

Replacement of TX-EXCITER (300).

Follow the procedure in section 4.5.3. Adjustment of Tx-Exciter:

1. Control of frequencies and DC-control voltage to VCO, points 1 - 5.

2. Alignment of Tx-drive level, points 1 - 5,

Replacement of TX-POWER AMPLIFIER (400).

Follow the procedure in section 4.5.4. Adjustment of Tx-Power Amplifier
about alignment of output power, points 1 - 7.

Replacement of INTERFACE UNIT (600)

1. Follow the procedure in section 4.5.1. Adjustment of Interface Unit
about alignment and control of voltage regulators, points 1 - 9.
Alignment of Vpp-Voltage for EEPROMS, IC609 and IC610, points 1 - 3
and alignment of SELCALL TEST TONE.

2. Section 4.5.5. Alignment of Modulation on Interface Unit, points 1-13.

3. Section 4.5.6. Adjustment of RX-Amplifier Unit about alignment of
Telephone-Amplifier and LF-Power-Amplifier, points 1-13, leaving out
points 3, 5 and 8 and about alignment of squelch, points 1 - 6.

4, Section 4.5.4. Adjustment of TX-Power Amplifier, points 5 - 6 - 7.

Ly0214
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4,10, PIN CONFIGURATION

TOP VIEW BOTIOM VIEW
Q BD138 D
BD 234 % 15 86A
B (3 BF 199
o\ )E BFy9y
ECB
E
BC237B
I/’ | (338-
Bl (1) N\ Mer2uw0 EM\s BC547A
' c e Bc5488
BL549C
BC558
E BF506

E=(0)==C BFg79s BC B638
f Elo BC639
B
E
B 2N 2368
2 C '
G, D BF961 ;
g BF509
E
(e ausir
B ={0)y==C BFW 924 ¢
.
B MRF 237
E
(o]
MC 7805 C G .
]S) J310

GROUND =—=
QUTPUT =



4,11 PIN CONFIGURATONS, BLOCK-AND SCHEMATIC DIAGRAM FOR IC's

MC6805U3 8-BIT MICROCOMPUTER

PIN ARRANGEMENT

BLCOCK DIAGRAM

vss' @ \\ A s f1pPA7 E— XTAL  EXTAL RESET INT
TIMER Prescaler Counter ‘
RESETQ 2 39 [IPA6 z 8
iNTQ3 38 DPAS Timer Contro! Oscillator
vee Qe 37[1PAs4
EXTALQs 36 [] PA3 PAQ <>
PA1 > Accumulator
XTALQ6 35 [IPA2 P paze> pon | oas | 8 A cPU NT2
NcqQ7 ufral : PASE> A O s Index Control
g p VO Pas< meg | Reg Register PDO
TIMERQ 8 33[1PA0 Lines  pAb <3 8 X o
PAS © Condition < PD2
reoge i o e o roro e ros oo
eqister
pcifro 31[1P86 c 2 S Input PD4 Lines
Stack PDS ___
pc2Qn %0 {1785 Pomter PD6/INT2
pcaf] 2 29[1 PB4 PBO <3 5 SP) l«——PD7
Port PB1 <3 Program
PC4E 13 28 JPBB g PB2 € p, Data Counter
PB3 € g or | ¢ |a High  PCH
pcsf]ia 27[re2 70 paa€> oo | Reg ALY
Lines  ppgy <3 Program
pcel1s 26 [1P8) PG <> Counter vco
8 ow PCL fe—>
pc7l6 25 [1P80 Pe7 T <> PC1
po7017 24 [1PD0 T T Oata | Pon [TPC2 PO
Dir C
— 3776 x 8 12 x 8 l«—>pcs 110
PD6/INT2 [f18 z3peor l User ROM L RAM I Reg | Red e »pC5 Lines
PD5 19 221 PD2 T i92x8 le—>pCo
Self-Check ROM &> pC7
poa 20 21pPo3 L-——e‘ =
MCM2802 32 x 32
Y4 X BIT SERIAL ELECTRICALLY ERASABLE PROM
PIN ASSIGNMENT BLOCK DIAGRAM
18 3
VvPC ] voo 28 £
ADQ 1held [ _]
T ) RE | r |
vip ] Ao/ D& | ~:D_,_ |
c4 ) c1 ! H .
| L g - I
cL ] c2 N 2 wem
DECODER H N
Vss ] cs | L LJ- :
L
* For normal operation, hardwired to Vgg. ;;' ool - resr
| N—
PIN NAMES .
VPC. ........ Program Voltage Control I jj/
ADQ . Address Input + Data Input/Output wo o
TL,T2. ... L Margin Testing
c1,C2,c3,Cc4 .. ... Chip Address 1 to 4 I
QL .................... Clock —
RE . . ... . e e Reset
AD/DA. .. ...... Shift Register Select
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PIN CONFIGURATIONS CONT.

MC145146 4-BIT DATA BUS INPUT PLL FREQUENCY SYNTHESIZER

PIN ASSIGNMENT BLOCK DIAGRAM
oifie h OSCme—‘[&—'l 12-Bit + R Counter F———m°'ﬁ
D2 8
08Courot—— I EEEEEREEEEX!
poQ2 1903 [ s | L6 | 7]
fi f 2 Lock 13
g3 18] R D‘f 1 Detect Lo
VssQ4 170 %R ; %
PDoutl]5 16 év D312 La| Phase | ¢
Detector ——oPDoyt
vooQe 150 fv Azol 1 — A
10
oscCinQ7 14 PModulus Control :‘;"—9 é&“\::‘?; —> Latches 6ovoo
0SCoutl} 8 13[LD sTo12 T tovss
Aolle 120sT [ v w1 1] L0} U1 L
a0 0 A2 EEEEEEEEER] Phase |60y
fino3 10-Bit +N Counter R Detector | 17,45
[ 4
Control 14_Modulus
Logic Control

TBA120AS FM IF AMPLIFIER, LIMITER AND DETECTOR
SCHEMATIC DIAGRAM

Q+

{14
S

TBA120AS {—‘)“

by Il

mmh@ﬁ@

=
I |
=1

- o—4¢
~ o
(=2 N6t
So
<

~3 O
w o~
wn O0——

MC1458CP DUAL OPERATIONAL AMPLIFIER
CONNECTION DIAGRAM EQUIVALENT CIRCUIT SCHEMATIC

v 1_< L J,T

NON INVERTING
INPUT \
45k
L >—< %
*
INVERTING » Toowe |
outeuT
¢ -0

INPUT
o=

vee
O

e < w
A

VEE



PIN CONFIGURATIONS CONT.

MC1413 HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR

PIN CONNECTIONS SCHEMATIC DIAGRAM

1/7 MC1413

Y
3
HREERERCRERERE)

FEAFFFFERE
3

W
[

LM324 Low POWER QUAD OPERATIONAL AMPLIFIERS

ARRAYS

CONNECTION DIAGRAM SCHEMATIC DIAGRAM (EACH AMPLIFIER)
9
Dual-In-Line and Flat Package o

OUTPUT4 INPUT4™ INPUTS* GND INPUT3* INPUT 3™ OUTPUT3

14 13 12 1 10 9 8

TE
> >

Tustuo

D

10
= ] 21U

5] [ Rt

1 2 3 4 ] 1] 7

OUTPUT 1 INPUT 1™ INPUT1* vt INPUT 2* INPUT 2™ OUTPUT2 3
TOP VIEW

LF 347 4 x JFET INPUT OF, AMP,
CONNECTION DIAGRAM SIMPLIFIED SCHEMATIC

ouT4  IN4- NGt V- TEM INIT  OUT3
1/4 Quad
" 1 12 1" 10 |s | s

Vee O
3
+

+ -
I 1 | 2 3 I 4 5 I ] | 7
ouT1 INT™ INT* vt IN2* IN2™ our2
INTERNALLY INTERNALLY
TOP VIEW il TRIMMED
-Vee O . L

-0

Vo
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PIN CONFIGURATIONS CONT.

LM339, LM393 Low POWER LOW GFFSET VOLTAGE COMPARATORS
LM339 CONNECTION DIAGRAM SCHEMATIC DIAGRAM

OUTPUT3 OUTPUTA  GND  INPUT 4+ INPUTA- INPUTI+  INPUT3-

" 13 12 " " 9 ]

_
g

+INPUT

1 2 3 0 5 0 1

OUTPUT 2 OUTPUT Y v INPUT 1- INPUT 1+ INPUT 2-  INPUT 2¢ ~INPUT O-

TOP ViEW

]
— v

1
OUTPUT A ——df
7
p— OUTPUT B

2
INVERTING INPUT A =

6
INVERTING INPUT B

NON-INVERTING _3
INPUT A

LM358 Low POWER DUAL OPERATIONAL AMPLIFIERS
CONNECTION DIAGRAM (TOP VIEW) SCHEMATIC DIAGRAM (EACH AMPLIFIER)
Dual-In-Line Package V(?

1
OUTPUT A =y

— @ @ @..,ZJ
L oureuts _I_ N s

6
INVERTING INPUT B - a2 a a7

2
INVERTING INPUT A =

NON-INVERTING _3
INPUT A

2 R.
< Rsc

S NON-INVERTING

INPUT B INPUTS = - OUTPUT

GND

IR @

LM 3046 TRANSISTOR ARRAYS
SCHEMATIC AND CONNECTION DIAGRAM

Dual-In-Line Package

SUBSTRATE

14 13 12 11 |m Is 8

TOP VIEW



PIN CONFIGURATIONS CONT.

SN74LS290

DECADE COUNTER

(TOP VIEW)

OUTPUTS

INPUT  INPUT
Vec  Ro2)  Ro(n) B A Qa Qp

Rg(1) NC Rg(2) Qc QB NC GND

OUTPUTS

FUNCTIONAL BLOCK DIAGRAM LS290

S
Ro(2) {2k

inpuT A 19

(11)
INPUT B CK

(8)

Qp

(12)

Ro(1)
Ro(2)

SN74LS113AN

DUAL J-K FLIP-FLOP

vy 2CK 2k 20 2PR 20 20

1CK K 13 1PR 10 18 GND

SN74L.S293

BINARY COUNTER

(TOP VIEW)

OUTPUTS
INPUT INPUT
Vec  Ro@2 Rom) 8 A Qa Qp

“ 13 12 n 0 9 8

FUNCTIONAL BLOCK DIAGRAM LS293

J O—EQA
inpuT A 100 cK
K
s abe—20g
inpuT 8 L1 cK
K
4
J Q @ Qc
cK
K
b o —® o
cK
K
Romi%i—D_‘
RO(2)

SN74LS10N

TRIPLE 3-INPUT NAND GATES

Vec 1€ 1Y 3¢ 38 3A 3y
wl ] J| In| vl (o] |s

1 2 3 4 5 L] 7
1A 18 2A 2B 2C  2Y GND
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PIN CONFIGURATICNS CONT.

MC14013B puaL

BLOCK DIAGRAM

MC140G4B 8-STAGE SHIFT/STORE REGISTER
PIN ASSIGNMENT

l

Vpp = Pin 14
Vgs = Pin 7

NS
1 =] Strobe Vpp 16
e L]
3 Clock Qs e
‘i Q1 Q6 /13
s ] Q2 Q7 |12
ecjas3 [o- 3 =m R R]
73 Q4 Q's o110
8] Vss Qs 9

BLOCK DIAGRAM

18 —CE>e

1 Strobe
Strobe

Serial
Data in

Output
Enable

12

s
Qp—1
a
o Q
Q
R

TYPE D FLIP-FLOP

LOGIC DIAGRAM

(1/2 of Device Shown)

Register Stage 1

Latch 1

3 State Buffer 1

0l

-

(-
(.
&
]

|
' 4
|
|
- o — — =
2 Register Stage 2 Latch 2 3-State Buffer 2 — 5
Register Stage 3 Latch 3 : 3-State Buffer 3 — 6
4 Ragister Stage 4 Latch 4 i 3-State Buftfer 4 — 7
5 . -
Register Stage 5 Latch 5 3-State Buffer 5 — 14
-
Register Stage 6 Latch 6 B 3-State Buffer 6 —13
—
7 Register Stage 7 Latch 7 n 3-State Butter 7 |—12

[ ]

B

Register Stage 8 ]__<

Latch 8 H

3-State Buffer 8 )— 1

|
T

Clock Clock

3 Clock
Clock
Clock

Strobe

*Input Protection Diodes

T Tciock
Strobe Strobe

Q1

Q2

Q3

Q4

Qs

Q6

Q7

Qs

Q’s

Qs



PIN CONFIGURATIONS CONT.

MC140C1B QuUAD 2-INPUT NOR GATE

LOGIC DIAGRAM

-“CcCv2~- N
- o
WNO OO o N -

MC14569B H1GH SPEED

P

w

Fy

-

SCHEMATIC DIAGRAM

149vpp
1,6,8,130—;—-——]ﬂ [___;], ]
2,5,9,12 :l ---
H
H
T

3—0 3.4,10,11

1

70Vgg
Vss

*Inverter Omitted in MC140018

PROGRAMMABLE DIVIDE-BY-N DUAL 4 BIT

BCD/BINARY COUNTER

PIN ASSIGNMENT

S

1 cPEoye vopp—=16
2ccTL, a5
3cqopa1  Dppaf—'4
4cqopaz  Dppaf—'3
5c{opaz  Opp2[—'2
6Cqopas Opg1f—"!
7CcF cTLgp=210
8 Vss c/9

(o] S e T ————— |

BLOCK DIAGRAM

Opa1 DPA2 Dpa3 Dras CTLA CTLg Dpg1 Dpg2 Dpg3 Dprge

:IT 4T ST GT 2? 10 1 12 13 14

Binary to Johnson
Encoder
BCD/Binary Clock 4-8it BCD/Binary
CO——eif High Speed Synchronous Counter Q
9 Johnson Counter PE s
Vpp = Pin 16
< b Vgs =Pin8

Preset Enable
7 (Including Early Zero Detection)

———————=0 PEg,¢
1

MC14066B QuAD ANALOG SWITCH QUAD MULTIPLEXER

BLOCK DIAGRAM

13
Control 1 O——

1
In1 O—

2
F—O0 Out 1

5
Control 2 O—

4
In2 0—

3
r—OOull

6
Control 3
9
e F—OOut3
In3

12
Control 4 O—

"
In4 O—

Vpp = Pin 14
0 Vgg = Pin 7
—oOout e

CIRCUIT SCHEMATIC

(1/4 OF DEVICE SHOWN)

L
I I Voo

Voo . Lo

Voo
n/Out == ==

Z_Q - P ----Fouvin
-10(-1 L l _ji H ~10Q
11l

Control =1.5

kQ

70¢Z
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PIN CONFIGURATIONS CONT.

TDA2002 AF POWER AMP,
CONNECTION DIAGRAM

©

———
—
——)
———

NON

— N W AR

$-1894

SCHEMATIC DIAGRAM

SUPPLY VOLTAGE
ouTPUT
GROUND

INVERTING INPUT

INVERTING INPUT

o Ln:.s Lu: ‘
=t L/, =1 oz Q22
[ | o fo
R0
A {
./[ l'ém R4
KOs
K LU s Y oSy R Al S
150kn
=a Yor
R7 K an j
y o8
b an
0z Yo ] @19
03 Yos o
010 an ou>|-—< 018
o4 Yos [Bmz R13
3
O
o1 l)z s

MC12015 Two-MODULUS PRESCALER

PRESCALER BLOCK DIAGRAM

Active
Pullup

Output

Gnd

Control
Input
Cﬁ g
>
2
Signal 0.001 uF
Input I—- 2
Signal = N/N+1
Gnd{
6 3
0.001 uF
7 4
<
0.1 uF =
T
— o
- >
Vee
Voltage
8 Regulator

MC14069UB HEX

LOGIC DIAGRAM

Vpp=Pin 14
4 vgg =Pin 7

CIRCUIT SCHEMATIC

(1/6 OF CIRCUIT SHOWN)

? Voo
Input* { }—o Output
1Vss

*Double diode protection on all

inputs not shown

INVERTER
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RT2047 32/88.

POSTITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
MAIN CHASSIS RTz047 MODULE 800 ESPERA VHF RADIOTELEFON DUPLEX 802047
C801 CAPACITOR CERAMIC 470pF 10% 500VUDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
can? CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
c803 CAPACITOR CERAMIC 1nF -20/+80% 400V FERROPERM 9/0138,9 U/LAK+TRAD 16.152
C804 CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
c8ns CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
ca8nsé CAPACITOR MKT 10nF 10X 400V EROx MKT1822-310/405 12.212
DF 801 DUPLEX FILTER DF 801 ESPERA DF 801 700084
J8n1 ANTENNA JACK (FEMALE) 50239 KAJ V HANSEN 50239 78.504
Jgoz SUPPLY JACK (FEMALE) MEK 60 BZ HIRSCHMANN 973025-100 78.309
6 pole Female for Cable
Jgn3 SOCKET CHASSIS MOUNT 7 POLES R.S.x 110-549 78.385
LS801 LOUDSPEAKER & OHM VIFA S 6 FB Bohm M.PAKN 46.040
P801 AERIAL PLUG PL259 * RODAN PL259/LODDE/BAKELIT INDL. 78.502
P80z SUPPLY JACK (MALE) MESEI 60 HIRSCHMANN 973020-100 78.320
6 pole Male Chassis @25MM
P803 MULTIPLUG 7 POLES R.S.x 110-559 78.384
RE&O RESISTOR MF 15k OHM 5% 0.4W * PHILIPS 2322 181 53153 01.229
POSTTION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
MICROTELEPHONE with ELEKTRET MIC.AMP. ESPERA 5-0-24025C 600108
C1 CAPACITOR ELECTROLYTIC 1uF 20% 50VDC ERO EKI 00 AA 110 H M9 14.506
c? CAPACITOR ELECTROLYTIC 33uF 20% 16VDC ERO* EKI 00 AA 233 D M9 14.518
c3 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
C4 CAPACITOR CERAMIC 4n7F 20% CL2 50vDC NKE DT 380 758L D 472 M 50V 15.165
FLAT PACK
cs CAPACITOR CERAMIC 1.8nF -20/+80% 400V FERROPERM 9/0141.9 15.735
Cé CAPACITOR CERAMIC 330eF 20% 400V FERROPERM 9/0129.9 16.093
c7 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
cs CAPACITOR CERAMIC 1.8nF -20/+80% 400V FERROPERM 9/0141.,9 15.735
co CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
c1n CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
D1 DIODE BAV21 PHILIPS BAV21 25.340
MC1 MICROPHONE ELECTRET $9.7 x 6.7mm # MATSUSHITA WM-034BY 46.012
R1 RESISTOR MF 1.2k OHM 5% 0.4U *x PHILIPS 2322 181 53122 01.202
R2 RESISTOR 5.6 KOHM 5% 0.33y PHILIPS 2322 181 33562 01.718
R3 RESISTOR 27 KOHM 5% 0.33W PHILIPS 2322 181 33273 01.735
R4 RESISTOR 12 KOHM 5% 0.33W PHILIPS 2322 181 33123 01.727
RS RESISTOR 220 OHM 5% 0.33W PHILIPS 2322 181 33221 01.683
R6 RESISTOR 12 KOHM 5% 0.33W PHILIPS 2322 181 33123 01.727
R7 RESISTOR MF 120k OHM 5% 0.4W *x PHILIPS 2322 181 53124 01.252
R8 RESISTOR 470 OHM 5% 0.33y PHILIPS 2322 181 33471 01.691
R9 RESISTOR 56 OHM 5% 0.33W PHILIPS 2322 181 33569 D1.668
S MICROSWITCH E62-10H PDT CHERRY E62-10H PDT 44.025
T TRANSISTOR AF BCS548B NPN T0-92 ITT BC548B 28.076
T2 TRANSISTOR AF BC548B NPN T0-92 ITT BCS548B 28.076
T3 TRANSISTOR AF BC548B NPN T0-92 ITT BC548B 28.076
TCH TELEPHONE CARTRIDGE 200 OHM S.E.K. (KIRK) 0113.2513 46.010




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER

MICROTELEPHONE WITH ELECTRET MIC. AMP. ESPERA 5-0-24025D 600875
C1 CAPACITOR ELECTROLYTIC 100uF 20% 10VDC ERO EKI 00 BB 310 C M9 14.607
c2 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
c3 CAPACITOR ELECTROLYTIC 10uF 20% 35VDC ERO EKI 00 AA 210 F M9 14.512
C4 CAPACITOR ELECTROLYTIC 0.47uF 20% 50VDC ERO EKI 00 AA D47 H M9 14.504
Cc5 CAPACITOR ELECTROLYTIC 2.2vF 20% 50VDC EROQ EKI 00 AA 122 H M9 14.503
Cé CAPACITOR ELECTROLYTIC 2.2uF 20% 50VDC ERO EKI 00 AA 122 H M9 14.503
cv CAPACITOR ELECTROLYTIC 10uF 20% 35VDC ERO EKI 00 AA 210 F M9 14.512
023 CAPACITOR CERAMIC 1nF 102 100V *PHILIPS 2222 630 19102 16.149
co CAPACITOR CERAMIC 1nF 10% 100V *PHILIPS 2222 630 19102 16.149
ci0 CAPACITOR ELECTROLYTIC 33yF _20% 16VDC EROx EKI 00 AA 233 D M9 14.518
c1 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
D1 DIODE 1N4148 HIGH SPEED ITT 1N4148 25.131
CARTON
MCA MICROPHONE ELECTRET #9.7 x 6.7Tmm # MATSUSHITA WM-034BY 46.012
R1 RESISTOR 1.8 KOHM 5% 0.33u PHILIPS 2322 180 73182 01.707
R2 RESISTOR 1.8 KOHM 5% 0.33W PHILIPS 2322 180 73182 01.707
R3 RESISTOR 8.2 KOHM 5% 0.33UW PHILIPS 2322 180 73822 01.723
R4 RESISTOR 18 KOHM 5% 0.33W PHILIPS 2322 180 73183 01.732
RS RESISTOR 2.7 KOHM 5% 0.33y PHILIPS 2322 180 73272 01.71
Ré& RESISTOR 4.7 KOHM 5% 0.33W PHILIPS 2322 180 73472 01.717
RT RESISTOR 2.2 kOHM 5% 0.33y PHILIPS 2322 180 73222 01.709
R8 RESISTOR 6.8 kOHM 52 0.33W PHILIPS 2322 180 73682 o1.721
R9 RESISTOR 2.7 KOHM 5% 0.33y PHILIPS 2322 180 73272 01.711
RAM RESISTOR 120 kOHM 5% 0,33 PHILIPS 2322 180 73124 01.753
R11 RESISTOR 39 KOHM 5% 0.33W PHILIPS 2322 180 73393 01.740
S1 MICROSWITCH E62-10H PDT CHERRY E62-10H PDT 44.025
T TRANSISTOR BC547C SG6S BC547C 28.068
T2 TRANSISTOR BC547C SGS BC547C 28.068
T3 TRANSISTOR BC547C SGS BC547C 28.068
TCH TELEPHONE CARTRIDGE 200 OHM S.E.K. (KIRK) 0113.2513 46.010
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
RECETVER MODULE 100 ESPERA 5-0-23617F 600009
ciom CAPACITOR CERAMIC 2.7pF +-.1pF NPO 250V FERROPERM 9/0112.,9 15.516
cia2 CAPACITOR CERAMIC 10pF 5% NPO 500VDC NKE DT 350 758L CH 100 J 500V 15.565
FLAT PACK
c103 CAPACITOR CERAMIC 6p8F +-0.25pF NPO 500VDC NKE DT 350 758L CH 6R8 C 500V 15.023
FLAT PACK
C104 CAPACITOR PRINTED 5-0-23617F 51.781
UDSTANSES AF S.P. RADIO
cins CAPACITOR CERAMIC 6p8F +-0.25pF NPO 500VDC NKE DT 350 758L CH 4R8 C 500V 15.023
FLAT PACK
c1ns CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
ciny CAPACITOR CERAMIC 2.7pF +-.1pF NPO 250V FERROPERM 9/0112.,9 15.516
c108 CAPACITOR CERAMIC 10eF 5% NPO 500VDC NKE DT 350 758L CH 100 J 500V 15.565
FLAT PACK
c109 CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
c1n CAPACITOR CERAMIC 470epF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
c11 CAPACITOR CERAMIC 5.1pF +-.25pF NPO 400V FERROPERM 9/0112.,9 15.539
c112 CAPACITOR CERAMIC 8p2F +-0.25pF NPO 500VDC NKE DT 350 758L CH 8R2 C 500V 15.030
FLAT PACK
C113 CAPACITOR PRINTED 5-0-23617F 51.781
UDSTANSES AF S.P. RADIO
C114 CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
C115 CAPACITOR CERAMIC 8p2F +-0.25pF NPO 500VDC NKE DT 350 758L CH 8R2 C 500V 15.030
FLAT PACK
C116 CAPACITOR CERAMIC 2.2pF +-.1pF NPO 400V FERROPERM 9/0112.,9 15.513
C117 FERROPERM 9/0216,8 15.800
C118 CAPACITOR MKT 4nTF 102 63VDC SIEMENS B32529-A472-K-289 11.374
C119 FERROPERM 92/0216.8 15.778
c120 CAPACITOR CERAMIC 470pF 10% 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
c121 CAPACITOR MKT 4nTF 10% 63VUDC STEMENS B32529-A472-K-289 11.374
c122 CAPACITOR CERAMIC 33eF 5% N150 63V #FERROPERM 92/0116,8 15.816
c123 CAPACITOR CERAMIC 100pF 5% N33 25V #FERROPERM 9/0213.8 15.781
C124 CAPACITOR MKT 10nF 10X 400V SIEMENS B32510-D6103-KOOO 11.381
c125 CAPACITOR CERAMIC 100pF 5% N33 25V #FERROPERM 9/0213.8 15.781
C126 CAPACITOR MKT 10nF 10X 400V STEMENS B32510-D6103-KOOD 11.381
c127v CAPACITOR MKT 10nF 10% 400V STEMENS B32510-D6103-KOOO 11.381
11

c128 CAPACITOR MKT 150nF 10% 100V STEMENS B32510-D1154-K00O0 .222
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POSTITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
c129 CAPACITOR MKT 150nF 10X 100V STEMENS B32510-D1154-K00OO 11.222
c130 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D46103-K000 11.381
C131 CAPACITOR MKT 150nF 10X 100V SIEMENS B32510-D1154-K0O0N 11.222
c132 CAPACITOR MKT 10nF 10% 400V STEMENS B32510-D6103-K0O0O 11.381
C133 CAPACITOR MKT 150nF 10X 100V SIEMENS B32510-D1154-K0OO0D 11.222
C134 CAPACITOR POLYSTYRENE 1.2nF 1% 160V #PHILIPS 2222 429 81202 10.278
C135 CAPACITOR POLYSTYRENE 6.8nF 1% 63V #PHILIPS 2222 428 B68O2 10.221
C136 CAPACITOR MKT 150nF 10% 100V SITEMENS B32510-D1154-K000 11.222
C137 CAPACITOR MKT 150nF 10% 100V SIEMENS B32510-D1154-K0ONO 11.222
C138 CAPACITOR MKT 15nF 10% 400V SIEMENS B32510-D6153-K000 11.364
C139 CAPACITOR ELECTROLYTIC 4.7TuF 20% 50VDC ERO EKI 00 AA 147 H M9 14.510
c140 CAPACITOR POLYSTYRENE 180pF 1% 630V #PHILIPS 2222 431 81801 10.407
C141 CAPACITOR POLYSTYRENE 180pF 1% 630V #PHILIPS 2222 431 81801 10.407
C142 CAPACITOR POLYSTYRENE 4.7nF 12 160V #PHILIPS 2222 429 84702 10.292
C143 CAPACITOR CERAMIC 1nF 10% 50VUDC CL2 NKE DT 340 758L B 102 K 50V 16.160
FLAT PACK
C144 CAPACITOR CERAMIC 1nF 10% 50VDC CL2 NKE DT 340 758L B 102 K 50V 16.160
FLAT PACK
D11 DIODE BB139 QUINT 7T BB139 QUINTET 26.140
Di1oe DIODE BB139 QUINT 17T BB139 QUINTET 26.140
D103 DIODE BB139 QUINT ITT BB139 QUINTET 26.140
D104 DIODE BB139 QUINT ITT BB139 QUINTET 26.140
D10s DIODE BAW62 HIGH SPEED PHILIPS BAW62-143 25.350
D106 DIODE BAW62 HIGH SPEED PHILIPS BAW62-143 25.350
FL1O1 CRYSTAL FILTER 21.4 MHz NDK 21F15DH 40.022
1C101 INTEGRATED CIRCUIT TBAt120C MOTOROLA TBA120C 31.350
NOT PREFERED
L1o1 COIL TL355 S.P.RADIO 6-0-23627 400355
Linz COIL TL356 S.P.RADIO 6-0-23628 400356
L103 COoIL ’ TL357 S.P.RADIO 6-0-23629 400357
L1in4 COIL TL358 S.P.RADIO 6-0-23630 400358
L1os COIL TL360 S.P.RADIO 6-0-23632A 400360
L106 COIL TL361 S.P.RADIO 6-0-23633 400361
Liny COIL TL362 S.P.RADIO 6-0-23634 A 400362
L108 CoIL TL363 S.P.RADIO 6-0-23635 400363
L109 COIL TL364 S.P.RADIO 6-0-23636 400364
L1110 COIL TL365 S.P.RADIO 6-0-23637 400365
L1 COIL TL359 S.P.RADIO 6-0-23631 400359
R101 RESISTOR MF 33k OHM 5% 0.4W * PHILIPS 2322 181 53333 01.237
R102 RESISTOR MF 33k OHM 5% 0.4W * PHILIPS 2322 181 53333 01.237
R103 RESISTOR MF 180 OHM 5X 0.4V PHILIPS 2322 181 53181 01.181
R104 RESISTOR MF 1k5 OHM 52 0.4U % PHILIPS 2322 181 53152 01.204
R10OS RESISTOR MF 4.7k OHM 5% 0.4V * PHILIPS 2322 181 53472 01.216
R106 RESISTOR MF 33k OHM 5% 0.4W *x PHILIPS 2322 181 53333 01.237
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R10O7 RESISTOR MF 33k OHM 5% 0.4W * PHILIPS 2322 181 53333 01.237
R108 RESISTOR MF 330 OHM 5% 0.4V PHILIPS 2322 181 5330 01.187
R109 RESISTOR MF 1.2k OHM 5% 0.4W * PHILIPS 2322 181 53122 01.202
R110 RESISTOR 3.9 KOHM 5% 0.33W PHILIPS 2322 181 33392 01.714
R111 RESISTOR MF 82 OHM 5% 0.4W * PHILIPS 2322 181 53829 01.172
R112 RESISTOR MF 2.2k OHM 5% 0.4W *x PHILIPS 2322 181 53222 01.208
R113 RESISTOR MF 12k OHM 5% 0.4W * PHILIPS 2322 181 53123 01.227
R114 RESISTOR MF 10k OHM 5% 0.4W * PHILIPS 2322 181 53103 01.225
R115 RESISTOR 10 OHM 5% 0.33U PHILIPS 2322 181 33109 01.650
R116 RESISTOR 150 OHM 5% 0.33W PHILIPS 2322 181 33151 01.679
R117 RESISTOR MF 150 OHM 5% 0.4 * PHILIPS 2322 181 53151 01.179
R118 RESISTOR MF 220 OHM 5% 0.4W PHILIPS 2322 181 53221 01.183
R119 RESISTOR MF 100 OHM 5% 0.4W * PHILIPS 2322 181 53101 01.175
R120 RESISTOR MF 2.2k OHM 5% 0.4W *x PHILIPS 2322 181 53222 01.208
R121 RESISTOR 68 OHM 5% 0.33W PHILIPS 2322 181 33689 01.670
R122 RESISTOR 1.2 KOHM 5% 0.33u PHILIPS 2322 181 33122 01.702
R123 RESISTOR 1.2 KOHM 5% 0.33W PHILIPS 2322 181 33122 01.702
R124 RESISTOR MF 2.2k OHM 5% 0.4U *x PHILIPS 2322 181 53222 01.208
R125 RESISTOR MF 56 OHM 5% 0.4V * PHILIPS 2322 181 53569 01.168
R126 RESISTOR 100 OHM 52 0.33W PHILIPS 2322 181 33101 01.675
R127 RESISTOR MF 1k5 OHM 5% 0.4V * PHILIPS 2322 181 53152 01.204
R128 RESISTOR MF 1k5 OHM 5% 0.4U * PHILIPS 2322 181 53152 01.204
R129 RESISTOR 560 OHM 5% 0.33W PHILIPS 2322 181 33561 01.693
R130 RESISTOR MF 6,8k OHM 52 0,4V * PHILIPS 2322 181 53682 01.220
R131 RESISTOR MF 3.3k OHM 5% 0.4W * PHILIPS 2322 181 53332 01.212
R132 RESISTOR MF 10k OHM 5% 0.4U * PHILIPS 2322 181 53103 01.225
R133 RESISTOR 1.8 KOHM 5% 0.33y PHILIPS 2322 181 33182 01.706
T TRANSISTOR BF979S SIEMENS BF979S 28.250
Ti02 TRANSISTOR FET T1S588A2 MOTOROLA* TMOO 044-2 29.736
T103 TRANSISTOR MOSFET BF961 SIEMENS* BF961 29.755
T104 TRANSISTOR RF BF494 PNP T0-92 PHILIPS BF494 28.201
T105 TRANSISTOR BF199 PHILIPS BF199 28.179
T106 TRANSISTOR RF BF494 PNP T0-92 PHILIPS BF494 28.201




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
RX-SYNTHESISER MODULE 200 ESPERA 5-0-23694D 600012
czm CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
caoe CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
czo3 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DTBS—EAES 758L B 221KS500V 16.090
FLAT PACK
Cr04 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
caos CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
cz206 CAPACITOR CERAMIC 27eF 5% N150 50VDC NKE DT 350 758L PH 270 J 50V 15.812
FLAT PACK
czov CAPACITOR CERAMIC 10pF 5% NPO 500VDC NKE DT 350 758L CH 100 J 500V 15.565
FLAT PACK
cans CAPACITOR CERAMIC 27pF 5% N150 50VDC NKE DT 350 758L PH 270 J 50V 15.812
FLAT PACK
czo9 CAPACITOR CERAMIC 27pF 5% N150 50VDC NKE DT 350 758L PH 270 J 50V 15.812
FLAT PACK
c210 CAPACITOR CERAMIC 220eF 10%Z 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.09%0
FLAT PACK
can CAPACITOR ELECTROLYTIC 33uF 20% 16VDC EROx EKI 0D AA 233 D M9 14.518
cz212 CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
C213 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
C214 CAPACITOR CERAMIC 16pF 5% N150 #KCK HE40SJPH16037 15.057
C215 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
cC216 CAPACITOR CERAMIC 220pF 10% 500VDC CLe2 NKE DT35-0465 758L B 221K500V 16.09%0
FLAT PACK
c217 CAPACITOR CERAMIC 15pF 5% NPO 500VDC NKE DT 360 758L CH 150 J 500V 15.590
FLAT PACK
c218 CAPACITOR POLYESTER 0.15uF 10% 100V EROx MKT1822 11.074
c219 CAPACITOR POLYESTER 68nF 10% 250V ERO MKT1822 11.102
cz2z20 CAPACITOR POLYSTYRENE 820pF 1% 250V #PHILIPS 2222 430 88201 10.348
cz221 CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
cra22 CAPACITOR CERAMIC 22pF 5% NPO 400V FERROPERM /01169 16.120
c223 CAPACITOR POLYESTER 68nF 10% 250V ERO MKT1822 11.102
C224 CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 758L B 221KS500V 16.090
FLAT PACK
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
£225 CAPACITOR POLYESTER 2.2uF 10X 100V EROx MKT1822 11.142
C226 CAPACITOR CERAMIC 100pF 5% N150 500V #KCK HM11SJPH1013 15.132
caz27 CAPACITOR CERAMIC 1nF 10% 50VDC CL2 NKE DT 340 758L B 102 K 50V 16.160
FLAT PACK
c228 CAPACITOR CERAMIC 1nF 10% 50VDC CL2 NKE DT 340 758L B 102 K 50V 16.160
FLAT PACK
c229 CAPACITOR ELECTROLYTIC 33uF 20% 16VDC EROx EKI 00 AA 233 D M9 14.518
c230 CAPACITOR POLYESTER O.1vF 10X 100V EROx MKT1822 11.073
c231 CAPACITOR CERAMIC 1nF 10% 50VDC CL2 NKE DT 340 758L B 102 K 50V 16.160
FLAT PACK
ca3z2 CAPACITOR CERAMIC 100nF 10X 50V SIEMENS B37987-F5104-K000 16.305
C233 CAPACITOR POLYESTER 0.22vF 10% 100V EROx MKT1822 11.075
C234 CAPACITOR ELECTROLYTIC 33uF 20% 16VDC EROx EKI 00 AA 233 D M9 14.518
c23s CAPACITOR ELECTROLYTIC 33uF 20% 16VDC ERO* EKI 00 AA 233 D M9 14.518
C236 CAPACITOR CERAMIC 33pF 5% N150 400V #KCK HM74SJPH3303 15.083
C237 CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
C238 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
Cc239 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
cz240 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
C241 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
Ca42 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
C243 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
C44 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
245 CAPACITOR ELECTROLYTIC 33uF 20% 16VDC EROx EKI 00 AA 233 D M9 14.518
C24é6 CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
Cas47v CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 758L B 221K500V 16.090
FLAT PACK
D2n1 DIODE CAPACITANCE S P RADIO C1037 ITT BB139AT-19321 26.110
SP C1037
pa2n2 DIODE BAW62 HIGH SPEED PHILIPS BAW62-143 25.350
pa2n3 DIODE BAW62 HIGH SPEED PHILIPS BAW62-143 25.350
D24 DIODE BAW62 HIGH SPEED PHILIPS BAW62-143 25.350
1can INTEGRATED CIRCUIT MC12015P NATIONAL* DSB8615N-4 32.850
ceng INTEGRATED CIRCUIT 4BIT SER.INP.PLL SYNTHES MOTOROLA MC145146P 33.4%0
L20o1 corc TL3TO S.P.RADIO 6-0-23686 400370
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
Lznoe COoIL TL368 S.P.RADIO 6-0-23592 400368
L203 COIL TL375 S.P.RADIO TL375 400375
L2046 COoIL TL376 S.P.RADIO TL376 400376
L20s CHOKE 4uTH 10% SIEMENS B78108-T1472-K 200,137
L20é6 COIL TL369 S.P.RADIO 6-0-23662 400369
L207 COTL TL371 S.P.RADIO 6-0-23687 400371
R201 RESISTOR 1.5 KOHM 5% 0.33U PHILIPS 2322 181 33152 01.704
R202 RESISTOR 1 KOHM 5% 0,334 PHILIPS 2322 181 33102 01.700
R2073 RESISTOR 68 OHM 5% 0.33y PHILIPS 2322 181 33689 01.670
R2M04 RESISTOR MF 33 OHM 5% 0.4V *x PHILIPS 2322 181 53339 01.162
R205 RESISTOR MF 68 OHM 5% 0.4W * PHILIPS 2322 181 53689 01.170
R206 RESISTOR MF 390 OHM 5% 0.4U * PHILIPS 2322 181 53391 01.189
R207 RESISTOR MF 560 OHM 5% 0.4W * PHILIPS 2322 181 53561 01.193
R208 RESISTOR MF 560 OHM 5% 0.4W * PHILIPS 2322 181 53561 01.193
R209 POTENTIOMETER TRIMMING 470 OHM 10X 0.5 PHILIPSx* 2322 482 22471 07.651
R210 RESISTOR MF 56k OHM 5% 0.4W x PHILIPS 2322 181 53563 01.243
R211 RESISTOR MF 33 OHM 5% 0.4V * PHILIPS 2322 181 53339 01.162
R212 RESISTOR 5.6 KOHM 52 0.33W PHILIPS 2322 181 33562 01.718
R213 RESISTOR MF 1k OHM 5% 0.4UW * PHILIPS 2322 181 53102 01.200
R214 RESISTOR MF 68 OHM 5% 0.4V * PHILIPS 2322 181 53689 01.170
R215 RESISTOR MF 330 OHM 5% 0.4V PHILIPS 2322 181 5331 01.187
R216 RESISTOR MF 1k5 OHM 5% 0.44 * PHILIPS 2322 181 53152 01.204
R217 RESISTOR MF 1k OHM 5% 0.4U * PHILIPS 2322 181 53102 01.200
R218 RESISTOR MF 27 OHM 52 0.4 * PHILIPS 2322 181 53279 01.160
R219 RESISTOR MF 180 OHM 5% 0.4UW PHILIPS 2322 181 53181 01.181
R220 RESISTOR 4.7 KOHM 5% 0.33W PHILIPS 2322 181 33472 01.716
R221 RESISTOR MF 4.7k OHM 5% 0.4 x PHILIPS 2322 181 53472 01.216
R222 RESISTOR MF 6.8k OHM 5% 0.4V *x PHILIPS 2322 181 53682 01.220
R223 RESISTOR MF 10k OHM 5% 0.4W * PHILIPS 2322 181 53103 01.225
R224 RESISTOR MF 390k OHM 5% 0.4V *x PHILIPS 2322 181 53394 01.264
R225 RESISTOR MF 100 OHM 5% 0.4W * PHILIPS 2322 181 53101 01.175
R226 RESISTOR MF 820 OHM 5% D.4U PHILIPS 2322 181 53821 01.197
R227 RESISTOR MF 390 OHM 5% 0.4V * PHILIPS 2322 181 53391 01.189
R228 RESISTOR 120 OHM 5% 0.33W PHILIPS 2322 181 33121 01.677
R229 RESISTOR MF 1k OHM 5% 0.4 * PHILIPS 2322 181 53102 01.200
R230 RESISTOR MF 3.3k OHM 5% 0.4U *x PHILIPS 2322 181 53332 01.212
R231 RESISTOR MF 12k OHM 5% 0.4W * PHILIPS 2322 181 53123 0t1.227
R232 RESISTOR MF 3.3k OHM 5% 0.4UW *x PHILIPS 2322 181 53332 01.212
R233 RESISTOR MF 2.2k OHM 5% 0.4W * PHILIPS 2322 181 53222 01.208
R234 RESISTOR MF 120 OHM 5% 0.4V *x PHILIPS 2322 181 53121 01.177
T201 TRANSISTOR RF BFUW92A TFK BFW92A 29.160
T202 TRANSISTOR JFET TIS88A3 T0-92 MOTORPLA TM 00 044-3 29.737
T203 TRANSISTOR AF BC548B NPN T0-92 ITT BC548B 28.076
T204 TRANSISTOR RF BFW92A TFK BFUW92A 29.160
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
T205 TRANSISTOR BCS558B ITTx BC558B 28.100
T206 TRANSISTOR AF BC548B NPN T0-92 ITT BC548B 28.076
T207 TRANSISTOR BC549B ITT/NAT . % BC549B 28.080
T2N8 TRANSISTOR BC549B ITT/NAT . % BC549B 28.080
T209 TRANSISTOR AF BC548B NPN T0-92 17T BC548B 28.076
T210 TRANSISTOR BC558B ITT% BC558B 28.100




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
TX-EXCITER MODULE 300 ESPERA 5-0-23695D 600100

cam CAPACITOR CERAMIC 4n7F 20% CL2 50VDC NKE DT 380 7585 D 472 M 50V 15.165
FLAT PACK

cang CAPACITOR CERAMIC ¢20pF 10% S00VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

ca03 CAPACITOR CERAMIC 39pF 5% N150 500V #KCK HM74SJPH3903] 15.095

Cansg CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 7585 B 221K500V  16.090
FLAT PACK

C30s CAPACITOR CERAMIC 220pF 10% S00VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C306 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 7585 B 221K500V  16.090
FLAT PACK

ciov CAPACITOR CERAMIC 33eF 5% N150 400V *KCK HM74SJPH3303 15.083

cang CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 7585 B 221KS500V  16.090
FLAT PACK

C3an9 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK

cin CAPACITOR CERAMIC 18pF 5% NPO 500VDC NKE DT 360 7585 CH 180 J 500V 15.060
FLAT PACK —

C31 CAPACITOR CERAMIC 15pF 5% NPO 500VDC NKE DT 360 758L CH 150 J 500V 15.590
FLAT PACK

c312 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D6103-KO0DO 11.381

C313 CAPACITOR MKT 10nF 10X 400V SIEMENS B32510-D6103-KOOO 11.381

C314 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D6103-KOOO 11.381

C315 CAPACITOR MKT 220nF 10X 100V SIEMENS B32510-D1224-KOO0 11.225

C316 CAPACITOR CERAMIC 220pF 10% 500VUDC CLZ2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

Ci3v CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C318 CAPACITOR CERAMIC 220eF 10X 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C319 CAPACITOR MKT 220nF 102 100V STEMENS B32510-D1224-K0O0O0Q 11.225

Caz0 CAPACITOR CERAMIC inF 10% 50VDC CLZ NKE DT 340 758L B 102 K 50V 16.160
FLAT PACK

c3 CAPACITOR ELECTROLYTIC 33uF 20X 16VDC ERO EKI 00 AA 233 D M9 14.518

ca2z CAPACITOR MKT 10nF 10X 400V SIEMENS B32510-D6103-KOOO 11.381

C323 CAPACITOR CERAMIC 220pF 10% 500VUDC CL2 NKE DT35-0465 758S B 221K500V 16.090
FLAT PACK

C324 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D6103-K0O0O 11.381

Ca2s CAPACITOR POLYSTYRENE 82prF 1% 630V #PHILIPS 2222 431 88209 10.398

C326 CAPACITOR CERAMIC 180pF 5% N33 25V #FERROPERM 9/0213.8 15.788

c3z7 CAPACITOR POLYSTYRENE 180pF 1% 630VDC PHILIPS 2222 431 81801 10.407

POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER

Ca28 CAPACITOR CERAMIC 180prF 5% N33 25V #FERROPERM 9/0213,8 15.788

C329 CAPACITOR MKT 10nF 10% 400V STEMENS B32510-D6103-K0O0D0O 11.381

C33n CAPACITOR STYROFLEX 47pF 2,5% 160V SIEMENS B31063-B1470-HOOO 10.168

C3xN CAPACITOR TRIMMING 2-18pF PTFE DAU 107.2901.018 17.100

C332 CAPACITOR CERAMIC 27eF 5% N150 50VDC NKE DT 350 758L PH 270 J 50V 15.812
FLAT PACK

C333 CAPACITOR CERAMIC 12pF 5% NPO 500VDC NKE DT 350 758L CH 120 J 500V 15.575
FLAT PACK

C334 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 7585 B 221K500V 146.09%90
FLAT PACK

C335 CAPACITOR CERAMIC 220pF 102 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C336 CAPACITOR CERAMIC 220pF 10X 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C337 CAPACITOR ELECTROLYTIC 33uF 20X 16VDC ERO EKI 00 AA 233 D M9 14.518

C338 CAPACITOR CERAMIC 220rF 10X 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C339 CAPACITOR CERAMIC 220pF 10% 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK

C340 CAPACITOR CERAMIC 12pF 5% NPO 500VDC NKE DT 350 758L CH 120 J 500V 15.575
FLAT PACK

C34 CAPACITOR CERAMIC 5.1eF +-.25pF N150 400V FERROPERM 9/0116.,9 16.107

C342 CAPACITOR CERAMIC 10pF 5% N150 400V FERROPERM 9/0116.,9 16.113

C343 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.09%0
FLAT PACK

C344 CAPACITOR CERAMIC 220eF 102 500VDC CL2 NKE DT35-0465 7585 B 221K500V  16.090
FLAT PACK

C345 CAPACITOR CERAMIC 8.2pF +-.25pF N150 400V FERROPERM 9/0116.,9 16.112

C346 CAPACITOR ELECTROLYTIC 4.7uF 20% 50VDC SANOY S50-MVU-4.7-HA+TS 14.510

C347 CAPACITOR MKT 3.3nF 5% 400V EROx* MKT1818-233/634 11.371

C348 CAPACITOR MKT 33nF 5% 250V STEMENS B32510-D3333-3000 11.497

C349 CAPACITOR CERAMIC 100pF 5% N15S0 500V #KCK HM11SJPH1013] 15.132

C3sn CAPACITOR ELECTROLYTIC 1uF 20% 50VDC SANOY 50-MV-1-HA+TS 14.506

C351 CAPACITOR POLYSTYRENE 8,2nF 1% 160V #PHILIPS 2222 429 8B202 10.298

C3s2 CAPACITOR CERAMIC 10nF -20/+80% 40V FERROPERM 9/0141.,8 15.740

C353 CAPACITOR MKT 100nF 10% 100V STEMENS«% B32510-D1104-KOOO 11.219

C354 CAPACITOR ELECTROLYTIC 0.22uvF 20% S0OVDC ERO EKI 00 AA 022 H M9 14.502

C355 CAPACITOR MKT 220nF 102 100V SITEMENS B32510-D1224-K0O00 11.225

C356 CAPACITOR MKT 10nF 10X 400V SIEMENS B32510-D6103-KOOO 11.381

L3n9 COIL TL3T7S S.P.RADIO TL37S 400375

L3100 COoIL TL3Té S.P.RADIO TL376 400376

D30 DIODE BAWS2 HIGH SPEED PHILIPS BAW62-1473 25.350

p3o2 DIODE CAPACITANCE S P RADIO C1037 ITT BB139AT-19321 26.110

SP C1N37
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
D202 DIODE BAW6Z HIGH SPEED PHILIPS BAW6Z-143 25.350
FP301 FERRITE BEAD B3,7x81.2x3.5mm GRADE 3B PHILIPS 4322 020 34400 35.180
FPaoe FERRITE BEAD @3.7«x81.2x3.5mm GRADE 4B1 PHILIPS 4322 020 34420 35,181
Icam INTEGRATED CIRCUIT SN74LS293N TEXAS* T4LS293N 34.260
1Ca0e INTEGRATED CIRCUIT SN7T4LS113AN TEXAS* SNT4LS113AN 33.841
10303 INTEGRATED CIRCUIT SN74LS10ON TEXAS* T4LS10N 33.534
10304 INTEGRATED CIRCUIT SN7T4LS1T13AN TEXAS* SN74LS113AN 33,841
1Cans INTEGRATED CIRCUIT SN74LS113AN TEXASx SN74LS113AN 33.841
1C306 INTEGRATED CIRCUIT SN7T4LSZ90N TEXAS* SNT4LS290N 34.251
L3am CHOKE 2.2uH 102 FERROPERM 1582 2013
Laneg CHOKE 15uH 10% FERROPERM 1582 20,152
L3303 CHOKE 15uH 102 FERROPERM 1582 20,152
L304 CHOKE TuH 10% FERROPERM 1582 20,115
L3ns CHOKE 0.47uH 10% STEMENS T78108-T3471-K 20,0758
L311 CHOKE 4uTH 10% FASTRON MICC-4R7K-0O2 20,137
R301 RESISTOR 47 OHM 5% 0.33W PHILIPS 2322 181 33479 01.666
R302 RESISTOR MF 12 OHM 5% 0.4W PHILIPS 2322 181 53129 01.152
R303 RESISTOR 470 OHM 5% 0,33y PHILIPS 2322 181 33471 01.6N1
R3304 RESISTOR 2.2 KOHM 5% 0,33y PHILIPS 2322 181 33222 01.708
R30S RESISTOR MF 56 OHM 5% 0.4W * PHILIPS 2322 181 53569 01.168
R206 RESISTOR 2.2 KOHM 5% 0.33W PHILIPS 2322 181 33222 01.708
R30O7 RESTISTOR MF 82 OHM 5% 0.4 *x PHILIPS 2322 181 53829 01.172
R30& RESISTOR 470 OHM 5% 0,33V PHILIPS 2322 181 33471 01.691
R309 RESISTOR MF 12 OHM 5% 0.4U PHILIPS 2322 181 5312 01.152
R210 RESISTOR 1.5 KOHM 5% 0,330 PHILIFS 2322 181 33152 01.704
R311 RESISTOR MF 3.9k OHM 5% 0.4V x PHILIPS 2322 181 53392 01.214
R312 RESISTOR 1.2 KOHM 5% 0.33W PHILIPS 2322 181 33122 a1.702
R313 RESISTOR MF 270 OHM 52 0.4 PHILIPS 2322 181 53271 01.185
R314 RESISTOR MF 56 OHM 5% 0.4U * PHILIPS 2322 181 53569 01.168
R315 RESISTOR 2.2 KOHM 5% 0.33u PHILIPS 2322 181 33222 01.708
R316 RESISTOR MF 33 OHM 5% 0.4V PHILIPS 2322 181 53339 01.162
R317 RESISTOR MF 82 OHM 5% 0.4V *x PHILIPS 2322 181 53829 01.172
R318 RESISTOR 560 OHM 5% 0.33W PHILIPS 2322 181 33561 01.693
R319 RESISTOR MF 3k3 OHM 5% 0.4W PHILIPS 2322 181 53332 01.212
R320 RESISTOR MF 1kO OHM 5% 0.4W PHILIPS 2322 181 53102 01.200
R321 RESISTOR MF 4Tk OHM 5% 0.4W *x PHILIPS 2322 181 53473 01.241
R322 RESISTOR 2.2 KOHM 5% 0,33 PHILIPS 2322 181 33222 01.708
R323 RESISTOR MF 1k OHM 5% 0.4U PHILIPS 2322 181 53102 01.200
R324 RESISTOR 3.3 KOHM 5% 0,33y PHILIPS 2322 181 33332 01.712
R325 RESISTOR 390 OHM 5% 0.33W PHILIPS 2322 181 33391 01.689
R326 RESISTOR MF 150 OHM 5% 0.4U * PHILIPS 2322 181 53151 01.179
R327 RESISTOR MF 1k0 OHM 5% 0.4W PHILIPS 2322 181 53102 01.200
R328& RESISTOR 560 OHM 5% 0,33y PHILIPS 2322 181 33561 01.693
R329 RESISTOR MF 2k2 OHM 5% N.4W PHILIPS 2322 181 53222 01.208
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R330 RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R3M RESISTOR MF 15k OHM 5% 0.4UW *x PHILIPS 2322 181 53153 01.229
R332 RESISTOR MF 10 OHM 5% 0.4W PHILIPS 2322 181 53109 01.150
R333 RESISTOR MF 330 OHM 5% 0.4 PHILIPS 2322 181 53331 01.187
R334 RESISTOR MF 33 OHM 5% 0.4V PHILIPS 2322 181 53339 01.162
R335 RESISTOR 22 OHM 5% 0.33W PHILIPS 2322 181 33229 01.658
R336 RESISTOR MF 560 OHM 5% 0.4W * PHILIPS 2322 181 53561 01.193
R337 RESISTOR MF 2k2 OHM 5% 0.4W PHILIPS 2322 181 53222 01.208
R338 RESISTOR MF 100 OHM 5% 0.4W PHILIPS 2322 181 53101 01.175
R339 RESISTOR MF 82 OHM 5% 0.4y * PHILIPS 2322 181 53829 D1.172
R341 PRESET CERMET 200 OHM 10% 0.5W BOURNS 3386P-1-201 07.884
R342 RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
R343 RESISTOR MF 560 OHM 5% 0.4V * PHILIPS 2322 181 53561 01.193
R344 RESISTOR 2.7 KOHM 5% 0.33u PHILIPS 2322 181 33272 01.710
R345 RESISTOR 270 OHM 5% 0.33W PHILIFPS 2322 181 33271 01.685
R346 RESISTOR 2.2 KOHM 5% 0.33u PHILIPS 2322 181 33222 01.708
R347 RESISTOR 3.9 KOHM 5% 0.33W PHILIPS 2322 181 33392 01.714
R348 RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
R349 RESISTOR 6.81 KOHM 1X 0.4V *PHILIPS 2322 156 16812 03.419
R350 RESISTOR 6.81 KOHM 1% 0.4U *PHILIPS 2322 156 16812 03.419
R351 RESISTOR 82 OHM 5% 0.33W PHILIPS 2322 181 33829 01.672
R352 RESISTOR 1.18 KOHM 12 0.4U *PHILIPS 2322 156 11182 03.226
R353 RESISTOR 6.81 KOHM 1% 0.4V *PHILIPS 2322 156 16812 03.419
R354 RESISTOR MF 4k7 OHM 5% 0.4W PHILIPS 2322 181 53472 01.216
R355 RESISTOR 22 KOHM 5% 0.33W PHILIPS 2322 181 33223 01.733
R356 RESISTOR 15 KOHM 5% nN.33W PHILIPS 2322 181 33153 01.729
R357 RESISTOR MF 10 OHM 5% 0.4W PHILIPS 2322 181 53109 01.150
T30 TRANSISTOR BF 506 STEMENS BF506 28.20¢2
T3z TRANSISTOR BF 506 STEMENS BF506 28.20¢
T303 TRANSISTOR BF 506 STEMENS BF506 28.202
T304 TRANSISTOR RF BF199 PHILIPS BF199 28.178
T305 TRANSISTOR RF SWITCH 2N2369A PHILIPS 2N2369A 28.315
T306 TRANSISTOR RF SWITCH 2N2369A PHILIPS 2N2369A 28.315
T307 TRANSISTOR BF 506 STEMENS BF506 28.202
T308 TRANSISTOR BF509 AEGx BF509 28.203
T309 TRANSISTOR J3n SILICONIX J310 29.725
310 TRANSISTOR BF9T199 STEMENS BF979S 28.250
T311 TRANSISTOR JFET TIS88A3 T0-92 MOTORPLA TM 00 N44-3 29.737
T312 TRANSISTOR AF BC558B PHILIPS BC558B 28.100
T313 TRANSISTOR BC549C PHILIPS* BC549C 28.082
T314 TRANSISTOR BC549C PHILIPSx BC549C 28.08¢
X301 CRYSTAL 21.0 MHz NC-25B DANTRONIC* 21MHz NC25B 39.838
SP.SPEC.C1035
L306 CoIL TL374 S.P.RADIO 6-0-2369101 400374
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
L307 COIL TL3T3 S.P.RADIO 6-01-223689 400373
L3088 COIL TL3T2 S.P.RADIO 6-1-23688 400372




POSTTION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
TX-POWER AMPLIFIER MODULE 400 & 500 ESPERA 5-0-23973A 600013
Can1 CAPACITOR CERAMIC 18pF 5% NPO 500VDC NKE DT 360 758S CH 180 J 500V 15,060
FLAT PACK
ca4n CAPACITOR CERAMIC 33pF 5% NPO 400V FERROPERM 2/0112.,9 15.608
Can3 CAPACITOR CERAMIC 33eF 5% NPO 400V FERROPERM 2/0112.,9 15.608
Ca4n4 CAPACITOR CERAMIC 18pF S% NPO 500VDC NKE DT 360 758S CH 180 J 500V 15,060
FLAT PACK
C405 CAPACITOR CERAMIC 470pF 10% S00VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
Cané CAPACITOR CERAMIC 470pF 102 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
cantv CAPACITOR TRIMMING 6-60pF PTFE DAU 109.4901.060 17.210
ca4ng CAPACITOR TRIMMING 3.5-38pF PTFE DAU 109.3901.038 17.120
Can9 CAPACITOR MULTI LAYER 22eF 10X HQ 200V TEKELEC 101541L2200P 16.271
M/FORT. TERMINALER
C410 CAPACITOR MKT 4700F 102 100V STEMENS B32511-D1474-KQ00D 11.388
Ca11 CAPACITOR MULTI LAYER 68pF 10% HQ 200V TEKELEC 101541L6800P 16.273
M/FORT. TERMINALER
C412 CAPACITOR MULTI LAYER 68pF 10X HQ 200V TEKELEC 101541L680JP 16.273
M/FORT. TERMINALER
Ca413 CAPACITOR TRIMMING 3.9-27pF PTFE DAU 107.3901.027 17.110
Ca14 CAPACITOR MKT 33nF 20% 63V SIEMENS B32529-B333-K-289 11.298
C415 CAPACITOR MULTI LAYER 33pF 10X HQ 200V TEKELEC 101S541L330KP 16.272
M/FORT. TERMINALER
Cae17 CAPACITOR ELECTROLYTIC 4.7uF 20% 50VDC SANOY S50-MV-4.7-HA+TS 14.510
Ca18 CAPACITOR MULTI LAYER 33eF 10% HQ 20OV TEKELEC 101541L330KP 16.272
M/FORT. TERMINALER
C419 CAPACITOR TRIMMING 6-60pF PTFE DAU 109.4901.060 17.210
C420 CAPACITOR ELECTROLYTIC 4.7uF 20% 50VDC SANOY SO-MV-4 . 7-HA+TS 14.510
Cs21 CAPACITOR MULTI LAYER 56,F 10% NPO 100V KCKx C1C31 P2ACG 560K 16.285
Ca22 CAPACITOR MKT 33nF 20% 63V SIEMENS B32529-B333-K-289 11.298
C423 CAPACITOR TRIMMING 5-45pF PTFE DAU 107.5901.045 17.130
C4c4 CAPACITOR CERAMIC 56rF 5% NPO #KCK HE60SICHS5603 15.111
Ca425 VHF PI-FILTER FERROPERM 9/0168,50 PI-FILTER 16.515
Ca2é VHF PI-FILTER FERROPERM 9/0168,50 PI-FILTER 16.515
C427 VHF PI-FILTER FERROPERM 9/0168.,50 PI-FILTER 16.515
C428 CAPACITOR MULTI LAYER 33eF 10% HQ 200V TEKELEC 101S41L330KP 16.272
M/FORT. TERMINALER
C429 CAPACITOR MULTI LAYER 82pF 10% HQ 200V TEKELEC 101541L8207P 16.274
M/FORT. TERMINALER
FP401 FERRITE BEAD 93,7x@1.2x3.5mm GRADE 3B PHILIPS 4322 020 34400 35.180
FP4n2 FERRITE BEAD B3,7xB81.2x3.5mm GRADE 3B PHILIPS 4322 020 34400 35.180
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
FP4n3 FERRITE BEAD B3,7xB1.2x3.5mm GRADE 3B PHILIPS 4322 020 34400 35.180
L4 COIL TL3&7 S.P.RADIO 6-0-23639 400367
L4ng COIL TL367 S.P.RADIO 6-0-23639 400367
L403 COIL TL367 S.P.RADIO 6-0-23639 400367
(A COIL PRINTED 5-0-23973A 51.784
L405 COIL PRINTED 5-0-23973A 51.784
L4né6 CoIL TLDG6T S.P.RADIO 6-0-20854A 400067
400067=20.053
L407 CHOKE 0.15uH 10% STEMENS * T78108-T3151-K 20,101
L4009 CHOKE 0.150H 10% STEMENS * T7B108-T3151-K 20.101
L410 COIL TLOG6T S.P.RADIO 6-0-20854A 400067
. 400067=20.053
L4 CHOKE 0.15uH 10% STEMENS * T78108-T3151-K 20.101
L4t12 CoIL TLOGT S.P.RADIO 6-0-20854A 400067
400067=20,053
L4113 COIL PRINTED 5-0-23973A 51.784
L4144 CHOKE 0.150H 10% SIEMENS * T78108-T3151-K 20,101
L415 CHOKE 0.15uH 10% SIEMENS * T78108-T3151-K 20,101
L4166 CoIL TL366 S.P.RADIO 6-0-23638 400366
L417 COIL PRINTED 5-0-23973A 51.784
L419 CHOKE 0.33uH 10% STEMENS * T78108-T3331-K 20,107
L420 COIL PRINTED 5-0-23973A 51.784
L4211 COIL PRINTED 5-0-23973A 51.784
R4 RESISTOR MF 22 OHM 5% 0.4V PHILIPS 2322 181 53229 01.158
R40Z RESISTOR MF 2k2 OHM 5% 0.4W PHILIPS 2322 181 5322¢ 01.208
R403 RESISTOR MF 68 OHM 5% 0.4V ¥ PHILIPS 2322 181 53689 01.170
R404 RESISTOR MF 22 OHM 5% 0.4U PHILIPS 2322 181 53229 01.158
R4S RESTISTOR MF 180 OHM 5% 0.4U PHILIPS 2322 181 53181 01.181
R406 RESISTOR MF 82 OHM 5% 0.4W * PHILIPS 2322 181 53829 01.172
T4 TRANSISTOR MRF 240 MOTOROLA MRF 240 29.252
T402 TRANSISTOR MRF 237 MOTOROLA MRF 237 29.249
T403 TRANSISTOR 2N& 42T MOTOROLAX 2N4427 28.330
csom CAPACITOR CERAMIC 470pF 10% S00VDC NKE DT35-0465 758L 471BK 500V  16.095
FLAT PACK
cs02 CAPACITOR CERAMIC 470pF 10Z 500VDC NKE DT35-0465 758L 471BK 500V 16.095
FLAT PACK
DS DIODE GENERAL PURPOSE BAV21 200V/0.25A PHILIPS BAV21 25.340
RESO1 RELAY 12VDC 2A 2SHIFT ERNI REL35-A1-2W1.0F-12VDC 21.193
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
INTERFACE UNIT MODULE 600 ESPERA 5-0-24052F 6nnnt1sS
Cent CAPACITOR MKT 100nF 10X 100V STEMENSx B32510-D1104-KOOO 11.219
cénz CAPACITOR MKT 330nF 10% 100V STEMENS B32511-D1334-K0N0 11.229
cé6na CAPACITOR MKT 330nF 102 100V STEMENS B32511-D1334-KOOO 11.229
Cén4 CAPACITOR CERAMIC 470pF 10% CL2 5S0VDC NKE DT 330 758L B 471 K 50V 16.158
FLAT PACK
€605 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
C606 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
cont CAPACITOR ELECTROLYTIC 1000uF -10/+50% 25V RUBYCON:¥ 25TTMS1000M 14.580
ceng CAPACITOR MKT 100nF 10%Z 100V STEMENS* B32510-D1104-KOO0 11.219
cen9 CAPACITOR MKT 100nF 10% 100V STEMENS* B32510-D1104-KODO 11.219
coetn CAPACITOR MKT 220nF 10% 100V SIEMENS B32511-D1224-K0Q0O0O 11.227
cont CAPACITOR ELECTROLYTIC 4.7TuF 20% 50VDC SANOY 50-MV-4.7-HA+TS 14.510
Cé1e CAPACITOR MKT 100nF 10Z 100V STEMENS* B32510-D1104-KOOO 11.219
Cé613 CAPACITOR ELECTROLYTIC 100uF -10/+50% 25VDC ERO EKM 00 CC 310 E G5 14.610
Cé14 CAPACITOR ELECTROLYTIC 1uvF 20X 50VDC SANOY 50-MV-1-HA+TS 14.506
Cé615 CAPACITOR ELECTROLYTIC 0.47uF 20% 50VDC ERO EKI 00 AA 047 H M9 14.504
Cé1é CAPACITOR MKT 470nF 10X 100V STEMENS B32511-D1474-KO0OO 11.388
C6rv CAPACITOR MKT 22nF 10% 250V STEMENS B32510-D3223-K00D0 11.297
Cé61s CAPACITOR ELECTROLYTIC 4.7uF 20% 50VDC SANOY 50-MV-4.7-HA+TS 14.510
C619 CAPACITOR ELECTROLYTIC 10uF 20% 35VDC SANOY 35-MV-10-HA+TS 14.512
Cé20 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D6103-KOOO 11.381
Cé621 CAPACITOR POLYSTYRENE 1.5nF 12 160V #PHILIPS 2222 429 81502 10,280
Cé22 CAPACITOR ELECTROLYTIC 100uF 20% 10VDC SANYO 10 MV 100 HA +TS 14.607
C623 CAPACITOR ELECTROLYTIC 100vF -10/+502% 25VDC ERO EKM 00 CC 310 E GS 14.610
Cé624 CAPACITOR POLYSTYRENE 1.3nF 1X 160V #PHILIPS 2222 429 81302 10.279
C625 CAPACITOR MKT 220nF 10% 100V SIEMENS B32511-D1224-K000O 11.227
Cé626 CAPACITOR POLYSTYRENE 15nF 1% 160V #PHILIPS 2222 429 81503 10.304
Cé627 CAPACITOR ELECTROLYTIC 100uF -10/+50% 25VDC ERO EKM 00 CC 310 E G5 14.610
C628 CAPACITOR ELECTROLYTIC 10uF 20% 35VDC SANOY 35-MV-10-HA+TS 14.512
C629 CAPACITOR POLYSTYRENE 8,2nF 1% 160V #PHILIPS 2222 429 88202 10.298
cé3an CAPACITOR POLYSTYRENE 8.2nF 1% 160V #PHILIPS 2222 429 BB202 10.298
Cé631 CAPACITOR POLYSTYRENE 15nF 1% 160V #PHILIPS 2222 429 81503 10.304
Cé32 CAPACITOR ELECTROLYTIC 10uF 20% 35VDC SANOY 35-MV-10-HA+TS 14.512
C633 CAPACITOR MKT 100nF 102 100V STEMENS* B32510-D1104-K0DO 11.219
Cé34 CAPACITOR POLYSTYRENE 1n00F 1% 250VDC PHILIPS 2222 430 81002 10.350
C635 CAPACITOR POLYSTYRENE 220pF 1% 630VDC PHILIPS 2222 431 822m 10.409
Cé36 CAPACITOR POLYSTYRENE 1n00F 1% 250VDC PHILIPS 2222 430 81002 10.350
C637 CAPACITOR MKT 22nF 10% 250V STEMENS B32510-D3223-KO00O 11.297
Cé638 CAPACITOR POLYSTYRENE 3.3nF 1% 160V #PHILIPS 2222 429 83302 10.288
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
Cé639 CAPACITOR MKT 22nF 10X 250V STEMENS B32510-D3223-KO0O 11.297
C640 CAPACITOR MKT 22nF 10% 250V STEMENS B32510-D3223-K0N0O 11.297
Céa1 CAPACITOR MKT 220nF 10X 100V SIEMENS B32511-D1224-K0O00O 11.227
C642 CAPACITOR MKT 220nF 102 100V SIEMENS B32511-D1224-K000O 11.227
C643 CAPACITOR ELECTROLYTIC 0.47uF 20% 50VDC ERO EKI 00 AA 047 H M9 14.504
Co44 CAPACITOR MKT 220nF 10% 100V STEMENS B32511-D1224-K000O 11.227
Cé4s CAPACITOR MKT 220nF 10X 100V STEMENS B32511-D1224-KO00O 11.227
Cé46 CAPACITOR CERAMIC 4n7F 20% CL2 50VDC NKE DT 380 7585 D 472 M 50V 15.165
FLAT PACK
Co4T7 CAPACITOR MKT 100nF 102 100V SIEMENS* B32510-D1104-K0O0OO 11.219
Cé48 CAPACITOR ELECTROLYTIC 33uF 20% 16VDC ERO EKI 00 AA 233 D M9 14.518
Cé649 CAPACITOR POLYSTYRENE 220pF 1% 630VDC PHILIPS 2222 431 822 10.409
Cé650 CAPACITOR ELECTROLYTIC 100uvF -10/+50% 25VDC ERO EKM 00 CC 310 E GS 14.610
Cé651 CAPACITOR CERAMIC 100pF 20% 25V FERROPERM 9/0212.8 16.182
Cés2 CAPACITOR MKT 220nF 10X 100V STEMENS B32511-D1224-K0O00O 11.227
C653 CAPACITOR ELECTROLYTIC 33uF 20% 35VDC ERO EKI 00 BB 233 F M? 14.520
Cé54 CAPACITOR MKT 100nF 10% 100V STEMENSx* B32510-D1104-KOOO 11.219
Cé55 CAPACITOR ELECTROLYTIC 10uF 20% 35VDC SANOY 35-MV-10-HA+TS 14.512
Cé656 CAPACITOR CERAMIC 4n7F 20% CL2 50VDC NKE DT 380 7585 D 472 M 50V 15.165
FLAT PACK
C657 CAPACITOR ELECTROLYTIC 220uF -10/+50% 10VDC ERO EKM 00 CC 322 C G5 14.630
Cé58 CAPACITOR ELECTROLYTIC 33uF 20% 16VDC ERO EKI 00 AA 233 D M9 14.518
C659 CAPACITOR MKT 22nF 10% 250V SIEMENS B32510-D3223-K0O00 11.297
cé60 CAPACITOR ELECTROLYTIC 220uF -10/+50% 10VDC ERO EKM 00 CC 322 C G5 14.630
C661 CAPACITOR CERAMIC 220eF 10% 500VDC CL?2 NKE DT35-0465 7585 B 221K500V 16.090
FLAT PACK
Cé662 CAPACITOR MKT 100nF 10X 100V STEMENS* B32510-D1104-K0O0O0 11.219
Coé663 CAPACITOR ELECTROLYTIC 100uF -10/+50% 25VDC ERO EKM 00 CC 310 E G5 14.610
Cé64 CAPACITOR ELECTROLYTIC 470uF -10/+50% 16V ERO EB N0 GC 347 D 14.572
Co665 CAPACITOR MKT 100nF 10Z 100V SIEMENS* B32510-D1104-K0OOO 11.219
C666 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
Cé667 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
C668 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
Cé669 CAPACITOR CERAMIC 10nF -20/+80% CL2 SNVDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
Cé670 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
CoT1 CAPACITOR CERAMIC 4n7F 20% CL2 50VDC NKE DT 380 7585 D 472 M S50V 15.165
FLAT PACK
Cé672 CAPACITOR CERAMIC 220eF 10% 500VDC CL2 NKE DT35-0465 7585 B 221K500V 16.090

FLAT PACK




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
C672 CAPACITOR ELECTROLYTIC 220uF -10/+50% 16VDC ERO EKM 00 DC 322 D G5 14,640
Co6T4 CAPACITOR ELECTROLYTIC 10uF 20% 35VDC SANQY 35-MVU-10-HA+TS 14.512
Cers CAPACITOR MKT 220nF 10% 63VDC PHILIPS 2222 370 18224 11.095
C676 CAPACITOR CERAMIC 4n7F 20% CL2 50VDC NKE DT 380 7585 D 472 M 50V 15.165
FLAT PACK
D601 DIODE TRANSIENT ABSORBER 18V MOTOROLAX 1IN62TTA 26.765
penz DIODE 1N4148 HIGH SPEED PHILIPS 1N4148-143 25.131
D603 DIODE 1N4148 HIGH SPEED PHILIPS 1N4148-143 25.131
Dé04 DIODE GENERAL PURPOSE BAV21 200V/0.25A PHILIPS BAV21 25.340
D6ns DIODE ZENER 3.6V PHILIPS BZX75C3V6 26.911
D606 DIODE ZENER 3.6V PHILIPS BZXT5C2Vé 26.911
D6n7 DIODE HIGH SPEED 1N444 B PHILIPS 1N4448 25.147
D60 DIODE HIGH SPEED 1N444B PHILIPS 1N444E 25.147
D609 DIODE ZENER 5.1V 5% 0.4V PHILIPS BZX79C5W1 26.527
Dé10 DIODE HIGH SPEED 1N444EB PHILIPS 1N4448 25.147
D611 DIODE HIGH SPEED 1N4448 PHILIPS 1N4448 25.147
Dét12 DIODE HIGH SPEED 1N444E PHILIPS 1N4448 25.147
D613 DIODE BAW62 HIGH SPEED PHILIPS BAW62-1473 25.350
D614 DIODE BAW6Z HIGH SPEED PHILIPS BAW62-143 25.350
D615 DIODE BAW62 HIGH SPEED PHILIPS BAW62-1473 25.350
Dé1é DIODE 1N4148 HIGH SPEED PHILIPS 1N4148-143 25.131
D619 DIODE 1N4148 HIGH SPEED PHILIPS 1N4148-143 25.131
D620 DIODE 1N4148 HIGH SPEED PHILIPS 1N4148-1473 25.131
Fén FUSE 8A.F. @5x20mm ELU x 171 100 8A.F. 45.561
DIN 41571
IC6m VOLTAGE REGULATOR FIXED 5V/1A MOTOROLA MC7805CT 31.250
1C602 INTEGRATED CIRCUIT ThA2002V SGSx* TDA20O02V 31.480
1C603 DUAL OP AMP LM358N TEXAS LM358P 31.100
IC604 INTEGRATED CIRCUIT MC14094BCP RCAx* CD4094 33.305
1C605 INTEGRATED CIRCUIT DUAL OPERATIONAL AMP. TEXAS MC1458P 31.215
1C606 TRANSISTOR ARRAY 3nas6 RCA CA3046E 31.025
1Cé6n? INTEGRATED CIRCUIT QUAD VOLTAGE COMPERATOR TEXAS* LM339N 31.075
1C608 INTEGRATED CIRCUIT MC14001BCP MOTOROLA MC14001BCP 33.010
IC609 INTEGRATED CIRCUIT MCM2802P MOTOROLA MCM2802P 33.495
1Cé610 INTEGRATED CIRCUIT MCM2802P MOTOROLA MCM2802P 33.495
IC611 INTEGRATED CIRCUIT MC1413P TEXAS* ULN2003A 3r.arv
1C612 DUAL TYPE D FLIP-FLOP MC14013BCP SIGNETICS* HEF4013BP 33.056
1C613 INTEGRATED CIRCUIT QUAD ANALOG SWITCH RCA CD40N66BE 33.232
1C614 INTEGRATED CIRCUIT LF347N #NATIOPNAL LF347N 31.530
1C615 INTEGRATED CIRCUIT DUAL DIFF.COMPARATOR TEXAS LM393P 31.105
1C616 INTEGRATED CIRCUIT MC14069UBCP MOTOROLA MC14069UBCP 33.235
IC617 QUAD OP.AMP. 324 TEXAS LM324N 31.065
1C618 INTEGRATED CIRCUIT MC14569BCP * MOTOROLA MC14569BCP 33.449
IC619 INTEGRATED CIRCUIT MAIN PROCESSOR MOTOROLA SP C1038 32.555
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
MOTOROLA NO.SC23819P
L6 CHOKE 100uvH 5% SD7S NEOSID ans6t122 12 20,169
P&O1 PLUG ¢ POLES AMP 0-826375-2 78.102
Pon2 PLUG (MALE) 11 POLE AMP 1-826375-1 78.111
P&03 PLUG (MALE) 9 POLE AMP 0-826375-9 78.109
P&04 PLUG (MALE) 10 POLE AMP 1-826375-0 78.110
P&0s PLUG 6 POLE AMP 0-826375-6 78.106
P606 PLUG (MALE) 7 POLE AMP 0-826375-7 78.107
pP607 PLUG 12 POLE AMP 1-826383-2 78.030
R&601 RESISTOR MF 10k OHM 52 0.4W PHILIPS 2322 181 53103 01.225
R60O2 RESISTOR MF 1k0 OHM 5% 0.4V PHILIPS 2322 181 53102 01.200
R604 RESISTOR MF 1k0 OHM 52 0.4U PHILIPS 2322 181 53102 01.200
R60OS RESISTOR MF 2k2 OHM 5% 0.4W PHILIPS 2322 181 53222 01.208
R606 RESISTOR MF 33k OHM 5% 0.4W PHILIPS 2322 181 53333 01.237
R6OT RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R608 RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
R60D9 RESISTOR MF 1k0 OHM 5% 0.4W PHILIPS 2322 181 53102 01.200
R610 RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
R&611 RESTSTOR MF 12k OHM 5% 0.4 PHILIPS 2322 181 53123 n1.227
R612 RESISTOR MF 180k OHM 5% 0.4W * PHILIPS 2322 181 53184 01.256
R&613 RESISTOR MF 220k OHM 5% 0,40 PHILIPS 2322 181 53224 01.258
Ré614 RESISTOR MF 470k OHM 5% 0.4V PHILIPS 2322 181 53474 01.266
R&15S RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R616 POTENTIOMETER TRIMMING 10 KOHM 20% 0.05U PHILIPS 2322 410 03357 07.578
R&1T RESISTOR MF 100k OHM 5% 0.4W PHILIPS 2322 181 53104 01.250
R618 RESISTOR MF 470k OHM 5% 0.4W PHILIPS 2322 181 53474 01.266
R619 RESISTOR MF 3k3 OHM 5% 0.4W PHILIPS 2322 181 53332 01.212
R620Q RESISTOR MF 3k3 OHM 5% 0.4W PHILIPS 2322 181 53332 01.212
Ré&21 RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R&22 RESISTOR MF 18k OHM 5% 0.4W * PHILIPS 2322 181 53183 01.23
R&623 POTENTIOMETER TRIMMING 100 KOHM 20% 0.05W PHILIPS 2322 410 03361 07.588
R&24 RESISTOR MF 2k2 OHM 5% 0.4U PHILIPS 2322 181 53222 01.208
R&25 RESISTOR MF 220k OHM 5% 01.4W PHILIPS 2322 181 53224 01.258
R&26 RESISTOR MF 220k OHM 5% 0.4V PHILIPS 2322 181 53224 01.258
R&27 RESISTOR MF 12k OHM 5% 0.4V PHILIPS 2322 181 53123 01.227
R628 RESISTOR MF 1k OHM 5% 0.4W PHILIPS 2322 181 53102 01.200
R629 POTENTIOMETER TRIMMING 10 KOHM 202 0.05W PHILIPS 2322 410 03357 07.578
Ré& 31 RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
Ré631 RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
R632 RESISTOR MF 1k2 OHM 5% N.4U PHILIPS 2322 181 53122 01.202
R&33 RESISTOR MF 2k2 OHM 5% 0.4W PHILIPS 2322 181 53222 01.208
R&34 RESTSTOR MF 82k OHM 5% D.4W * PHILIPS 2322 181 53823 01.247
R&3S RESISTOR MF 4k7 OHM 5% 0.4W PHILIPS 2322 181 53472 01.216
R&36 RESISTOR MF 470 OHM 5% 0.4UW PHILIPS 2322 181 53471 01.121
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POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R&3T RESISTOR MF 4k7 OHM 5% 0.4V PHILIPS 2322 181 53472 01.216
R638 RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
R6239 RESISTOR MF 680k OHM 5% 0.4V * PHILIPS 2322 181 53684 01,270
Ré64TI RESISTOR MF 1 OHM 5% 0.5W PHILIPS 2322 156 111008 N3.125
Ré&41 RESISTOR HMF 1k OHM 5% 0.4U PHILIPS 2322 181 53102 01.z200
R642 RESISTOR MF 100 OHM 5% 0.4U PHILIPS 2322 181 5311 01.175
R643 RESISTOR MF 82k OHM 5% 0.4W * PHILIPS 2322 181 53823 01.247
R644 RESISTOR MF 2k2 OHM 5% 0.4U PHILIPS 2322 181 53222 01.208
R645 RESISTOR MF 3k3 OHM 5% 0.4W PHILIPS 2322 181 53332 01.212
R646 RESISTOR MF 2k2 OHM 52 0.4U PHILIPS 2322 181 53222 n1.208
R647 RESISTOR MF 220 OHM 5% 0.4W PHILIPS 2322 181 53221 01.183
R648 RESISTOR MF 1kl OHM 5% 0.4U PHILIPS 2322 181 53102 01.200
R&49 RESISTOR MF 68 OHM 5% 0.4 * PHILIPS 2322 181 53689 01.170
R650 REGISTOR MF 68k OHM 5% 0.4W ¥ PHILIPS 2322 181 53683 01.245
R&651 RESISTOR MF 68k OHM 5% 0.4V * PHILIPS 2322 181 53683 01.245
R652 RESTSTOR 1 MOHM 1% 0.4V *PHILIPS 2322 156 11005 03.604
R653 RESISTOR MF 680 OHM 5% 0D.4W PHILIPS 2322 181 53681 01.195
R654 RESISTOR MF 330 OHM 5% N.4W PHILIPS 2322 181 53331 01.187
R655 RESISTOR MF 100 OHM 5% 0.4W PHILIPS 2322 181 53101 01.175
R656 RESISTOR MF 4700 OHM 5% 0.4W PHILIPS 2322 181 53471 0119
R&5T RESISTOR 15.8 KOHM 1% 0.4W *PHILIPS 2322 156 11583 03.430
R658 RESISTOR 14 KOHM 12 0.4V *PHILIPS 2322 156 11403 03.432
R&59 RESISTOR 15.8 KOHM 1% 0.4W *PHILIPS 2322 156 11583 03.430
R660 RESISTOR 178 OHM 1% 0.4U *PHILIPS 2322 156 11781 03.380
R661 POTENTIOMETER TRIMMING 1 KOHM 20X 0.05W PHILIPS 2322 410 03354 07.570
R662 RESISTOR 11.5 KOHM 1% N.4W *PHILIPS 2322 156 11153 03.428
R663 POTENTIOMETER TRIMMING 2.2 KOHM 20% 0.05W PHILIPS 2322 410 03355 07.572
R&664 RESISTOR MF 1k2 OHM 5% 0.4W PHILIPS 2322 181 53122 01.202
R665 POTENTIOMETER TRIMMING 470 OHM 20% 0.05W PHILIPS 2322 410 03353 07.568
R666 RESISTOR MF 1k2 OHM 5% 0.4W PHILIPS 2322 181 53122 01.202
R667 RESISTOR MF 560 OHM 5% 0.4W * PHILIPS 2322 181 53561 01.193
R668 POTENTIOMETER TRIMMING 1 KOHM 20% 0.05W PHILIPS 2322 410 03354 07.570
R669 RESISTOR MF 820 OHM 5% 0.4W PHILIPS 2322 181 53821 01.197
R670 RESISTOR 464 OHM 1% 0.4 *PHILIPS 2322 156 14641 03.392
R6T1 RESISTOR 15.8 KOHM 1% 0.4V *PHILIPS 2322 156 11583 03.430
R672 RESISTOR MF 5ké6 OHM 5% 0.4W PHILIPS 2322 181 53562 01.218
R6T3 RESISTOR MF 18k OHM 5% 0.4V * PHILIPS 2322 181 53183 01.23
R6T4 POTENTIOMETER TRIMMING 10 KOHM 20% 0.05W PHILIPS 2322 410 03357 07.578
R675 RESISTOR MF 82k OHM 5% 0.4W * PHILIPS 2322 181 53823 01.247
R676 RESISTOR MF 3.9k OHM 5% 0.4UW *x PHILIPS 2322 181 53392 01.214
R6TT RESISTOR MF 220k OHM 5% 0.4V PHILIPS 2322 181 53224 01.258
R678 RESISTOR MF 47Tk OHM 5% D.4W *x PHILIPS 2322 181 53473 01.241
R&6T9 RESISTOR MF 4Tk OHM 5% 0.4W * PHILIPS 2322 181 53473 a1.241
R&680 RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R681 RESISTOR MF 180k OHM 5% 0.4W * PHILIPS 2322 181 53184 01.256
R682 POTENTIOMETER TRIMMING 4.7 KOHM 20% 0.05W PHILIPS 2322 410 03356 07.575
R683 RESISTOR MF 22k OHM 5% 0.4W PHILIPS 2322 181 53223 01.233
R684 RESISTOR MF 680 OHM 5% D.4W PHILIPS 2322 181 53681 01.195
R&68S RESISTOR MF 22k OHM 5% 0.4W PHILIPS 2322 181 53223 01.233
R686 RESISTOR MF 100k OHM 5% 0.4W PHILIPS 2322 181 53104 01.250
R68T RESISTOR MF 82k OHM 5% 0.4UW * PHILIPS 2322 181 53823 01.247
R688 RESISTOR MF 47k OHM 5% 0.4W *x PHILIPS 2322 181 53473 01.241
R689 RESISTOR MF 330k OHM 5% 0.4W * PHILIPS 2322 181 53334 01.262
R&20 RESTISTOR MF 10k OHM 52 0.4W PHILIPS 2322 181 53103 01.225
R6921 RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
R692 RESISTOR MF 4k7 OHM 5% 0.4W PHILIPS 2322 181 53472 01.216
R692 RESISTOR MF 100k OHM 5% 0.4W PHILIPS 2322 181 53104 01.250
R694 RESISTOR MF 12k OHM 5% 0.4U PHILIPS 2322 181 53123 01.227
R&95 RESISTOR MF 39k OHM 5% 0.4W * PHILIPS 2322 181 53393 01.239
R696 RESISTOR MF 1k5 OHM 5% 0.4V *x PHILIPS 2322 181 53152 01.204
R&9T RESISTOR MF 18k OHM 5% 0.4W * PHILIPS 2322 181 53183 01.231
R698 RESISTOR MF 8k2 OHM 5% 0.4W PHILIPS 2322 181 53822 01.222
R699 RESISTOR MF 10k OHM SX 0.4 PHILIPS 2322 181 53103 01.225
Ré601a RESISTOR MF 120k OHM 5% 0.4UW PHILIPS 2322 181 53124 01.252
Ré&02a RESISTOR MF 390k OHM 5% 0.4W * PHILIPS 2322 181 53394 01.264
R603a RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
Ré04a RESISTOR TEMP.SENSOR 2k0 10X AT 25 CENTIGRADE SIEMENS Q62705-K56 (KTY11-2D) 07.150
R605a RESISTOR MF 39k OHM 5% 0.4W *x PHILIPS 2322 181 53393 01.239
Ré606a RESISTOR MF 33k OHM 5% 0.4V : PHILIPS 2322 181 53333 01.237
R607a RESISTOR MF 56k OHM 5% D.4U * PHILIPS 2322 181 53563 01.243
R608a RESISTOR MF 18k OHM 5% 0.4V * PHILIPS 2322 181 53183 01.2M1
R609a RESISTOR MF 27k OHM 5% 0.4W * PHILIPS 2322 181 53273 01.235
Ré10a RESISTOR MF 4k7 OHM 5% 0.4W PHILIPS 2322 181 53472 a1.216
Ré611a RESISTOR MF 4k7T OHM 5% 0.4U PHILIPS 2322 181 53472 01.216
Ré12a RESISTOR MF 2200 OHM 5% 0.4V PHILIPS 2322 181 53221 01.183
R613a POTENTIOMETER TRIMMING 4.7 KOHM 20% D.05U PHILIPS 2322 410 D3356 07.575
Ré14a RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R615a RESISTOR MF 2R2 OHM 5% 0.4W PHILIPS 2322 181 53228 01.133
Ré16a RESISTOR MF 3k3 OHM 5% 0.4W PHILIPS 2322 181 53332 n1.212
Ré17a POTENTIOMETER TRIMMING 2.2 KOHM 20% 0.05V PHILIPS 2322 410 03355 07.572
Ré618a RESISTOR MF 3.9k OHM 5% 0.4W * PHILIPS 2322 181 53392 01.214
Ré619a RESISTOR MF 33k OHM 5% 0.4W PHILIPS 2322 181 53333 01.237
Ré620Ca RESISTOR MF 15k OHM 5% 0.4W # PHILIPS 2322 181 53153 01.229
R621a RESISTOR MF 100k OHM 5% 0.4V PHILIPS 2322 181 53104 01.250
Ré622a RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 0t1.225
R623a RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
Ré&24a RESISTOR 178 OHM 1% 0.4W *PHILIPS 2322 156 11781 03.380
Ré25a RESISTOR MF 3k3 OHM 5% 0.4U PHILIPS 2322 181 53332 01.212




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
R626a RESISTOR MF 2k2 OHM 5% 0.4W PHILIPS 2322 181 53222 01.208
Ré627a RESISTOR MF 2k2 OHM 5% 0.4U PHILIPS 2322 181 53222 01.208
R628a RESISTOR 178 OHM 12 0.4V *PHILIPS 2322 156 11781 03.380
R62%a RESISTOR MF 6.8 OHM 5% D.4W * PHILIPS 2322 181 536488 01.145
Ré630a RESISTOR MF 220 OHM 5% 0.4V PHILIPS 2322 181 53221 01.183
Ré631a RESISTOR 63.4 KOHM 1% 0.4V *PHILIPS 2322 156 16343 03.444
Ré632a RESISTOR 31.6 KOHM 12 0.4W *PHILIPS 2322 156 13163 03.436
R633a RESISTOR 15.8 KOHM 1% 0.4V *PHILIPS 2322 156 11583 N03.430
Ré634a RESISTOR &.06 KOHM 12 0.4W *PHILIPS 2322 156 18062 03.422
R635a RESISTOR 63.4 KOHM 1% 0.4W *PHILIPS 2322 156 16343 03.444
R636a RESISTOR 31.6 KOHM 1% 0.4W *PHILIPS 2322 156 13163 03.436
R637a RESISTOR 15.8 KOHM 1% 0.4W *PHILIPS 2322 156 11583 03.430
R638a RESISTOR 8.06 KOHM 1X 0.4V *PHILIPS 2322 156 18062 03.422
R63%a RESISTOR MF 3k01 OHM 1% 0.6 PHILIPS 2322 156 13012 03.411
Ré640a RESISTOR MF 1 OHM 5% 0.4W PHILIPS 2322 181 53108 01.125
Ré641a RESISTOR MF 10k OHM 5% 0.4U PHILIPS 2322 181 53103 01.225
Ré642a RESISTOR MF 18k OHM 5X 0.4V * PHILIPS 2322 181 53183 01.231
R643a RESISTOR MF 1k0 OHM 52 0.4W PHILIPS 2322 181 53102 01.200
Ré44a RESISTOR MF 1k0 OHM 5% 0.4V PHILIPS 2322 181 53102 01.200
R645a RESISTOR MF 3k3 OHM 5% 0.4W PHILIPS 2322 181 53332 01.212
Ré646a RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R647a RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
R648a RESISTOR MF 10k OHM 5% 0.4 PHILIPS 2322 181 53103 01.225
Ré650a RESISTOR MF 56k OHM 5% 0.4W x PHILIPS 2322 181 53563 01.243
R651a RESISTOR MF 10k OHM 5% 0.4W PHILIPS 2322 181 53103 01.225
Ré652a RESISTOR MF 10k OHM 5% 0.4 PHILIPS 2322 181 53103 01.225
R653a RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
R6544a RESISTOR MF 10k OHM 5% 0.4V PHILIPS 2322 181 53103 01.225
Ré655a RESISTOR MF 220k OHM 5% 0.4V PHILIPS 2322 181 53224 01.258
R656a RESISTOR 11 KOHM 12 0.4W *PHILIPS 2322 156 11103 03.458
RAGO RESISTOR ARRAY &x10k OHM 5% 1/8W MURATA RG LD 8 X 103 J 08.630
RA602 RESISTOR ARRAY 4x4k7 OHM 5% 1/8U MURATA RG LD 4 Y 472 2 08.625
RE601 RELAY 12VDC 1SH. 2A. MILTRONIC AB OuUC-S-112D 21.300
RE&6D2 RELAY 12VUDC 1SH. 2A. MILTRONIC AB ouC-S-112D 21.300
RE603 RELAY E3206H EICHHOFF BVY-55-280R 21.026
T601 TRANSISTOR BC638 AEG* BC638 28.117
T602 TRANSISTOR BC638 AEG* BC638 28.117
T603 TRANSISTOR BC638 AEGxX BC638 28.117
T604 TRANSISTOR BC638 AEGxX BC638 28.117
T605 TRANSISTOR AF BC548 NPN T0-92 PHILIPS BC548 (-A/-B/-C) 28.070
Té06 TRANSISTOR AF BC328-25 PNP T0-92 PHILIPS BC328-25 28.052
T607 TRANSISTOR AF BC558B PHILIPS BC558B 28.100
T608 TRANSISTOR AF BC558B PHILIPS BC558B 28.100
T6N9 TRANSISTOR BD138 PHILIPS* BD138 29.057
~
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
Té10 TRANSISTOR AF BC548B NPN T0-922 PHILIPS BC548B 28.076
T611 TRANSISTOR BD234 PHILIPS BD234 292.070
Té12 TRANSISTOR AF BC338-25 NPN T0-92 PHILIPS BC338-25 28.058
T613 TRANSISTOR AF BC548B NPN T0-92 PHILIPS BC548B 28.076
Té14 TRANSISTOR BC547A MOTOROLAX BC547A 28.065
T615 TRANSISTOR BC558 PHILIPS BC558 28.097
Té616 TRANSISTOR AF BC23R-25 NPN T0-92 PHILIPS BC338-25 28.058
T617 TRANSISTOR BC639 PHILIPS%* BC632 28.120
T618 TRANSISTOR BC237B ITT* BC237B 28.034
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RT2047 32/88.

POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
KEYBOARD UNIT MODULE 700 ESPERA 5-0-24014C 600016
crom CAPACITOR CERAMIC 10nF -20/+80X 32V FERROPERM 9/0145.,9 15.900
cvo2 CAPACITOR CERAMIC 10nF -20/+80% 32V FERROPERM 9/0145.,9 15.900
cTn3 CAPACITOR CERAMIC 10nF -20/+80% 32V FERROPERM 9/0145.9 15.900
C704 CAPACITOR CERAMIC 10nF -20/+80% 32V FERROPERM 9/0145.9 15.900
C705 CAPACITOR CERAMIC 10nF -20/+80X 32V FERROPERM 9/0145.,9 15.900
C706 CAPACITOR MKT 220nF 10X 100V SIEMENS B32511-D1224-K000 11.227
crov CAPACITOR CERAMIC 47pF 10X N33 25V FERROPERM 9/0213.8 15.770
C708 CAPACITOR CERAMIC 47pF 10% N33 25V FERROPERM 9/0213,8 15.770
cT09 CAPACITOR MKT 220nF 10X 100V SIEMENS B32511-D1224-K000 11.227
c7in CAPACITOR ELECTROLYTIC 1uF 202 50VDC ERO EKI 00 AA 110 H M9 14.506
c711 CAPACITOR MKT 10nF 10% 400V SITEMENS B32510-D6103-K0O0OO0 11.381
C712 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D6103-K000 11.381
C713 CAPACITOR MKT 10nF 10X 400V SIEMENS B32510-D6103-K000 11.381
C714 CAPACITOR MKT 10nF 10X 400V SIEMENS B32510-D6103-KOGU 11.381
C715 CAPACITOR MKT 10nF 10% 400V SIEMENS B32510-D6103-K000 11.381
C716 CAPACITOR ELECTROLYTIC 33uF 20% 16VDC EROx* EKI 00 AA 233 D M9 14.518
D701 DIODE 1N4148 HIGH SPEED 17T 1N4148 25.131
CARTON
D702 DIODE LIGHT EMITTING ORANGE Smm SANKEN SEL 1913K 25.631
D703 DIODE LIGHT EMITTING ORANGE 5mm SANKEN SEL 1913K 25.631
D704 DIODE LIGHT EMITTING YELLOW 5mm SANKEN SEL1910D 25.630
D705 DIODE LIGHT EMITTING YELLOW 5mm SANKEN SEL1910D 25.630
D706 DIODE LIGHT EMITTING ORANGE S5mm SANKEN SEL 1913K 25.631
D707 DIODE LIGHT EMITTING ORANGE 5mm SANKEN SEL _1913K 25.631
Icro INTEGRATED CIRCUIT MC14094BCP NATIONALxX CD4094BCN 33.305
1C702 INTEGRATED CIRCUIT MC14094BCP NATIONAL x CD4094BCN 33.305
IC703 INTEGRATED CIRCUIT MC14094BCP NATIONAL * CD4094BCN 33.305
1CT04 INTEGRATED CIRCUIT MC14094BCP NATIONAL x CD4094BCN 33.305
1C705 INTEGRATED CIRCUIT MC14094BCP NATIONAL x CD4094BCN 33.305
IC706 INTEGRATED CIRCUIT MC14094BCP NATIONAL* CD4094BCN 33.305
1cTnt INTEGRATED CIRCUIT MC14069UBCP MOTOROLA MC14069UBCP 33.235
1C708 VOLTAGE REGULATOR MC7BOSCT NATIONAL* LM340-T5 31.250
1C709 INTEGRATED CIRCUIT REMOTE PROCESSOR MOTOROLA SP C1039 32.558
MOTOROLA NO.SC93820P
J7n RECEPTACLE (FEMALE) 12 POLE AMP 1-826371-2 78.132
J702 RECEPTACLE (FEMALE) 2 POLE AMP 0-826371-2 78.122
J703 MEMBRANESWITCH 5+6 11 POLE CONNECTOR MEKOPRINT x LEVERES EFTER GODKENDT 44.500
PROVE-
LCD701 LIQUID CRYSTAL DISPLAY LCD-3509-365-923/RT2047 HAMLIN SP TG.0-3-23886A 25.705
HAMLIN TG.3509-365-923
P70 PLUG (MALE) 12 POLE AMP 1-826375-2 78.112
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
P702 PLUG (MALEY 2 POLE AMP 0-826375-2 78.102
P703 PLUG (MALE) BERG 75168-301-36 78.380
R701 RESISTOR MF 4.7k OHM 5% 0.4V * PHILIPS 2322 181 53472 01.216
R702 RESISTOR MF 4.7k OHM 5% 0.4V * PHILIPS 2322 181 53472 01.216
R703 RESISTOR MF 1k OHM 5% 0.4V * PHILIPS 2322 181 53102 01.200
R704 RESISTOR MF 1k OHM 5% 0.4V * PHILIPS 2322 181 53102 01.200
R705 RESISTOR MF 1k OHM 5% 0.4V * PHILIPS 2322 181 53102 01.200
R706 RESISTOR MF 10k OHM 5% 0.4W * PHILIPS 2322 181 53103 01.225
R707 RESISTOR MF 10k OHM 5% 0.4W * PHILIPS 2322 181 53103 01.225
R708 RESISTOR MF 8.2k OHM 52 0.4W * PHILIPS 2322 181 53822 01.222
R709 RESISTOR MF 1k5 OHM 5X 0.4W * PHILIPS 2322 181 53152 01.204
R710 RESISTOR MF 1k OHM 5% 0.4 * PHILIPS 2322 181 53102 01.200
R711 RESISTOR MF 68 OHM 5% 0.4U * PHILIPS 2322 181 53689 01.170
R712 RESISTOR MF 68 OHM 5% 0.4V *x PHILIPS 2322 181 53689 01.170
R713 RESISTOR 22 OHM 5% 0.5V PHILIPS 2322 156 12209 03.159
RA7O1 RESISTOR ARRAY 8x10k OHM 5% 0.125UW PANASONIC EXB-F9E-103-3J 08.630
RATO2 RESISTOR ARRAY 8x10k OHM 5 0.125W PANASONIC EXB-FQE-103-3 08.630
TTm TRANSISTOR BC558 PHILIPS BC558 28.097
T702 TRANSISTOR AF BC548B NPN T0-92 177 BC548B 28.076
T703 TRANSISTOR AF BC548B NPN T0-92 ITT BC548B 28.076
X701 RESONATOR CERAMIC 4MHz TDK FCR-4 41.510




POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER
FILTER UNIT MODULE 900 ESPERA 5-0-24147 600122
con1 CAPACITOR MKT 1000nF 10% 100V SIEMENS B32511-D1105-K00O 11.233
con2 CAPACITOR CERAMIC 10nF -20/+80% CL2 50VDC NKE ETA%SEAYSBL F 103 Z 50V 15.170
L CK
£on3 CAPACITOR CERAMIC 10nF -20/+80% CL2 SOUDC  NKE ET isgﬁziaL F 103 Z 50V 15.170
LA
€904 CAPACITOR CERAMIC 10nF -20/+80% CL2 50UDC  NKE ?[A?SEAEﬁBL F 103 Z SO0V 15.170
co0s CAPACITOR CERAMIC 10nF -20/+80% CL2 50UDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
€906 CAPACITOR CERAMIC 10nF -20/+80% CL2 50UDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
con7 CAPACITOR CERAMIC 10nF -20/+80% CL2 S0VDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
cons CAPACITOR CERAMIC 10nF -20/+80% CL2 50UDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
co09 CAPACITOR CERAMIC 10nF -20/+80% CL2 S0VDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
co10 CAPACITOR CERAMIC 10nF -20/+80% CL2 50UDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
got1 CAPACITOR CERAMIC 10nF -20/+80% CL2 50UDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
co12 CAPACITOR CERAMIC 10nF -20/+80% CL2 SOUDC  NKE DT 350 758L F 103 Z 50V 15.170
FLAT PACK
FP901 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021
FP9D2 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021
FP903 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2.1/7 G K1201 35.011
405 442 075 021
cons4 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021
FPo05 FERRITE BEAD WZ 4.2/2.177 G Kiz201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021 (
FP906 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021
FP9OT FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021
FP908 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,.1/7 G K1201 35.011
_ 405 442 075 021
FP9N9 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011
405 442 075 021
o)
—
N
POSITION DESCRIPTION MANUFACTOR TYPE S.P.NUMBER R
FPO10 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011 ~
405 442 075 021 o
FP911 FERRITE BEAD HZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011 N
S~
405 442 075 021 >
FP912 FERRITE BEAD MZ 4.2/2.1/7 G K1201 KASCHKE HZ 4,2/2,1/7 G K1201 35.011 oo
405 442 075 021 .
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