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Introduction

1. GENERAL INFORMATION

1.1 Introduction

The 7727-TB SSB transceiver is a fully solid state 100W PEP unit for
fixed or mobile use in land services, using a 12V or 24V dc power
source. A range of options and accessories are available to cater for
different applications. Special versions are available or can be
manufactured where the standard equipment does not meet the
operational requirements.

This manual is divided into sections covering the Specifications,
Brief Description, Detailed Technical Description, Maintenance and
Adjustments, Parts Lists and Circuit and Layout Diagrams. Each page
of text has an indication of the contents on the top outer corner for
easy reference. Special versions are not covered by this handbook.

Installation information and operating instructions are contained in
the Installation Manuals and operating instruction cards supplied with
each transceiver.

To minimise the chance of misunderstandings all correspondence must
include the type and serial number of the transceiver and the issue
number and latest amendment number of the handbook where this is
referred to.

Additional unbound circuit diagrams are included at the rear of this
manual. If required, full size prints (paper size Al & B) may be
purchased separately.



Specifications

1.2 Specifications

1.2.1 General

Design figures are quoted with limit figures in brackets, all
tests are carried out at 13.6V or 27.2V dc input (as
appropriate). Specification is subject to change without notice.

Frequency range: 2...16 MHz
Crystal capacity: 10
Channel capacity: 10 single frequency simplex, or 5 two

frequency simplex, or any combination
that does not exceed the crystal

capacity.
Operating modes: Single sideband (A3J) USB or LSB
Frequency stability: £50 Hz, in range 5...55°C

*60 Hz, in range 0...60°C
with £10% input voltage variation

Controls: Power ON/OFF and VOLUME

Mode: SSB, TUNE, *LSB/USB
CHANNEL SELECT

* CLARIFIER ,

* EMERGENCY CALL (RFDS)
NOISE LIMITER ON/OFF
MUTE ON/OFF
(* options)

Indicators (illuminated) Power/Transmit
Connectors: Rear (head) Microphone
Front Remote Control Socket
Rear Antenna

Power input
Extension LS (Optional)
Antenna Select (Optional)

RF input/output impedance: 502 nominal. The transceiver will
operate with a load impedance
producing a VSWR of less than 2:1.

Input voltage: Nominal 13.6V or 27.2V dc. The
transceiver will operate with input
voltages between 11V and 15V or 22V
and 30V positive or negative ground,
reverse polarity protection is
provided.

Power Consumption: Receive, 300mA no signal
Transmit, A3J average 5A or 3A
A3J two-tone 11A or 6A
(nominal)



1

1.

2.2

2.1 (cont.)

Specifications

Environmental:

Ambient Temperature °C l-lO to +30 L+3O to +60

il
Relative Humidity % ' above 95

5 from 95 at
. 30°C to max.

Atmospheric Pressure

| | 50 at 60°C

645 millibars (3600 m
above sea level) with
maximum temperature
derated by 1°C for
avery 330 m above sea

Cooling:

Size and Weight:

Receiver

Type:

IF:

Sensitivity:

Maximum input:

Selectivity:

Image Rejection:

Spurious Signal Rejection:

Cross Modulation:

Intermodulation:

level.
Convection
Transceiver Control Heaa
Width 270 mm 160 mm
Height 95 mm 55 mm
Depth 325 mm 150 mm
Weight 4.5 kg -

A1l transistor, single conversion
superheterodyne.

1650 kHz

An aerial emf of less than 0.5uV from
a 50¢ source will produce a signal
plus noise/noise ratio of 10dB (A3J).

10V rms.

A3J, better than 70dB (60)
-1, +5 kHz

better than 6dB (8),
300...2800 Hz.

Better than 60dB (55).
Better than 65dB (60).

A signal 75dB (65), above a signal
producing a 10dB S+N/N ratio
modulated 30% and removed at least

20 kHz from the wanted signal will
produce an increase in receiver noise
of less than 3dB.

To produce a third order inter-
modulation product equivalent to a
wanted signal producing a 10dB. S+N/N
ratio, two unwanted signals greater
than 30 kHz removed from the wanted
signal must have a level greater than
65dB (60) above the wanted signal.
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1.2.2 (cont.)

1.

2.3

* Blocking:

AGC:

AF Power and Distortion:

AF Response:

Clarifier Range

CAN:

CAW: **

** Export Only

A signal 85dB (70) above a signal
producing a 10dB S+N/N ratio and
removed at least 20 kHz from the
wanted signal will cause a change in
output level of the wanted signal of
less than 3dB.

Less than 3dB (6) variation in output

for signal strength variations
between 3uV and 100mv.

2.5 Watts at less than 5% THD.

+0
300...2800 Hz, -39B

Nominal x0.0007% of SCF or %25 Hz
whichever is greater, continuously
variable.

Nominal +0.003% of SCF, continuously
variable.

*  These parameters are measured in terms of Australian Department
of Communications Specification RB209, RB209-0.

Transmitter

Type:

Power Output:

AF Response:

Harmonic Emissions:

Spurious Emissions:

Carrier Suppression:

Unwanted Sideband:

Intermodulation Products:

A1l solid state including power
stages.

SSB (A3J): 100 Watts PEP 1dB.

Overall response of transmitter rises
at approximately 6dB/octave from
300 Hz...2800 Hz. At higher

frequencies cut-off is very rapid.

55dB (45) below PEP.

Spurious emissions (not harmonics)
separated from the carrier by more
than 20 kHz, 50dB (43) below PEP.
50dB (40) below PEP.

45dB (43) below PEP,

33dB (31) below PEP.



1.2.3 (cont.)
ALC Range:

Clarifier Range:

Microphone:

Specifications

30dB change in input signal produces
less than 1dB change in output.

As for Receiver Specifications above
NOTE: Only available when Option CB
fitted.

Rocking armature, with push-to-talk
fitted to case.



Options and Accessories

1.

3

Options and Accessories

(a)

Options
Code
L

U

LU

BA

BB

CAN
CBN

CAW

CBW

E

AS
PL
PB

N

Q

Accessories

Code

059

030
400/1

402

403

600

Option

LSB

yss
LSB in addition to USB

One single frequency simplex channel
(specify frequency).

One two frequency simplex channel
(specify transmit and receive
frequencies).

Clarifier, narrow, receive only.

Clarifier, narrow, transmit and
receive.

Clarifier, wide, receive only.

Clarifier, wide, transmit and
receive. ‘

Emergency Call Facility.

Antenna selector.

Extension loudspeaker socket.
Balanced Audio Output Low Z or 6002.
Noise Limiter.

Mute facility.

Accessory

Technical Service Manual

Instaltation Manual
Centre fed dipole antenna.

End-fed broadband antenna system

complete with 30 metres of RG58 cable
and connectors. Range 2...10 MHz,

End-fed long wire antenna kit
(specify frequencies), requires a
Type 7208 Antenna Tuner.

Telephone handset with PTT.



1.3 (b) (cont.)

601

608

107
306/1 to 5

304

301

401

501X

603
704

Standard Accessories

Options and Accessories

Desk microphone with PTT,

Extended Local Control head, Desk
mounting

Vehicle mounting kit.

Helical whip antennas 1.83 metres in
length, suffix number indicates
number of frequency taps provided.

Base loaded 2-frequency mobile whip
antenna, 3.35 metres in length with
automatic (relay switched) frequency
selection. Supplied with base
mounting assembly. Requires

option AS to be fitted.

Spring mounting base for all Code 300
series antennas - supplied with UHF
type coaxial connector.
"Quick-to-erect" dipole antenna kit
type LW/5 supplied with 10 metres of
RG58 cable and connectors.

AC Power Supply Type 7113 supplied
with inter-connection cable.

Extension loudspeaker.

Interference Suppression Kit.

(i)  Supplied with each transceiver,

Hand microphone with PTT switch,
12V or 24V dc power cable,

Installation manual.

609

Extended Local Control head, Vehicle mounting
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.4

Definitions

The following abbreviations may be encountered in this handbook.

Printed Circuit Board

Peak envelope power

Plug

Push-to-talk

Resistor

Radio Frequency

Root mean square

Resistor, variable

Receive or receiver
Suppressed carrier frequency
Socket

Signal plus noise, over noise
Single sideband

Switch

Transformer

Total harmonic distortion
Test point

Tag strip

Transmit or transmitter
Upper sideband

Transistor

Voltage standing wave ratio

to finely adjust the frequency of the

used to vary the RF carrier at an

to detect the AF variations of a

ac Alternating current PCB
AF Audio frequency PEP
AGC Automatic gain control PL
ALC Automatic level control PTT
AM Amplitude modulation R
C Capacitor RF
CH Channel rms
CRO Cathode~ray oscilloscope RV
CW Continuous wave Rx
D Diode SCF
dc Direct current SK
DSB Double sideband S+N/N
emf Electro-motive Force SSB
F Fuse SW
FL Filter T
IC Integrated circuit THD
IF Intermediate frequency TP
L Inductor TS
LP Lamp Tx
LPF Low pass filter USB
LS Loudspeaker v
LSB Lower sideband VSWR
PA Power amplifier
+ve positive
-ve negative
A3 AM, carrier plus upper and iower sidebands
A3H Compatible AM, carrier plus one sideband only
A3J SSB, suppressed carrier
CLARIFIER A device

received audio.
MODULATOR A device

AF rate.
DEMODULATOR A device

RF carrier.
MIXER

A device to mix two RF signals and produce the

sum and difference frequencies (one of which is
selected by a tuned circuit).
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Brief Description

3. BRIEF DESCRIPTION

3.1 General

This description should be read in conjunction with Block
Diagram 03-00361.

The 7727-TB uses the same frequency conversions in both the transmit
and receive modes, therefore many circuits are common to both modes of
operation. Signal routing is determined by switching voltages
according to the mode selected and the state of the microphone PTT
button.

(99
.
no

Transmit

The audio signal is amplified and levelled in the Microphone
Compressor amplifier stage and fed to the Balanced Modulator. The
Carrier oscillator provides the 1650 kHz IF carrier for the Balanced
Modulator, where it is modulated by the audio signal to produce a
double sideband (DSB) signal centred on 1650 kHz, the carrier being
suppressed. The DSB signal is then fed to a SSB filter which passes
only one sideband, either upper or lower (USB or LSB), the resultant
SSB signal being fed to the IF amplifier.

In the IF amplifier, carrier may be added to facilitate antenna
tuning.

The amplified IF signal then passes to the Double Balanced Mixer where
it is mixed with the Channel Oscillator output to produce the sum and
difference frequencies. These products are then fed to the tuned RF
amplifiers which remove the sum ("image") frequency and any unwanted
products generated in the previous circuitry. The remaining
difference frequency is then fed to the PA.

The PA has four stages of amplification consisting of a Gain Control
Amplifier, followed by a class A and two Class AB stages. Each class
AB stage is biased from independent temperature compensated bias
supplies. The bias supply of the output stage is also used to drive a
lamp to indicate when RF power is being developed.

The signal from the output stage is fed to the load via a switchable
low pass filter, which removes harmonics generated in the PA so only
the wanted signal reaches the antenna.

The ALC/SWR detectors provide a control signal which is processed,
amplified and used to adjust the gain of the Gain Control Amplifier.
The ALC action ensures that the maximum possible power, within the
ratings of the transceiver, is delivered to the antenna over a wide
range of antenna loading without degradation of the quality of the
output signal.



Brief Description

3.3

Receive

The RF signal from the antenna passes via the ALC detectors
(inoperative in receive) to the PA Filter. The signal is then
directed by the T/R relay through the Broadcast Filter to the

Main PCB. The signal is then coupled via the RF tuned circuits and RF
amplifier to the Double Balanced Mixer. The tuned circuits provide
attenuation of unwanted signals, particularly the image frequency.

The Double Balanced Mixer mixes the Channel Oscillator with the signal
to produce a signal at the IF (1650 kHz). This is amplified and then
fed to the noise limiter prior to being filtered by the Crystal
Filter.

The noise limiter is designed to suppress impulse noises such as motor
vehicle ignition noise. The limiter operates by "breaking" the IF
signal path for the duration of the noise pulses.

The Crystal Filter provides a high degree of selectivity, passing only
the wanted signal on to the tuned IF amplifier. Following
amplification the signal is peak detected by the AGC detector which
controls the gain of the RF amplifier and the tuned IF amplifier.

The IF signal is mixed with the carrier oscillator in the Balanced
Mod/Demod in the SSB mode to produce the audio signal.

The audio signal is then passed through a Mute circuit which breaks
the audio signal path when there is no signal present. The signal is
then fed via a Power Amplifier to the loudspeaker.



Description - General

4. TECHNICAL DESCRIPTION

4.1 General

The following description is divided into sections:
4.2 Switching
4.3 Receive
4.4 Transmit
4.5 PA

As the MAIN PCB is used in both the 7515 and 7727-B/7727-TB transceivers,

some sections of the following text may appear irrelevant, since the
7515 has provision for AM whereas the 7727-B/7727-TB does not.

The circuit diagrams referred to in the text are:

04-01182 MAIN PCB

04-01365 PA & CHASSIS
04-01366 10 CHANNEL 7727-TB CIRCUIT DIAGRAM



Description - Switching

4.2

4.2.

Switching

1

Switching Voltages

A1l switching voltages are designated by a letter tabulated
below. The derivation of each voltage and its function follows

the table.
Designation Voltage state (with set ON)
A Unregulated supply, continuous.
B Regulated supply, continuous.
C Positive on recieve (gnd on Tx).
D Positive on transmit (gnd on Rx).
E Positive only on AM receive.
F Positive only on SSB receive.
G Positive except during AM receive.
H Positive except during AM transmit.
A The unregulated supply is fed to:-

(a)  The PA PCB
(b) The Main PCB for the AF amplifier and Regulator.

(c) The Remote Control PCB to the Lamp Driver and Filter
Select Relays.

B : is derived from A, via the regulator and is fed to:-

(a) Channel oscillator and amplifier via 2R66.

(b) Clarifier via 2R69.

(c) Channel oscillator selector, via 2R46 and the Channel
Energise Pins.

(d) 2V25 to provide C on receive.

(e) Balanced modulator-to-filter gates 2057 and 2D58, and the
inhibit gate 2V21, via 2R115.,

€ : is derived from B at 2V25 which is held conducting by

2R127 grounded by D. C is grounded during transmit, (D
high turns 2V25 off and 2VZb on)]. C is fed to:-

(a) st IF amp via 2R37.
(b) 2nd IF amp and AGC amp.
(c) RF amp via 2R13.

(d) Balanced modulator-to-filter gate 2V21 via 2R114 to
inhibit the gate during receive.

(e) Channel Selector on Remote Control PCB for two frequency
simplex receive channels.



Description - Switching

Transmit/receive gates (2D19, 2D4, 2D5) on the RF tuned
circuits.

Clarifier steering diode, 2D50.
Noise Limiter via 2R210 and 2R206.

is produced directly from B when the PTT button is

operated, D is grounded during receive, (2V27 held on by

C via ZR129). DU 1s fed to:-

3V7 via 3R17 to provide power to the P.A. and drive the
Transmit/Receive Relay.

AF amp via 2065 as an inhibit.
Transmit IF amp via 2R84.
Transmit RF amp via 2RZ23.
Clarifier steering diode 2D47.
Receive inhibit gate 2D2 and 2D4.
2D55 to produce G.

Channel Selector on Remote Control PCB for two frequency
simplex transmit channels.

is derived from B, on the Remote Control PCB via SWZ2 and

V8
It is therefore positive when FL2 is required.

is derived from C, via a link on the MAIN PCB, and is fed to :-

2D53 to produce G.
2D54 AM detector diode (disable).

is received from D, via 2055 during transmit,

or F, via 2053 during SSB receive.

It is therefore positive except during AM receive and is
fed as supply to the 1650 kHz carrier oscillator.

is derived from B, via D18 and R21

It is therefore positive except for "TUNE" and is fed to
the carrier re-insertion gate 2V24 via 2R125, as an
inhibit.

The switching table should be kept to hand when reading
the Technical Description.
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4.

2.2

Channel Selection

Single Frequency Simplex

The B voltage on the Remote Control PCB is fed to the selected
Channel Energise pin and supplies:-

(a) The desired channel crystal,
(b) The desired channel RF coil gates.

SW1 also selects the appropriate PA Filter via diode nates.

Example

Select Channel 2 with the Channel Switch. The B supply from the
Channel Energise pin will connect Channel 2 crystal to the
oscillator circuit via R48 and D37. The Channel 2 AE coil will
be enabled via the internal resistor, L3 and
(a) D8,D5,R13,R9 to C on transmit,
or (b) D9,L8,R10, to D, and
D8,D2,T1 and R3 on receive.

Channel 2 RF coil will be enabled via the internal resistor,
L12, and

(a) D22,R25,L10 and
(b) D23,R26,T3 for transmit and receive.

Two Frequency Simplex

In this mode, different channel frequencies are used for transmit
and receive. During receive, the Channel Energise pin fed from C
(+ve Rx) selects the receive channel crystal and RF coils.

During transmit the Channel Energise pin fed from D (+ve Tx)
selects the transmit channel crystal and RF coils.



Description - Receive

Receive

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

Broadcast rilter

Fitted on the PA Filter PCB is a high pass fiiter designed to
eliminate interference from broadcast stations beiow 2 MHz., The
antenna is connected to tne receiver via the PA filter, relay
contact Al and this filter.

RF amplifier

The received signals are fed in via Tl. Diodes Dl and D3 placed
back to back across Tl secondary to prevent a Severe overload
from damaging V3. The signal is passed via gate D2 to the
selected RF coil and via Cl7 to the base of V3. The signal is
amplified by the forward gain controlled RF amplifier V3 and fed
via D19 to the selected RF coil and then via R26, C30 to the
balanced mixer input at T3.

Balanced Mixer

T3 is connected across diode ring D32-35 which is in turn

connected across T4. The centre tap of T4 is connected to the
channel oscillator so the required mixer product, centred on
1650 kHz, is developed across the tuned side of T4.

1st IF amplifier

The IF signal from T4 is passed via C33 and R32 to the base of
V8, the first stage of the feedback pair V8 and V9. The dc

feedback via R38 and ac feedback via C36, R39 and R40 set the
stage gain. The output signal from V9 collector is fed via the
Noise Limiter to the Crystal Filters.,

Noise Limiter (Option N)

A balanced series gate is formed by D204, D205 and 7201, T202.

In the absence of noise pulses D204 and D205 are forward biased
by R205 thus forming a low impedance path through the gate and

permitting normal receiver operation. A reference voltage for

the cathodes of D204 and D205 is provided at the centre tap of

T202 by R215 and zener diode V204.

The signal (containing noise pulses) is fed to the base of V203,
the collector load of which is tuned by L201 and C206 to the
1650 kHz IF. The parallel tuned circuit at the input of V203
(L202 and C210) is also tuned to 1650 kHz to reject any channel
oscillator signals which may be present at the output of the
balanced mixer. Both the base and collector tuned circuits
operate at low "Q" thus avoiding the need for adjustment.

The output of V203 is fed via C207 to the base of V202. The
resultant signal is clamped to ground by D203 such that only the
positive going peaks of the signal and noise pulses are amplified
by V202.
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4.3.5 (cont.)

4.3.6

4.3.7

4.3.8

Transistor V202 serves a dual purpose by means of two collector
circuits isolated from each other by D202.

(a) The positive going noise pulse at the base of V202
produces negative going pulses across R205 which results
in D204 and D205 being reverse biased thus opening the
gate for the duration of the noise pulse. The RF is
bypassed by C212 such that only the envelope of the noise
pulse remains.

(b) The negative going signal and noise pulses at the
collector of V202 charge C202 via R204. A long time
constant is chosen so that the voltage fed to the base of
V201 corresponds to the average level of the signal and is
not affected by narrow noise pulses. This voltage is
amplified by V201 and is used to control the gain of
V203. The AGC voltage derived in this manner always
maintains the gain of V203 so that over a very wide range
of signal input levels, only noise pulses will be of
sufficient amplitude to operate the gate. Divider R201
and R202 set the "no signal"” AGC voltage at the base of
v203.

The noise limiter is disabled by grounding the base of
V201 via R203. This turns V201 hard on effectively
connecting the AGC line to rail. The gain of V203 is
reduced so that its output is insufficient to drive V202.

Crystal Filters

The SSB filters are designed to pass one sideband only, 300 Hz to
2.8 kHz either side of 1650 kHz. They attenuate the carrier
frequency 20dB and the unwanted sideband approximately 55dB. The
AM filter passes both sidebands plus carrier, 3 kHz both sides of
1650 kHz and can therefore pass A3 and A3H signals.

2nd IF amplifier

V17 is a forward gain controlled amplifier and the amplified
signal is developed across the tuned primary of T5. V18 is a
conventional amplifier and accepts signals from T5 via C65, the

amplified signal is then developed across the tuned primary of
T6.

AM detector (when fitted)

D54 is a conventional diode envelope detector fed by T6, the AF
voltage appearing across the diode load R101, R130 and R138.
C103 couples the AF signal to the VOLUME control. D54 is back-
biased in the SSB mode by the G rail via R99 and R100, (derived
from the F rail via D53). In the AM Mode the carrier oscillator
is inhibited.



4.3.11

Description - Receive

SSB demodulator

IF signals from T6 secondary are fed via R98, C74 and T7 (D58
gate is inhibited) to the balanced modulator/demodulator to be
mixed with 1650 kHz from the carrier oscillator. The demodulated
AF signal from the diode ring is fed via C76 and C103 to the
VOLUME control. C75 limits the frequency response of the
demodulator.

AGC amplifier

The If signal from T6 in the receive mode is fed via R102 to the
base of V19, which will conduct only on the positive half cycles
of signals which exceed 1.2V pp. The collector current of V19
charges C71 and also C72 via R103. The voltage across these
capacitors feeds the base of V20. The AGC line, in the absence
of a signal is held at approximately 2.2V by the voltage divider
R110 and R109; this produces the desired static gain in both
controlled stages. As the signal increases, the voltage across
C71 increases and turns on V20 to increase the AGC voltage ‘
developed across R109.

The AGC voltage is applied to the RF amplifier and to the first
stage of the 2nd IF amplifier. The AGC loop gain is high and the
IF output from T6 is held virtually constant for a 100dB change
in input signal.

The attack time is very fast determined primarily by R106 and
C71. The release time is controlled by a double time constant of
approximately 220mS and 2.2 Secs. Wanted signals normally have
time to charge C72 via R103 and when the signal ceases, C72
discharges via R103 and R105 to hold V20 conducting for the
longer release time. Short static pulses only have time to
charge C71 (but not C72), and discharge quickly via R105
resulting in a short release time. In this way the receiver is
desensitised only for a minimal time due to static, but on wanted
signals the longer time constant prevents an upsurge of
background noise between words and sentences.

Mute

The FET 9V5 is in series with the audio path before the audio
amplifier and is used as a switch, governed by the voltage at its
gate.

The audio signal is buffered and limited prior to being fed to
the active bandpass filters, one centred on 815 Hz and the other
2.35 kHz., The 815 Hz filter has a further amplifier, 9IClc, to

allow a wide range of adjustment of sensitivity.

The outputs from the filters are rectified and filtered by 9IC3a
and 9IC3b, and the D.C. levels compared by 9IC3c. The outputs of
9IC3c and 9IC1 are then 'OR'ed and amplified by 9IC3d which in
turn feeds the gate of 9V5.
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4,3.11 (cont.)

4.3.12

When there is no voice present in the audio, the noise signal is
generally wide band, so the output from the active
filters/rectifiers are equal (this may be adjusted by the
senstivity control). This implies the output from 9IC3c will be
OV and from 9IC3d is +10.5V. This turns 9V5 OFF. When voice is
present, more energy exists in the 800 Hz area, so the outputs
from the filters/rectifiers are no longer equal, the output from
9IC3b being more positive. Thus the output from 9IC3d drops to
OV turning 9V5 ON. The mute may be disabled by grounding the
input of 9ICla, permanently turning 9V5 ON.

Audio amplifier

The DC supply derived from the A rail {via relay contact B2) is
always on. The fuse Fl is fitted only as a precaution, to guard
against an accidental short circuit on the A rail.

AF signals are fed to the input of IC2 via the mute and the dc
volume control on the Remote Control PCB. The dc volume control
is used to enable extended control over up to 100 metres of
cable. This consists of a two stage FET (Field Effect
Transistor) attenuator. The first stage of attenuation is R30 to
V12 and the second stage is R29 to V11l. The resistance of the
FET channels, and hence the attenuation and volume level, is
controlled by the voltage on the FET gates. This control
voltage, filtered by R27 and C40 to remove any possible inter-
ference , is derived from the volume control in the following
manner.

A voltage divider across the supply is formed by R24, R25 and the
volume control. The voltage at the wiper is applied via R27 to
the FET gates. R24 is selected so that at maximum setting of the
volume control, the circuit just begins to attenuate the signal,
thus avoiding a dead-band in the volume control. R26 provides a
near linear dB law for the control.

AF signals from the volume control are fed via R139 and C93
(which with C92 1imits the frequency response) to the input of
IC2. The amplified output is developed across T8 primary, the
amplifier frequency response is limited by the feedback
capacitors C99 and C97 and the gain is set by C95 and R142. The
lToudspeaker is only connected when the microphone plug is
inserted into SK11 and is fed from the secondary of T8. During
transmit, the D rail fed via D65 and R140 causes V33 to conduct
and inhibit the AF input to ICZ2.
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4.4 Transmit

4.4.1 Microphone Applifier

The microphone input is fed to the Main PCB at SK6/1 and 2. The
common mode choke, T9, and capacitor (85, provide further rejection

of R.F. before being fed to the 748 operational amplifier, via C86.
The gain of IC1 is defined by the ratio of R133 to R132 and high
frequency roll-off is provided by €88 and C145. The dc output voltage
1s set at +5.5V through R131 to the non-inverting input of IC1 .

When the output voltage rises to 7.5V due to audio peaks, V28 turns

on and charges (90,

The FET, V29, is connected as a voltage controlled resistor and
is part of a variable attenuator formed by R169 and R131. With
no audio present, the gate is held at -5.5V relative to the
source and drain, so V29 represents a very high resistance and
the attenuator provides minimum attenuation. When the gate
voltage is brought closer to the source voltage, the drain-source
resistance drops giving greater attenuation. As the gate voltage
is derived from C90, the FET resistance only drops when the
output from ICl exceeds +7.5V. This FET attenuator thus provides
the function of an audio compressor, the audio output Timited to
4V pp. R136 and R137 provide a fast attack-slow release
characteristic, and the reference voltages are provided by R166,
R167, R168, C87 and V39.

In the AM mode, V32 is saturated via R150, thus connecting a
shunt, R151, across the output of the microphone amplifier. The
value of R151 is chosen to set the output of the main PCB in the
SSB and AM modes to be equal.

The audio signals also appear across the volume control but the
AF amplifier is in-operative during transmit. The G rail voltage
fed via R99 and R100 back bias D54 to provide isolation between
the input and output of the balanced modulator.

4.4.2 Carrier Oscillator

The frequency of the 1650 kHz crystal oscillator V22 is adjusted
by C79a, b and ¢ in the capacitor feedback divider network (with
C77 at 1/3rd capacity). Fine frequency trimming is then made by
C77 alone. V22 is biased by R119, V38 and R120, with C78 and C79
providing the feedback necessary for oscillation.

The RF output is buffered by V23 emitter follower and fed via
R122 and C80 to the balanced modulator. €82 adjusts the carrier
re-insertion level fed out via C81 in the AM transmit mode. In
other modes, V24 is held conduction to prevent carrier re-
insertion (by H via R125). The carrier oscillator is supplied
from the G rail and is therefore not operated in the AM receive
mode.
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4.4.3

4.4.4

4.4.5

4.4.6

Balanced Modulator

The carrier oscillator output is fed to the junction of R116 and
R117 connected across two arms of the diode ring D59-D62. The
diode ring is switched at carrier frequency, thus modulating the
audio signal across the opposite arms of the ring. A double
sideband (DSB) signal (1650 kHz + AF and 1650 kHz - AF) is

developed across the primary of T7, with a carrier suppression of
typically 30dB.

During transmit the balanced modulator-to-filter gate is enabled
by the B rail fed via R115, D58, R98, T6 to ground and via D57,
R113 and L18 to ground. (V21 is held non-conducting by the C
rail at ground potential). The DSB signals pass via C74, D58,
D57 and R113 to the filter selection network.

Filter Selection (when fitted)

With the £ rail floating, V34 is held off by R160, so the
collector of V34 is held high via R163. Therefore D68 and D71
are off and D69 is on resulting in the filter FL2 being isolated
from RF. V35 is held on by R159, which turns D67 and D70 on and
D72 off, resulting in FL1 being in the RF path. Thus, with the E
rail Tow, FL1 is on, FL2 is off. Taking the E rail high inverts
the result. C108 and C107 provide optimum operating conditions
for the filters.

Transmit IF amplifier

The signal from the SSB filter is fed via C55 and R83 to the
emitter of V16. V16 operates in the common base configuration

for IF signals and in the common emitter configuration for the
re-inserted carrier in the AM mode. Resistive divider R80, R81
and R82 set the operating point for V16 and hence V15. V15
provides a high impedance current drive to T4, thus minimising
the damping of the tuned circuit. This stage is supplied by the
D rail in the transmit mode.

Channel oscillator

The required channel crystal is diode switched into the crystal
oscillator V11 by the B rail, (SK4/1, R47, D36 for channel 1
etc). The circuit oscillates at the crystal frequency,
temperature compensated and frequency adjusted by Cl134b, c and d,
with C134a at 1/3rd capacity. Fine frequency trim is then made
by C134a alone. The RF voltage is fed via C47 to the base of the
common emitter amplifier V12. The amplified RF voltage is
rectified by D45, filtered by C48 and fed to the base of V13 via
R145 to produce a control voltage proportional to the RF
amplitude. This voltage, amplified by V13 provides the DC
control voltage for the base of V11 oscillator via R55 and R53,
it tends to maintain the oscillator amplitude constant.
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10406 {cont.)

4.4.7

The gain of V11 is controlled by reverse AGC. However, if VII is
not oscillating {e.q. immediately after switch-on}, there will be
no signal derived AGC volitage and hence V11 would be bottomed by
the bias voltage developed across R61. Under this condition it
would have nco gain and osciliations could never start. R54 and
D42 ensure that bottoming cannot occur by preventing the base
voltage from exceeding the collector voltage. C44 1s necessary
for circuit stability.

The RF voltage at the collector of V12 is also coupled via C49 to

the base of V14 and a high impedance constant current drive is
obtained via C50, to the balanced mixer. Frequency control via
the CLARIFIER is obtained by varying the reverse bias on the
Varicap diodes D43 and D44. The variable capacity thus obtained
is coupled to the oscillatory circuit via C46.

Refer to para 4.2.2 for two frequency simplex switching of
channel oscillators.

Ciarifier

Five configurations are available, the components required for
each are shown in the table on the circuit diagram.

The clarifier dc supply is from the B rail via a zener stabilised
circuit R69 and V37. Steering diodes D47-D50 are energised to
switch between a fixed voltage source (divider R67, R68) and a
variable voltage source to control the Varicap diodes.

Only those components needed for the clarifier option ordered
will be fitted.

(a) No clarifier : The Varicap diodes D43 and D44 are
omitted and a fixed capacitor C45 (82pF) is fitted.

(b) Narrow range clarifier, Rx only : In the receive mode,
R75, R74, 1RVZ and R72 form a variable voltage divider.
R74 swamps 1RVZ2 thus minimising variations in the limit
voltage due to the tolerance of 1RV2. The variable
voltage from 1RVZ wiper, varies the capacitance of D44 in
parallel with C45. The D rail at ground, reverse biases
D48 and grounds the voltage from the fixed divider R67 and
R68 via D47.

In the transmit mode, D48 is forward biased and supplies a
fixed voltage to the Varicap diode while the C rail at
ground isolates the voltage from 1RVZ.

(c) Narrow range clarifier, Tx and Rx : Only one diode R49
is fitted and the variable voltage from 1RVZ is fed to
Varicap diode D44, (Tx and Rx).
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4.4.7 (cont.)

4.4.8

4.4.9

4.4.10

(d) Wide range clarifier, Rx only : Operation is similar to
that described in (b), except that R72, R74 and R75 are
omitted giving wider voltage variation from 1RVZ. In
addition C45 is replaced by a Varicap diode D43. A wider
frequency range is thus effected. R73 is fitted to assist
lTinearity.

(e) Wide range clarifier, Tx and Rx : Operation is similar

to that described in (d), with components as in (c), i.e.
only D49 is fitted to obtain clarifier operation on

transmit and recejve.

Balanced mixer

The channel oscillator output is fed to the centre tap of T4
which is connected across diode ring D32-D35. SSB signals are
also fed to the diode ring via T4. The sum and difference
products from the mixer are fed via wide band transformer T3, R26
and C30 to the channel gates D21-31, 82-88 (omitting alternate
numbers). The required mixer product is developed across the
appropriate RF tuned circuit (L11-16, 23-26) via the
corresponding gate selected by the channel switch.

(See Sec. 4.2.2).

Transmit RF amplifiers

The dc supply is derived from the D rail via R23, this fed via
R24 also opens the input gate DI8 (circuit completed via R25 and
L10). The signal from the RF tuned circuit (L11-16, 23-26) is
coupled via D18 to the base of V4 which amplifies the signal and
developes it across the second RF tuned circuit (L2-7, 19-22)
which is coupled into operation by D5 conducting (via R13, L9 and
C rail at ground). The signal is fed via C6 to the base of V2,
the first stage of a dc coupled feedback pair V2 and V1. Rl
increases the output impedance of the amplifier to 50 ohms which
then drives the LPF formed by C1, C2, C148, C149, L27 and T2.
This filter removes any products exceeding 16 MHz which may be
generated by the mixer circuitry.

Channel Selection

Transistors are used to convert the internal channel selection
lines to "ground-to-operate". The transistor collectors drive
the channel selection lines of the receiver/exciter in place of
the normal channel switch. The emitters are connected to the B
control rail for single frequency simplex channels, to the D rail
for the transmit frequency of two-frequency simplex channels, and
to the C rail for the receive frequency. Thus, if say channel 1
select line is grounded, V1 is saturated and energises the
channel 1 coils and crystal on the MAIN PCB (channel selection
described in para 4.2.2).
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PA and Filter

4.5.1

4.5.2

4.5.3

4.5.4

PTT Control

Except for the output transistors V7 and V8 and resistor R42, the
supply voltage to all parts of the PA assembly is controlled by
the series switch V9. In the transmit mode the PTT line is at
11.5V, thus V10 conducts causing base current to flow in V9 which
is driven into saturation.

Gain Control Amplifier & Input Stage

The leakage inductance of Tl together with Cl, C2 and C3 form a
low pass filter to further attenuate any unwanted high frequency
signals from the exciter. The gain of IC1l is determined by the
voltage at pin 7 which is generated by the ALC circuitry, such
that the maximum safe PEP output is maintained for any load.

The output from pin 3 is fed via a frequency compensating network
R4, R5, C7 and C8 to the bases of V3 and V4. This network
together with the feedback resistor R7 determine the gain of the

stage.

Driver Stage and Driver Bias

Transistors V5 and V6 operate in push-pull class AB.

The bias voltage is provided by V12 connected as a diode. The
bias voltage (and hence the driver standing current) may be
increased or decreased by fitting SOT resistor R44. The network

Cl4 and L3 provides high frequency loading for V5 and V6.

Qutput Stage and Bias Regulator

V7 and V8 form a transformer coupled push-pull amplifier biased
to operate in class AB. The dc supply to the output transistors
is taken from the unregulated supply rail via a fuse. For 12V
transceivers the supply is fed via T5 which provides a centre tap
for the output transformer T7. For 24V transceivers the supply
is fed via T5 which is the output transformer. Negative feedback
from collector to base of the output transistors is provided by
T4, R16 and R17.

The bias regulator is a conventional series regulator, using the
base-emitter junction of V14 as the reference. This is compared
against a sample of the output voltage at the emitter of V13 to
generate the appropriate control signal. If more current is
demanded of V13, its emitter voltage and hence the base voltage
of V14 will tend to fall. Thus V14 will bleed less base current
from V13, enabling it to provide the extra current demanded. V14
is thermally bonded to the heatsink and provides temperature
compensation for the output transistors. Zener diode V16
prevents power supply fluctuations affecting the bias voltage.
Fine adjustment of the bias voltage is provided by R51.
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4.5.4 (cont.)

The dc component of the drive current (i.e. the collector current
of V13) passes through the TRANSMIT lamp, hence the lamp
brilliance varies with power output. Zener diode V17 protects
the lamp from over-voltage when the current exceeds the lamp
rating. R53 may be fitted to accommodate extremes of output
transistor current gain.

4.5.5 Receive/Transmit Lamp Driver

This circuit allows a single lamp in the Control Head to indicate
both power-on and transmit functions. The Control Head tamp is
illuminated in the receive mode with the supply on. When the
transmit mode is selected the lamp is extinguished and then
flashes in sympathy with the transmitted signal. The circuit
operation is as follows.

In the receive mode power is not applied to the lower level PA
stages, thus the lugs L+ and L- on the remote control PCB are at
or near ground potential. D17 will be reverse biased, and base
current in R17 will saturate V7. Current will flow through R18
and V7 to illuminate the lamp in the Control Head.

In the transmit mode, both the lugs L+ and L- will be at the same
positive potential, thus V7 is off and the lamp extinguished.
When a signal is transmitted, lug L- goes negative in sympathy
with the RF envelope, turning V7 on and iltuminating the lamp.

V7 is now a current source and does not saturate, so extra
current, in addition to that provided by R17, flows through D17
and R16. Thus the total lamp current is similar to that in the
receive mode.

To provide a linear voltage vs. power relationship between L+ and
L- for Tow power levels, a resistor of 180Q CR25 must be fitted
between the "BYPASS" pins on the PA ASSY.

4.5.6 PA Filters

A ladder type low pass filter is used. All sections are used for
the Towest frequency range (2-3 MHz), and sections are switched
out of circuit for higher frequency bands. Selection of the
appropriate number of sections is by means of single contact
relays (C to G). The coils of these relays are strapped via
isolating diodes D5-10, 20-23 to the channel select lines, so
that the appropriate relay is energised for the channel
frequency.
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4.5.7 ALC Circuits

a)

Detectors
A composite ALC signal is derived from three detectors.

(i) Voltage Detector
The voltage at the collectors of V7 and V8 is
sampled by T6 and rectified by D2. R9 and C21
provide frequency shaping.

(ii) Forward Power Detector
A voltage proportional to the forward power output
is developed across T10 and the appropriate
secondary of T9 and is rectified by D4.

(ii1) Reflected Power Detector
A voltage proportionai to the reflected power is
developed across T8 and the appropriate secondary
of T9 and is rectified by D3.

The three ALC voltages are OR-ed and used to generate the
ALC voltage for the Gain Controlled Amplifier.

Under normal load conditions (50Q) the forward power
detector produces the largest output and operates the
ALC. When a mismatched load is applied which increases
the PA collector swing the voltage detector output
increases and takes control of the ALC, maintaining a
constant voltage swing at the PA collector. If the load
mismatch does not increase the PA collector voltage swing,
the reflected power detector will take control of the ALC
when the reflected power exceeeds 5W (i.e. approximately
1.6:1 VSWR) and maintains the reflected power constant
with increasing VSWR.

ALC Processor

A reference voltage, which is proportional to the supply
voltage when the supply voltage is low, and constant when
the supply voltage is high, is generated by R42, R43 and
V15. This voltage is fed to the inverting input of ICZb
via R39, R35 and R37.

The ALC detector "peak" voltage is divided by R38 and R4l
and applied to D8. The detector voltage is also fed to D7
via the "averaging" circuit R40 and C25. The "peak" and
"average" voltages are OR-ed by D7 and D8 and applied to
the non-inverting input of IC2b. Negative feedback is
applied around IC2b by R33 to set its gain.

The output of IC2b is fed via D5 to emitter follower V2
which in turn controls the gain of ICl. Diode D5
generates a fast attack and slow decay characteristic.
R39 is selected to set the power output.
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4.5.8 Typical PA Voltages

Table 4.2 Typical PA Voltages

(BTue dot MRF 421)

Freq. V7/8 V5/6 V3/4 Battery
MHz Coll Vpp | Coll Vpp Base Vpp | Coll Vpp | Curr. Amps
2 20 5 0.4 3 11.4

4 23 5 0.5 3.5 10.0

6 24 5 0.5 4.2 9.7

8 22 6 0.6 5 10.9

10 22 8 0.7 5.5 9.9

12 24 8.5 0.8 6 9.5

14 26 10.5 0.8 6.5 9.5

16 26 14 0.9 8 10.8
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Maintenance

MAINTENANCE

Fault Finding

The circuit diagrams and the relevant circuit notes give voltages at
various points to enable the faulty section of the transceiver to be
lTocated.

The parameters listed below should always be checked first.

(a) Regulator Voltage 11.5V
(b) C Rail - receive 11.5V

- transmit ov
(c) D rail - receive ov

- transmit 11.5V
(d) AGC (no signal) 2.2V
(e) Carrier Oscillator at TP9 2.5Vpp
(f) Channel Oscillator at TPl 1.4Vpp

Transmitter precautions

When making measurements on the low level stages of the transmitter it
is advisable to remove the drive to the PA stages by disconnecting
SK1. Supply voltage is applied to the PA at all times when the
transceiver is switched on. Due care should be exercised when
connecting probes.

Probe Precautions

(a) When connecting CRO probes to the PA assembly, wind the earth
clip lead around the body of the probe such that the earth clip
just reaches the probe tip. This reduces stray pick-up. Connect
the earth clip to the ground plane immediately adjacent to the
point of measurement to which the probe tip is connected.

(b) It is not advisable to connect two probes simultaneously,
particularly where one is earthed to the PA ground plane and one
is earthed to the chassis as this may cause earth loop problems.

Lamp replacement

The POWER and TRANSMIT indicator lamps are of the long life variety,

however, if necessary they can be replaced from the front panel of the
transceiver.

(a) With a pair of tweezers or small long nosed pliers, carefully

unscrew anticlockwise the plastic bezel and extract the lamp
bulb.

(b) Form the leads of the replacement lamp and insert into the socket
in the holder, pushing the lamp well home.

(c) When re-fitting the bezel, ensure that the lamp does not twist as
this may result in the leads shorting together. If necessary,
trim the leads so that the lamp sits further into the holder.
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5

Replacement of PA Components

To replace PA components it may be necessary to remove the PA PCB
from the heatsink block. It is neither necessary nor desirable to
remove the entire PA assembly, as this will avoid disturbing the
thermal joint between the PA block and the rear panel heatsink.

When removing the PA PCB always remove the transistor flange fixing
screws first and replace last when reassembiing to minimise stressing
the transistor packages. Before refitting the PCB thoroughly clean
off any old thermal compound from the transistor flanges and replace
with new compound (e.g. Jermyn Thermaflow A30).
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Maintenance

“eplacement of P~ Output and Driver Transistors

Tne output and driver transistors are titted is matched pairs o
optimise amplifier performance and should only be repisced in matched

2al1rs.,

The gain grouping of the Motorola transistor type MRF421 and MRF427
are identified by a coloured dot. Cnly transistors of the same dot
colour should be fitted.

68A x 3/8" cheese head screws are used to secure both the driver and
output transistor flanges, with the exception of the 6BA x 5/8 inch
cheese head screw used to make the chassis connection for £20.

The leads of both driver and PA transistors are foided up at the ends
to facilitate removal with pliers.

5.6.1 Driver Transistors

(a)
(b)

Remove the flange fixing screws.

Using a de-soldering too! or "solder-wick” remove the »ulk
of the solder from each lead. Gently pul! the leads away
from the PCB while heating each joint. Remove the
transistor.

Clear away any excess solder from the emitter, base and
collector pads. Thoroughly ciean the transistor matincg
surface on the mounting block with a cloth or tissue.

Form the leads of the replacement transistors using the
discarded transistor as a gquide.

Coat the transistor flange with a thin film of thermal
compound {e.g. Jermyn Thermaflow A30).

Fit the transistor (check orientation) and tighten the
flange fixing screws evenly.

Carefully solder the transistor leads, this should be
carried out quickly using a very hot tipped solderinc
iron.

Readjust bias current - refer para 7.8.
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Maintenance

Jutput Transistors

(a) Unsolder the base ends of R16 and R17, bend them clear and
remove the flange fixing screws. Bend C20 clear also.

(0) to (f) Follow steps in para 5.6.1.

For para (f) - Silver loaded solder {(e.g. "Capalloy" 62% tin, 36%
lead and 2% silver) must be used to make the connection between
the inner emitter leads and the ground plane. If silver loaded
solder is not used the silver palladium terminations on chip
capacitor C18 will dissolve. The chip capacitor may not be
resoldered more than once or twice and small stocks of chip

capacitors should be held if replacement of output transistors is
undert aken.

(9) Reconnect R16 and R17 and ensure that C20 has been
properly fitted.

(h) Readjust bias current - refer para 7.8.
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6. CHANNEL ADDITION
6.1 Introduction
This section describes the procedure to be used when adding an
additional channel to a working transceiver.
6.2 Preliminary
The table below itemises all the components required to add one single
frequency simplex channel. All components are mounted on the MAIN
PCB.
Table 6.1
Circuit Annotation | Component Type Qty (per Freq)
i 1
D6-17,20-31,36-41,73-92 Diode 23-10001 5
R47-52,170-173 Resistor 470 5% 1/3W 1
£37-42,122-125 Capacitor 47nF 50V Ceramic 1
L2-7,11-16,19-26 RF Coil 44-70031/ 44-70074
(ref table 6.2) 2
€8-13,24-29,0126-133 Tuning Capacitor (ref table 6.2) 2
X2-11 Crystal (ref para. 6.5) 1
C134-143 b,c,d Compensation Capacitors
(ref para 6.6) 1-3
C134a-143a Trimmer 2-5pF
(e.g. Philips type 808) 1
The transceiver has provision for up to 10 frequencies, all of which
may be used for either single frequency simplex or two frequency
simplex.
The channel component positions are shown on drawing number 08-01644.
6.3 RF Coil Components

For each channel fit:

a) RF coils, type 44-70031 or 44-70074 as per Table 6.2.

b)  Four switching diodes

c) Coil taps - from junction of switching diodes to either of pin 3
(long) or pin 4 (short) of RF coils as per
table 6.2.

d) Tuning capacitor as per table 6.2. Use either polystyrene
capacitors, 5%, 63V or greater, or Ceramic N150.
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Table 6.2.
Frequency Tap Length
(MHZ) (ref 6.3) Tuning
Coil Type L2-7,17-20 L11-16,21-24 Capacitor

1.92 - 2.1 44-70031 Long Long 680
2.1 - 2.4 " " " 560
2.3 - 2.6 " " " 470
2.6 - 2.75 " " " 390
2.75 - 3.05 " " " 330
3.05 - 3.35 " " " 270
3.35 - 3,75 u " Shert 220
3.75 - 4.1 " " " 180
4,1 - 4.5 " " " 150
4.5 - 4,85 " " :: 120
4.85 - 5.4 u Short 100
5.4 - 5.8 1] 1] L1} 82
5.8 - 6.45 " " " 68
6.45 - 7.1 " " " 56
7.1 = 7.7 " " " 47
7.7 - 8.5 " " " 39
8.5 - 9.5 " " " 33
9.5 - 10.0 " " " 27
10.0 - 10.5 " " " 22
10.5 - 11.0 " " " 18
11.0 - 12.0 44-70074 " " 120
12.0 - 13.0 " " " 100
13.0 - 14.4 " " " 82
14.4 - 15.6 " " " 68
15.6 - 16.0 " " " 56
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6.5

Channel Addition

Channel Oscillator

For each channel fit:

Switching diode

Capacitor 47n

Resistor 470q

Trimmer capacitor, 2.2-5 pF

Channel Crystal as per para 6.5
Compensation Capacitors as per para 6.6

-+ DO T w
— e e e e

Channel Crystals

The Channel crystal frequency will normally be the intermediate
frequency (1650 kHz) higher than the suppressed carrier frequency
(SCF) and crystals will be marked with identification letters as
follows:-

(1) CA : CODAN Specification 01-00031 for transceivers to meet
Aust. Dept. of Communications
specifications over the temperature range 0...60°C with
reference to the frequency at 26°C #2°C.

(i) CB : CODAN specification 01-00049 for transceivers to meet
New Zealand Post Office specifications over the
temperature range -10...50°C with reference to the
frequency at 20°C #2°C.

(iii) CC : CODAN specification 01-00044 for transceivers for use in
tropical areas (not to Dept. of Communications or NZPO
specifications) over the temperature range 20...50°C
with reference to the frequency at 26°C *2°C.

Fit the channel crystals to the MAIN PCB in the required order.
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6.

b

Compensating Capacitors

Fit compensating capacitors selectrd as describec Helow.

(a) Channel crystals below 8 MHz

A1l crystals supplied should be within z40 Hz over the

Fit two 18pF P100 capacitors
(e.g. Philips type 632). A 2.7pF (P100 or NPO) capacitor may be
added on test in order to have the trimmer at approximately one-

appropriate temperature range.

third capacity.

Channel crystals above 8 MHz

CA ref 26°C

A1l crystals stamped CC, are adjusted as per para (a).

Avl crystals stamped CA or CB are supplied with a band-run frequency
versus temperature curve chart and should be within the following
limits relative to the nominal mid-temperature frequency,

CB ref 20°C

0...26°C -10...20°C
26...60°C 20...50°C

where F is the frequency in MHz.

Limits

+ (10F - 40) Hz to -40 Hz
+ 40 Hz to -{10F -40) Hz

(1) If the band-run indicates that the crystal
over the temperature range fit the zero ppm correction
capacitors shown in the table below.

is within + 40 Hz

(1) If the band run indicates a correction is required, determine
the correction in ppm (parts per million) between minimum and
maximum temperature and add capacitors selected from the

following table.

Correction (ppm)

Fixed capacitor & type

0 18pF + 18pF
+ 2.7 12pF
+ 5.1 27pF
+ 39pF
+ 8.2 22pF
+10.4 22pF
+13.2 39pF

P100
N750
N750
N750
N1500
N1500
N1500

4

Additional C type

P100
NPO
NPO

N150
N750
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6.6 (cont.)

6.7

6.8

In all cases the trimmer capacitor must be at approximately 1/3rd
capacity.

In some cases where 39pF is indicated this may have to be reduced due
to the stray capacity of additional channels., With the 39pF N1500
capacitor a series capacitor may be used to effect the reduction if
other N1500 capacitors are not available.

Example: The maximum error of a 10 MHz crystal over the specified
temperature range,
(deviation of max. temp - deviation at min. temp),
-(10F-40) - (10F-40) = =120 Hz, -120 = -12ppm
10

.. from the table fit the +10.4ppm
(ii1) When all channel oscillators have been fitted, re-check the
frequencies, the later channels fitted may have disturbed the

earlier fitted channel frequencies.

P.A., Filters

The five filters are used for different frequency ranges which are
marked next to the channel activate pins. To connect a filter for a
particular channel, 1ink the channel pin to the appropriate filter
range pin with 25 S.W.G. tinned copper wire.

Two-Frequency Simplex

For two frequency simplex, the transmit frequency should occupy its
respective channel position, and the receive frequency should occupy
an unused channel position.

On the underside of the Remote Control PCB, use an appropriate sharp
tool to cut the PCB track running between the B supply track and the
transistor emitters for both the transmit and receive positions of the
two frequency simplex channel. For the transmit position, use a link
to connect the transistor emitter to the D supply track and for the
receive position, link the emitter to the C supply track.

Link the channel select pins (PL1 & PL2 from the underside of the
board) corresponding to the transmit and receive positions of the
channel. Finally, link the filter programming lug of the transmit
position to the appropriate filter for the transmit frequency.
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Test Equipment Required

{a) A calibrated CRO with 10X probe giving 10M2 and less tnhan 12pF
input impedance. Y amplifier frequency response of at least tne
highest channel frequency.

{(») RF dummy load, 5., 100W rms minimum.

{c) RF signal generator covering the range 1-156 MHz and capable of
providing calibrated signals down to 0.5uV emf from a 500 source.

‘d) Frequency counter capable of resolving to 1 Hz frequencies up to
16 MHz.

(e) Regulated Power Supply which can be set to 13.6V £0.2V or 27.2V
0.4V (for 12V and 24V transceivers respectively) and capable of
supplying 20A and 10A peak current respectively.

(f) Two-tone (i.e. 1000 Hz and 1600 Hz) audio generator capable of
providing 0-100mV rms.

{q) Transceiver test unit to CODAN drawing 04-00316. (The isolating
transformer should be screened to prevent pick-up from nearby
mains transformers.)

Adjustments - General

(a) The power supply must be set to the correct working voltage (as
given in 6.10 (e)). Use the correct DC power cable. Note that
the 24V transceivers have their supply polarity reversed to that
for the 12V transceivers. This is so that a 12V transceiver
plugged into an installation intended for a 24V transceiver will
not be damaged as the reverse polarity protection circuit
prevents the transceiver being turned on.

For 12V transceivers Codan type 7113 (fixed voltage) power supply
may be used.

(b} Unless otherwise stated for a particular test the mode switch is
set to SSB.

(c; The microphone or transceiver control box must be plugged in to
complete the loudspeaker circuit.

CAUTION :

Inadvertant operation of the PTT switch when connected to a
signal generator will seriously damage that instrument. So take
due care when conducting receiver tests or alternatively
disconnect the microphone or transceiver control box and short
circuit the slate speaker wire to chassis to complete the loud-
speaker circuit.

(d) Replace all PCB fixing screws, and check the insulation
resistance between the negative rail and the frame, it should be
approximatiey 1Mq (R85).
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Adjustments - Transmitter

(a)

Disconnect SK1 from the MAIN PCB. Connect a 50q resistor across
PL1/1 and PL1/2.

Connect the two-tone generator to the transceiver control box and
plug the latter into the microphone socket.

Switch the transceiver on and operate the PTT switch.

Observe the RF level at TP4 on the CRO and increase the output
from the two-tone generator until the RF level stops increasing
(compression threshold), and then increase the level by a further
10dB to 20dB.

Transfer the CRO probe to monitor the RF level across the 500
resistor referred to in (a).

Adjust the cores of the RF coils for maximum RF output. Repeat

for each channel. If two frequency simplex channels have been
fitted see (h) below.

Switch-off the two tone audio drive and connect the frequency
counter to the RF output (PL1/1 and PL1/2 either side ground).
The 50Q resistor may be removed for the following test to provide
a higher output to drive the counter.

Select the AM mode and adjust the crystal trimmer for the correct
channel frequency at the appropriate ambient temperature (see
para 6.5). Repeat for all channels, including those already
fitted.

If the correct frequency cannot be obtained or the trimmer is at
greater than one third capacity, then adjust the value of the
compensating capacitors as described in para 6.6.

Two-frequency simplex channels (and receive only channels if

fitted)

If the transceiver has two-frequency simplex channels, then
channel selection should not be done with the channel switch, as
it is necessary to be able to transmit on each frequency
(including the receive frequencies of two-frequency channels) so
as to tune the RF coils and to set the channel frequency.

Remove socket SK4. Construct a flying-lead with suitable
connectors, one end of which should be plugged into PL7/5 or
PL14/1 (i.e. B rail). Channel selection is then achieved by
plugging the other end of the flying lead into PL4/1 for
channel 1, PL4/2 for channel 2 and so on up to channel 10.

On completion of tests (a) to (g), replace socket SK4 and check

with each position of the channel switch that the correct
frequency is transmitted.
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6.11 (cont.)

(1)

Switch the supply to the transceiver off, Select the SSB mode
and connect the 500 load and the CRO to the antenna socket. Set
the CRO Y sensitivity to display 200Vpp. Replace SK1 on the
MAIN PCB, and reconnect the two-tone drive, at minimum level.

Turn the power on and switch to transmit. The current
consumption should be approximately 1 Amp. Slowly increase the
two-tone audio drive from zero to maximum and check the output
waveform at all levels of drive for spurious oscillation. Repeat
for all additional channels.

At full drive check that the power output is within the following
limits:-

100W PEP (200Vpp across 501) *1dB

Compare the power supply current with that shown on the circuit
diagram. Repeat for all additional channels.

NOTE 1:- If a power meter is used in lieu of a dummy load a wide
range of readings can be expected from various types when fed
with a two-tone SSB signal.

NOTE 2:~- Many CRO's are unable to swing a full screen diameter
at the highest operating frequency of the transceiver. This can
be checked by observing if "flat-topping" of the two-tone
envelope changes with attenuator setting.

Short circuit and open circuit the load. In general the supply
current will fail to approximately 2 to 3 Amps, however on some
frequencies it may be as high as 8 Amps for 12V transceivers and
5 Amps for 24V transceivers. Repeat this test on several
channels over the frequency range.

Adjustments - Receiver

A1l adjustments required for the receiver have been carried out during
adjustments of the transmitter. It is merely necessary to conduct
functional tests on the receiver. Proceed as follows.

Switch to receive and connect the RF signal generator to the
antenna socket (see caution in para 6.10 (c)). Set the generator
level to produce 2uV emf and adjust the generator frequency to
give an audible signal (nominally 1 kHz) in the loudspeaker.

Use the CRO to check that the signal at TP8 on the MAIN PCB is
not less than 100mVpp (audio with superimposed RF). Repeat this
test on all additional channels.
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Pre-Set Adjustments

PRE-SET ADJUSTMENTS

This section describes the factory adjustment procedure. When any
component which affects a pre-set adjustment is replaced the appropriate
adjustment procedure should be followed. Initial installation of channel
components is described in Section 6.

Test Equipment Required

(a)

A calibrated CRO with 10X probe giving 10M2 and less than 12pF
input impedance. Y amplifier frequency response of at least the
highest channel frequency.

RF dummy load, 50, 100W rms minimum.

RF signal generator covering the range 1-16 MHz and capable of
providing calibrated signals down to 0.5uV emf from a 50Q source.

Frequency counter capable of resolving to 1 Hz frequencies up to
16 MHz.

Regulated Power Supply which can be set to 13.6V *0.2V or 27.2V
+0.4V (for 12V and 24V transceivers respectively) and capable of
supplying 20A or 10A peak current respectively.

Two-tone (i.e. 1000 Hz and 1600 Hz) audio generator capable of
providing 0 - 100mV rms.

Multimeter or meters for measuring voltages (20kQ/V or better)
and current, 100mA and 1A ranges.

Spectrum Analyser suitable for SSB or EILCO type 6918A test set.

Transceiver test unit to Codan drawing 04-00316. (The isolating
transformer should be screened to prevent pick-up from nearby
mains transformers.)

Decade resistance box for ease of determining select-on-test
(SOT) resistors (a resistance box constructed using the E12
values of resistors is very useful).
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7.2

7.3

7.4

“reliminary

Before making any adjustments the supply voltage must be set to 13.6V
+0.2V for 12V transceivers and 27.2V 0.4V for 24V transceivers.

When working on the low level stages, e.g. the receiver and exciter,
the PA may be isolated by removing socket SK1 from the MAIN PCB. This
will prevent unnecessary heating of the heatsink and removes the
possibility of high level RF fields being picked up by test leads
which could give erroneous measurements or transmitter instability.

Voltage Regulator

(a) With the transceiver in receive, and the volume control at
minimum check that the current consumption is approximately
300 mA.

(b) For 24V transceivers check that the output from the regulator
1IC1 (mounted on the chassis near the power plug) is
approximately 13.8V (no adjustment possible).

(c) Select a value for 2R30b such that the regulated voltage measured
at PL14/1 (or collector TIP32) is 11.5V
+0.1V.

NOTE: The OV (ground) rail has three test points distributed on
the MAIN PCB. Use the nearest test point for the test equipment
ground connection.

Carrier Oscillator

In the receive SSB mode, connect the Frequency Counter to 2TP9 via a
10K ohm isolating resistor, (2TP6 is ground). Adjust trimmer 2C77 so
that the frequency is 1650.000 kHz +2 Hz and this should be
approximately 1/3rd in mesh. To achieve this it may be necessary to
fit a small capacitor 2C79b in parallel with 2C79a (18pF). Values
from 2.2pF to 3.9pF Philips 632, P100, NPO, or N150 are suitable.
Where 18pF + 3.9pF is not sufficient, change 2C79a to 22pF P100.

Connect the CRO to 2TP10 and check that the oscillator amplitude lies
between 3.5V and 5.5V pp. To increase the oscillator amplitude,
reduce 2R121 to 10K ohm. To reduce the oscillator amplitude, increase
2R121 to 15K ohm.
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7.6

7.7

Pre-Set Adjustments

Channel Oscillators

Connect the Frequency Counter to 2TP1 (2TP3 is ground). Adjust the
crystal frequency to that stamped on the crystal can (i.e. 1650 kHz
above the channel SCF) as follows.

Single Frequency Simplex

(a) No clarifier. Adjust the channel crystal trimmer (C134a) to the
correct frequency.

(b) Clarifier on transmit and receive. Set the clarifier control to
the mechanical centre of its range, select the highest frequency
channel fitted and adjust the oscillator trimmer to the correct
frequency. Measure the frequency at each end of the clarifier
control. If the frequency deviation in a positive direction is
less than 80% of that in a negative direction, select a value for
1R5 and fit to the clarifier control as shown on the circuit
diagram to equalise the clarifier range. Re-adjust the trimmer
for the correct frequency with the clarifier control at
mechanical centre.

(c) Clarifier on receive only. Adjust the crystal trimmer for the
correct frequency on transmit and follow (b) for receive.

If the positive frequency deviation is greater than the negative,
fit 1R5 to the opposite side of 1RV2.

Two frequency simplex

(a) No clarifier. Adjust the appropriate crystal oscillator trimmers
1n the transmit and receive modes.

(b) Clarifier on receive only. Adjust the transmit crystal trimmer
in transmit and adjust the receive trimmer as in (b) of previous
section.

NOTE : Clarifier options CBN or CBW are not admissable with two
frequency simplex.

RF Alignment

Remove SK1 and connect a 50 resistor across the MAIN PCB output
(SK1/1 & 2) and monitor the signal across the resistor with the CRO.
Switch to AM and operate the PTT switch. Adjust 2T4 and the RF coils
of each channel for maximum output, L2 & L11 for channel 1, L3 and L12
for channel 2 etc. The exciter output should be approximately

200mV pp dependant upon frequency (400mV pp for SSB two tone).

IF Alignment

Connect the Signal Generator to the MAIN PCB at SK1/3 & 4. Adjust to
a channel frequency and of sufficient level to produce a 1 kHz tone in
the loudspeaker. Connect the CRO to 2TP8 (the loudspeaker may be
muted-switch to TERMINATE) and adjust 2T5 and 2T6 for maximum

output. Reduce the RF signal input below AGC threshold and repeat
until the best sensitivity is obtained.
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7.8

7.9

7.10

PA Bias
tnsure SK1 is disconnected from the MAIN PCB.

(a) PA Bias '
Remove the PA FUSE tink and insert a dc ammeter set to the 1A
range. In the SSB mode, operate the PTT switch and observe the
ammeter reading. Select a value for the "PA BIAS" resistor such
that the standing current is between 170 and 200mA.

(b) Driver Bias

With the drive stage LINK in position, apply full two-tone drive

to the P.A. and adjust the output power to approx. 100W PEP with

a "SET POWER" resistor. Observe the output on a distortion meter
and select a value for the "DRIVER BIAS" resistor which gives the
best 3rd order IMD products when warm. Remove the LINK and check
that the driver standing current is between 50 and 75mA. Remove

the “SET POWER" resistor.

A

Replace SK1 and ensure that the RF dummy load is connected to the
antenna socket. Connect the CRO and the distortion meter (6918A) RF
input (through 47k ohms) across the dummy load. Connect the audio
output of the distortion meter to the test unit (AF in). Select the
Towest frequency channel on the transceiver. Switch to SSB and
operate the PTT switch. Adjust the value of "SET POWER" resistor to
set the two-tone SSB output to 100W PEP (i.e. 200V pp). Check the IMD
(Intermodulation distortion) on all channels.

The power output may be decreased if necessary to give -27dB IMD on
the worst channel.

N.B. -27dB IMD on the 6918A is relative to either tone and is
equivalent to -33dB IMD with respect to PEP.

Receiver Performance Checks

(a) Sensitivity and Signal + Noise to Noise ratio :

Connect an AC voltmeter across the audio output. Set the signal
generator to luV emf output and adjust the frequency to produce a
1 kHz audio output.

Check that the output is at least 1V rms with the volume control
fully clockwise.

Adjust the signal generator to a frequency outside the receiver
passband and check that the audio output drops by at least 10dB.

(b) AGC Check

Reset the signal generator output to 100mV emf and adjust the
frequency to produce a 1 kHz audio output. Reduce the volume to
a convenient level. Reduce the signal generator output until the
receiver output drops by 6dB. The signal generator level should
be less than 3uV emf.
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(c)

Pre-Set Adjustments

Audio Output

Increase the signal generator output to 100uV emf, the frequency
adjusted to 1 kHz audio output. The audio output should exceed
6V rms at the onset of clipping.

Selectivity (USB operation)

Centralise the Clarifier control, switch to SSB, set the signal
generator output to 1uV emf and note the audio output reference
level. Increase the signal generator output 60dB and using the
Frequency Counter on the signal generator adjust the frequency to
-1 kHz and then to +5 kHz from SCF. At these points the audio
output should be less than reference level.

Image rejection

With the signal generator set to produce 1 kHz audio output and
1uV emf output, note the audio output reference level. Re-adjust
the signal generator frequency to the image frequency

(i.e. SCF + 3301 kHz). Increase signal generator output until
the reference level is again obtained. Increase should need to
be greater than 45dB.

Clarifier operation

Check in accordance with para 7.5.

Noise Limiter operation (when fitted)

Connect a BNC T-piece into the 50Q coax from the signal generator
to the transceiver. To the unoccupied socket add a BNC to two-
terminal adaptor. Connect the output from a square wave
generator at a level of 5V pp at 100 Hz via a 100pF capacitor to
the adaptor.

With the signal generator output set to produce a 1 kHz audio
output at a luV emf level switch ON and OFF the NOISE LIMITER
switch. When ON, the audio tone should be clearly heard if the
noise limiter is effective.

7.11 Transmitter performance checks

(a)

Frequency

Connect the Frequency Meter via a 10K ohm resistor across the RF
dummy load, switch to AM or Tune, transmit (no audio input) and
measure the channel frequency (Clarifier at zero). Repeat for
all channels.

Clarifier (if fitted)

Check in accordance with para 7.5.
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7.11 (cont.)

()

ALC

Connect the two-tone audio output from the 6918A to the AF input
of the test unit. Switch to SSB transmit, slowly increase the
audio input until just beyond the point of compression. Note the
PEP output and increase the audio input by 30dB. The increase in
output should be less than 1dB.

Power output and Intermodulation distortion

The power output on all channels should be 100W PEP +1dB (i.e. 80
to 120W PEP) and the IMD should be better than -27dB as measured
on the 6918A.

adjustment (when fitted)

(e)

Connect an audio generator set to 800 Hz to the output of the
demodulator via a 100K ohm resistor (2TP8).

Connect an ac voltmeter (preferably rms or aVérage sensing and
well damped) across the loudspeaker terminals.

Switch the receiver on and select SSB. Terminate the antenna
socket with 50n.

With the audio generator set to zero level and the MUTE switch
OFF, adjust the VOLUME control to obtain a noise reference level
on the ac voltmeter. Increase the audio generator output until
the reading on the voltmeter increases by 3dB, i.e. output
S+N/N = 3dB.

Turn the MUTE switch ON, set the front panel adjustment to
mechanical centre and adjust the SENSITIVITY control on the mute
assembly until the mute gate hunts.

If the transceiver has a mute adjustment provided on the front panel
no more adjustments are required. Any adjustments to sensitivity
which may be required during use can be effected with the front panel
control.

NOTE :

The adjustment procedure sets the system sensitivity to 0dB
S/N. The sensitivity may be increased or decreased up to 3dB,
by noting the audio generator level required in (d) and (g) and
increasing this level by 3dB for a REDUCTION in sensitivity and
vice versa.

Sensitivity

TOP VIEW
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Emergency Call Assembly Adjustments (when fitted)

Connect the Frequency Counter to pin 6 of 6IC1 and operate the
Emergency Call button. Resistor 6R4b is selected to set the frequency
to 880 Hz ¥5 Hz. Now connect the Frequency Counter to pin 6 of 6IC2
and select 6R10b to set the frequency the 1320 Hz approximately such
that the difference frequency between the oscillators is 440 Hz

+2 Hz.

Connect the CRO to pin 6 of 6IC1 and 6IC2 alternately with the
Emergency Call button operated. Fit either 6R1b or 6R7b to reduce the
output of the oscillator with the highest output such that the
amplitude difference is less than 0.2dB. The frequency must be
adjusted before the amplitude, as the latter may vary with frequency.

It may be necessary to wait for as long as 5 minutes after soldering
the frequency determining resistors, before checking the frequency.
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1

PARTS LISTS

General Information

8.1.1

8.1.2

The parts lists contain the following information:-

(a)

(b)
(c)

Circuit Reference Number. The component location (chassis or PCB
function) must be stated when ordering, see ordering information
below.

Description. Gives the value and type of component.

Manufacturer. States the manufacturer and component series.
Where no manufacturer is stated, the number given is a CODAN part
number.

NOTES: 1. Al1l resistor values are in Ohms and are carbon film
unless otherwise stated.

2. A1l electrolytic capacitors are aluminium foil unless
otherwise stated.

Ordering Information

When ordering replacement components it is necessary to quote all
of the following information to minimise the risk of obtaining
the wrong part and to expedite despatch.

(i) Equipment Type (i.e. 7727-TB).

(ii)  Component circuit reference number (e.g. R82)

(iii) Component location (e.g. MAIN PCB, 08-01644-001).

(iv)  Full Component Description (e.g. resistor, 100k, 5%, 1/3W)
(v) Manufacturer and type (e.g. Philips CR25).

Component Substitution

Due to the continuous process of up-dating equipment and
variations in component availability, minor component changes may
be noted from those listed. Equipment performance is in no way
adversely affected.



8.2

Parts List - Index

8.2.1
8.2.2
8.2.3
8.2.4
8.2.5
8.2.6

Final Assy.

Main PCB.

PA PCB.

Remote Control PCB

Mute PCB.

Emergency Call PCB.

08-01991
08-01644-001
08-01914
08-01946
08-01361
08-00889
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REF DF%(RIPTFUN MAN. NAME MAN ., PARTNO PARTNO REMARKr
SR in 10% 100U CE Cap Phlllpq 2222~ 650 0310’ 46~ 31000 ”00
¢s3 iv 207 35 TA Cap ITT TAG 47-04003~-510
%A in 10% iOUU CE Cap Philips 2222-630-03402 4631000200
CH% in 10% ooV CE Cap Philips 2222-630-03102 46-31000-200
Cué 47n 63V CE Cap Samwha TL 46447002410
CH7 470n 10% 250V PE Cap Elna NL 46-S4700~-5114
C%8 3,3n 10% io0V CE Cap Philips RA22-630-03332 4633300200
ce2 47n 63V CE Cap Somwha Tl. 456544700210
£63 in 10% 100V CE Cap Philips 222263003102 46-34000-200
C6H4 47n L3V CE Cap Samwha TL. 4644700240
{165 15n 10% igouV PE Cap Elna NL AL-41500-510
C&66 47n &3V CE Cap Samwha TL 4644700250
Cé7 47n 6 20 CE Cap Samwha Ti. 2644700210
C7o 47n 6H3V CE Cap Samwha TL 4644700210
C71 iu 20% 35V TA Cap ITT TAG A7-01003-540
C7a 10v 20% R34V TA Cap ITT TAG 4744003540
€73 3,3n 10% ioo0v CE Cap Philips 222263003332 4633300200
C74 3,3n 10% 100V CE Cap Philips 222263003332 46-33300-200
C7s 150 i0% 100V PE Cap Elna NL. 46-41%00-510
C76 4,74 20% 35V TA Cap ITT TAG 47-04703-%10
Cr7 1,4-5,%p 2%0V Foil Trim Capacito Philips 2222-808-115%8 49304014

78 470p S% 250V PS Cap Philips 2A222-426-247014 4624700320
cao in 10% 100V CE Cap Philips ?BR°M630 03502 4634000200
res i0p 2% 100V N1%0 CE Cap Philips 222263234409 4611000012
Co3 47n 63V CE Cap Samwha TL. 46-44700-210
c84 47n 63V CE Cap Samwha TL 46-44700-210
Cg% in 107 100V CE Cap Philips 2R22-630-03102 46-34000-200
C86 47n 10% 100V PE Cap Elna NL. 46447005410
c87 4,7y 20% 35V TA Cap ITT TAG 2704703510
cas 10p 2% 100V Ni%0 CE Cap Philips Q22263234409 46-11000-042
C9o i0u 20% 35V TA Cap ITT TAG A7-14003-540
Cod iu 207% 35V TA Cap ITT TAG 47010035410
Cow 470p 10% 100V CE Cap Philips 2222630034714 46-24700--200
Co3 50N 10% 100V PE Cap Elna NL. 4641500540
(:94 iu 207 35V ™ Cap ITT TAG 247-01003-510
oS 220 207 16V TA Cap ITT TaG 47-42204-610
L6 1006n H3IY CE Cap  Elna TI. A6-51000-210
Ccov i%n 0% 100V PE Cap Elna NI 46-44%500-%40
(98 10000 6V 1o Cap Elna RFE AR- 31004651



8. 22

RLP

Ci

ce

C3

Ca

CY

Cé

Cia
L )
Cié
Ci7
18
Ci9
G20
C21
caz
Ca3
C30
C31
€32
€33
¢34
G35
C346
C37
£38
c39
Ca0
Cal
cAz
Ca3
(:44
Ca%5
Cab
ca7
rag
C49
%50
53

PCR Main 16M
270p 2%
330p 27%
47n
47n
471
3,3n 10%
47p 2%
3,3n 10%
47n
3,3n 10%
3,3n 10%
47n
47n
47n
3,3n 10%
47n
3,3n 10%
47n
220u
in 10%
4'7n
39p 27
A47n
47n
47n
A7n
47n
47n
47n
47 0p oY 4
fu 20%
82p 2%
3,3n 0%
in 10%
in 10%
3,3n 10%
3,3n 0%
47n

Hz

DEHFR[P1IUN

100V
i00vV
63V
63V
63V
ioov
100V
100V
6H3Y
i0o0v
100V
63V
L3V
63V
100V
63V
100V
63V
16V
io0V
63V
100V
63V
63V
63V
6H3V
&HIV
H3V
H3V
290V
34
100V
100V
LoV
IEIRY
100V
100V
H3AV

N750
N7%0

N150

NiSO0

NPO

CE

CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
El.
CE
CE
CE
CE
CE
CE
CE
CE

CE
P8
TA
CE
CE
CE
CE
CE
CE
CE

Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap

AGSEMRLY 08-041644-004

MAN NAME

PhlllpS
Philips
Samwha
Samwhn
Samwha
Philips
Philips
Philips
Samwha
Philips
Philips
Samwha
Samwhno
Samwha
Philips
Samwha
Philips
Samwhn
Elna
Philips
Samwha
Philips
Samwha
Samwha
Samwha
Samwha
Samwha
Saomwha
Samwha
Philips
ITY
Philips
Philips
Philips
Philips
Philips
Philips
Samwhna

PCR

HAN

222263
TL
Tl.
TL

2222630

EP22-632-

2222630~

Tl
2222630~

,??? 630~

TL

TL

TL

2222630

TL

2222~

TL

Typp RE
l..l ()'—) 630
TL
2222632~
TL

TL

PRRR-426

iy B
630~
~630 -
~ 630~
~630 -
~H30-

Mgy MR
PG PI PG T

N
‘J PJ ?4 “J i‘J FJ

Y

)

mICECRCEC R

e

PARINO

630

07~

2-582714

58331

033132
34479
03332
03332
03332

03332

03332

03102

34399

24704

10829
03332

03502
03102
03332
03332

0%%7

PARINO

ALl (ompunvnth prvllxed 2

4622700013
46-23300-013
A6-44700-210
46-44700-210
46-44700~210
46-33300-200
4614700012
4633300200
46--44700~210
46-33300-200
46-33300-200
46-44700-210
46-44700-210
46-44700-210
46-33300-200
46-44700-210
4633300200
46-44700-210
4822201654
4631000200
26-44700-210
46-13900-042
46-44700-210
46-44700-210
46-44700-210
46-44700-210
46-44700-210
46-44700-210
46-44700-210

6-24700~320
47-01003-510
46-18200-011
46-33300-200
4631000200
46-31000-200
46-33300-200
46-33300-200
4644700210



!

8.2.2

RET

D32

D3E3
D34
A
D36
Daz
DA%
Dav
D%4
DY
DS H
DHY
Do
D64
D&
D&Y

FLA

PCR Ma

Diode
Diode
Diode
Diode
Diode
Dirode
Diode
Diode
Divde
Diode
Diode
Diode
Diode
Diode
Diode

Filte

Opera
Audio

Coil

Choke
Choke
Choke
Coil

Choke
Induc

Plug
Plug
Plug
Plug
Plug

Diode

in 16MHz2

DESCRIPTION

Si fast conid

low cap hlgh

Gi fost low cap high cond
Si fast low cap high cond
i fast low cap high cond
51 fast low cap high cond
fi Fast low cap high cond
8i Fast low cap med cand
i fast low cap med cond
Si fost low cap med cond
Si fast low cap med cond
Si fast low cap med coni
Gi fast low cap high cond
Si fast low cap high cond
Gi fast low cap high cond
i fast low cap high cond
Si fast low cap med cond

r

tional Amplifier I
Amplifier ¢

RF Orange Dot

Smh

tmH

1 mid
RF Orange Dot

1l

tor 38uH
4Way Standard Wafer
AWay Standard Wafer
10Way Standard Wafer
1 0Way Standard Wafer
AUy Standaord Wafer

National
Fairchild

Sigmn
Qigma
Gigmn

Higma

Molex
Molex
Molex
Molex
Molex

I i
ﬁ‘ﬂ)*MFH Y 09-01644--001
MAN. NAME MAN .,
QF0

|

PCR 07~

PARTND

J
¢

1602

L.M7480CN
TRABLOAS

SG10/749
5C10/49
5C10/49

SCL0/749

M4030--
Ma4030-
M4030--

MAG30 -
M4030-

A/44, 20MH
4/14,202MM
£0/14, 20MMH
10/44, 200N
4714, D0 MM

-0 0%%7

All (omponnntu pre(txed 2

{ |

PAR1NU

”)5

St

23
100014
40001

o4

;;)3 -

”y ‘3
I ;.)

r.’s

&
23
[

69

-94404-

10001

10004
10001

100014
40002
igoo02
10002
10002
10002

10004

10001

~10004

0004
10002

0600

00748-~000

TRABLOAS

AA-T70034

43-

43

831 00-0%14
83400~ 051
051

A4-700314

43

~B3500--0%1

AN-70232

60~
6H -
H0-
&0
60

00041100
N0045-400
00404100
004064--400
Go0044-100

I

REMARKf



8.2.2 P[B Muln

REF

L??

€101
ci02
C103
Ci04
c107
ci108
Ci09
ciid
142
Cii3
ci22
0123
Ci24
ci2%
Cida
C134
€135
Ci144
C14%
C146
147
€148
C149
Ci%o0
C7%9a

Di
D2
D3
D4
D%
D&
D8
DiB
LY
D2
D21

3,3n
i00n
1000y
iv

in
100p
100p
47n

22vu

22u

3,3n
47n
47n
47n
47n
i8p
18p
100n
3,3p
i80p
39p
150p
180p
15p
18p

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

5,5p

Gi
Gi
51
81
81
5i
Si
Sl
Si
Si

Si

16MHz

DES LRIPIIDN

LE an

102 iOOU
6H3V CE Cap
16V El. Cap
20% 35V TA Cap
10% foov CE Cap
oy 4 100V NiSO0 CE Cap
2% 100V NiSO0 CE Cap
63V CE Cap
207 16V TA Cap
20% 16V TA Cap
10% ioov CE Cap
63V CE Cap
63V CE Cap
&3V CE Cap
63V CE Cap
2% 100V P100 CE Cap
2%00 Foil Trim Capacito
2% 100V P00 CE Cap
63V CE Cap
0,2%p 100V NPO CE Cap
2% 100V N7%0 CE Cap
2% 100V N7%0 CE Cap
2% 100V N7%0 CE Cap
2% 100V N7%0 CE Cap
oy 4 fo0oy NiSO0  CE Cap
2% 100V P00 CE Cap
fast low cap med cond
faost low cap high cond
fast low cap med cond
fast low cap high cond
fast low cap high cond
fast low cap high cond
fast low cap med cond
fast low cap med cond
fast low cap med cond
fast low cap med cond

A SFMBLY 08 01644 001 PCB

MAN NAME

Phlllps
Elna
Eilnn
T
Philips
Philips
Philips
Samwha
ITT

7T
Philips
Samwha
Samwha
Samwha
Samwha
Philips
Philips
Philips
Elna
Philips
Philips
Philips
Philips
Philips
Philips
Philips

MAN PARTND

422 630 0373”

TL

RE

TAG

PRRR-630-03102
222263234101

222353234101

TL

TAG

TAG

2222630

TL

TL

TL

L

222263204189

22P2-808-11558

22263204189

TL

222263209338

2022-632-58181

22243258399

[l 4 (}32

222263258151

2222-632-58181
2 22-632-34159
22263204189

03332

iN4004

07 005 7

All componentu preftxed 2

PARTNO

46 31300 “00

46-51000-210
48-31001~651
47-01003-510
46-31000-200
46-21000-012
46-21000-012
46-44700~-210
47-12201-610
47-12201-610
46-33300-200
46-44700-210
4644700210
A6-44700-210
46~-44700-210
46-11800-040
4930404

46-11800-010
46~51000-210
46-03300-011
46-21800-043
46-13900-013
46-21500-013
4621800043
46-11500-012
4611800010

23-40002
23-10004
23-10002
iNAGOA

23-10001%
23--400014
2310001
£3-10002
2340002
S3-40002
23-40002

R[MARK“



|
8 2 2

REF

w%v

R40
R41
R4¢
R4
6
R4
R%Y
R%6
Ry
REGR

I\) \‘(I)

Ré&4
R &
R63
R &4
R 6%
R 66
R'7 &
R
R7E
R7%
RE0
R
RGP
RE
R4
ROS
ROQ
REG
RY0
RS
RO
RGX
R9 4
RN
RO&
R

R0

PR

4/0
47K
ik
ik
47k
4,7k
100
470k
22k
820
45,6k
A00
ik

o
270
ik
2,7k
L0k
47k
47 k
100k
i, 80k
100
M
g0
2,7k
.00
ik
390
0,0k
1k
100
100
330
8320

Muln

Oy

he
M ia
{m
N ga
(Ve
hiea
hwm
Ohm
Ohm
NOhe
Ohm
Ohwm
Ohm
s
Dhm
(thia
{thm
Ohia
(he
Ohia
(thm
N
Ohm
Ohia
Chm
(thm
Ohm
Nhia
Oim
Nhim
(hm
Oh i
Ohm
Mhim
Ohm
(thm
(thm
{1

1()!““

BESC]

V4
e
W
Y4
Y
v+
Y4
S
S
Y 4
YA
YA
iy A
“Wi
YA
S
5%
iy 4
S
Y4
YA
Y4
YA
Y4
YA

.

e

S

RIPTVYON

5 AW
0 AW
0y
n, A3

, 330
0, 33U
0, 33
AN
0,334
0, 33U
0,330

, 33
N, 33W
0,33W
0, 33
0,330
0, 33
0,73
0, 33
0 A%
0,334
0,33
0, 33U
0,33
0,33
0, 23X
0, 330
0,33
0,33

, 3R
0, 330
0, %AW
0, 33W
0, XA
0, X3
0,77
0,330
0 x3W
0, 330

-

CF

f IT:' T,

CF
rF
CF
rF
~F

- -

oF
CF
oy
CF
CF
CF
oF
CF
CF
CF

CF
e
CF
C F'
OoF
oF

CF
CF
CF
£
F
.
rnr
CF
o

i
'

HLOEMBLY UU

AN,

Philjp%
Philips
Philips
Philtips
Philips
Philips
Philips
Fhilips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Phitips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Fhilips

1

{

01&44

MAMF

001

MAN,

IR“‘
2

CR2%
CR")\"'
CR2%
CR2%
CRE%
L R )l'"
CR2%
CR2%
CR2%S
CR2%

CRAS
cR")l‘“
CRA2Y
CR2Y
CR2%
CRIS
CR2%
CR2%

CR2G
LR P

CR29

! i
pPew o ay

PART NGO

!

DSnY

ﬁl

PA

40

A0

40
Al
40
26

N

40

A0

40 -

! !

1 (umponvnt>

RTNO

xnaxn

$6800-020
F1500-020
§2200-020
24700020
44700020
31000020
41000020
44700020
24700020
24000-020

AQ- 54700020
A0-42200 020

Al

40
40
40
Al-
410
All

AQ

AQ-

40

Al
40~
A0

40~
Al

41
A0

40~
A

A0

Al

40
Al
40~

20200020
35600020
24000--020
~34000--020
12200020
DT 00-020
Xi000-020
32700020
44000--02
44700-020
A4700--020
~54000-020
34800020
24000-020
£5000-020
28200020
AP200-02
~24000-020
5000020
23900 020
20200--020
Z40NN-020
25000020
24000020
PAINO0-020
2RA00-020

020

I

\rnttxwd 2

REMARKS

1



All components prwit>vd 2

8.2.2 FOR Muin 10MH) AGGEMBLY 08”01&44“001 PCB U?wUUSﬁ?

NAME MAN. PARTNO PARUNO PlMﬁRK“

RIF DESCRIPTION MAN,

oTﬂndurd Worfer Molex

PLY Plug

P14

R1i
R
R
R4
RS
R&
R?
e
RO
R4 0
R4
Ri2
Ri3
Ri4
RiY%
Ri6
Ri7
R1B
R1Y
R20
R™A
24

R&%

R26
7
R28

R

R34
R %P
R3S
RZ4
R3S
Rox¢
R3Y
R 8

Plug

47
1k
470
470
560
100
150k
3Pk
1480
1k
2 ,t_ 'k
)':)0
100
1k
xo0
3,3k
i, Bk
150
%, Bk
Qe

joth ]
[y A

1,3k
470
1k
33
na
i, %k
220
1k
22k
1%k
H80
S, 7k
100
§ 0k

10Huy
AWy

Ohm
Ohm
hm
Ohm
Ohm
Ohm
Ohm
Ohmn
Ohym
Ohim
Ohm
Ohm
Ohm
Ohwm
Ohm
Ohim
Ohm
Ohm
Ohm
hwm
Ohm
Ohia
Ohm
Ohm
CVry e
NDhia
Ofim
Ohm
Ohm
(he
Ohm
0Ohm
(hvm
i
Ohm

Hx
YA
4
54
Y4
S%
ey
O

Standord Wafer

0, 33U
0, 33
0,33W
0, 33u
0,33W

, 33uW
0, 33U
n 3l

, 33U
0,33w
0,33u
0,33
0,33W
0, 33
0, 33N
, 33
R AN
0,330
0,33
0,33
0,330
0,33
0,330
0,32u
0,33
0,33
0, XA
), 33U
0, 33N
0, 33
0, 33U
0,33W
0, X3
0,330
0, XXW

rr

CF
CF
D
CF
CF
CF
FF

Molex

Fhilips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philtips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips

Philips
Philips
Philtips
Philips
Philips

M4050 10/04,??MM 60 00101 100

MA030-A4/44,20MM

CR2%
CR2%

CR2%
CR2S
CR2%
.»f\ 'H.'..\
CR e

CRIE
CR2S
CR2%
CR2%
CR2%
CR2S
CR2S
CrR2%
CR2S
CR2%
CRA2%
("R )l"‘
( R ')l
LR")I”'
CR2%
CR2%
CR2%
CR2%
CR2Y

H0-00045-100

2054700020
4034000020
A0 24700-020
40-24700-020
A0 25600-020
40-24000-020
A0 -51500--020
40-43900-020

0-21800~020
40-31000-020
A0-E2200-020
40-22200-020

0-24000~020
4031000020
AD-23900-020
4033300020
A0~ 75800020
40-24500-020
A0 XX300--020
4042200020
40 12200-020
4033300020
A0 PA700-020
40-31000--020
A0 13300-020
40-42200-020
A0-ZE500-020
4022200020
A0-~33000-020
40--42200 020
A0-41500-020
4026800020
AD-APT0O0- 020
AD-24000-020
AD-AT000-020



{ | ! ! ! ! ! ! ! \

8.2.2 VYCER Main 16MIy AGOGFMRBLY 08 016440038 POCR 0700907 ALL components prefixed 2
REF MAN,

CR2S 40 -
Philips R A0
Philips CR2S 40~
Fhilips CR2% AQ-
Philips CR2Y 490
Philips CR2S A0
Philips CR2% 40-
Philips CR2S 20-45000--020
Philips CR2S 40-24000-028
Philips CR2% A0-X1500-020
Philips CR2S 4032700020
Philips CR2% A0--45800-020
Philips CR2% 4044000020
Philips CR2% A0-S5000-020
Philips CR2%S 40-35000-02
Philips CR2S AG--00000--020

DESCRIPTION MAN . NAME PARTNO PARTND REMARKS

S4000--020
14700020
027000219
26800--020
42200020
47000290
44700020

0,334 Philips
0,33
0,334
8,374
0,334

Ohin 5%
Ohm 9%
Ohr 7%
Ohm  O%
Ohm 9%
Ohm %% 0,33
Oham 5% 0,33W
Dhe  H% 0,33
Ohm  SZ% 0,33
Ohm 5% 0,33
Ohi 5% 0,33
Ohm  S% 0,33W
Ohia 5% 0,330 o F
Ohm  S% 0,33W CF
Ohim 5% 0,33W CF
5.0.7. 2y 4 0,33 CF

R441 100k
K142 47
Ri43% 22,7
R444 480
R1A4% 20k
Ri46 4,7k
R147 47k
Ri%2 10k
Ri1%4 4100
Ri&Hh 1,5k
Ri67 0 2,7k
Ri68 18k
R169 410k
Ri70 4100k
R30a 1k
RiA0b

Res

m
L T3

Res
Res
Res
Res
Re«
R
Res
Res
Res
Ras
" Res
Ras
Res
Res
Res

R N R

— g - -

1 m

I kr iy Beihy]

ag0022
#g0023
80024

T4 Transformer ) Ah -
T Tronsformer RF AR
T3 Transformer R 44
T4 Transformer RF Green Dot A4-70032
% Transformer RF Green Dot 4470032
Té Transformer RF Green Dot A{-70032
T7 Transformer RF 44-80073
T2 Transformer Audio AA-EGH42
T Transformer 2 4420404

Issue 2

Vi Transistor PNP 5i PN4216 *NA916

U2 Tronsistor NPN Q) Philips BF4%4 REF494
Y3 Teansistor NPN White Spot RF198 To Gpeec 10--00096 23-2000%-002
V4 Traonsistor NPN S Philips RIF494 ¥ 494

Vs
Vi
V7
va
Yo

frransistor
Transistoer
Teansistor
Troansistor
Transistor

NPN
PNP
NPN
NP N
PNP

i c/w mtg

iy

5

it

Philips
Motoraeln
Philips
Fhiltips

BC548
TIPZ2A
RCS48
RF 454
PNA9L6

RS 48
TIF32A
BRCH48
B 494
PN491Y



8. 2 2
NII

R102 3,

R103
R104
RADS
Ri06
R107
RiOB
RiOY
k130
Rii1
Rif2
R1L3
Rii14
R44Y
Rilb
Ri47
Ri1G
RiLY
R4 20
Ri21
R "’)
R1Z23
RiZ2A
RI2S
Ri26
Ri27
RiZ28
RL29
Ri3Z0
Ri134
Ri32
R133
RiZ4
R13%N
R4
Ri37
Ri28
R139
Ri40

PCR

10k
00
220k
ik
ik
1k
2,7k
10k
10k
220
820
10k
4,7k
560
B6 10
47
3,9k
47k

5.0,7T,

470
£k
47
3, 3k
50k

I’,)Pk

4,7k
4,7k
1k
33k
ik
270k
12k
100
ik
470k

MU |
Loy r

b 2o J
[,

10k

Main

Tk

Ohm

thia
(b
Ohia
Ohm
Nhm
Ohmy
Ohia
Ohm
Ohw
{hm
Ohm
Ohm
Ohm
Ohm
hn
Ohm
he
Dhn

Ohm
Ohm
Ohm
ihem
Ohm
Ohm
Ohm
Ohm
Ohm
Ohwm
{thm
Ohm
Ohm
Oh
Ohvm
Nhm
Ohe
Ohem
(thm

1(NH1

Ey 4
Y4
Y%

S7

Y4
)/

WZ

[S3 s B s 53 BN

i)

[Ea s BESs]

NNNNNNNNNN

1

L~
vl

n KxAN
e
0,33u
L A3
0, 33U
n,33u
0,2
0, 33W
0, 33U
0,33
0,33
0, 33W
), 33N
0, 33u
0, 33U
0, 33u
0,33
0, 33w
0,33
, 330
0,33
0,33
0, 33U
0,334
0,33u
0,33u
0,33W
L 33U
0,33u
0,33W
0,30
0,33u
0, X3W
0,33
1, AW
0,33
0,33
0,33W
AN

DF“(R[PT[ON

Re

CF

F Res
CF Res
"F Res
CF Resw
CF Res
CF Res
I Res
CF Res
CF Res
CF Res
CF Res
CF Res
CF Res
'F Res
CI Res
CF Res
CF Resg
CF Res
"7 Res
CF Res

Reg

CF Res
CF Res
CF Res
CF Res
CF Res
F Res
CF Res
CF Res
CF Res
Cl Res
CF Res
CF Res
Ci Res«
CF Res
CH Res
LV Res
CF Resw

|

(“IMBIY 08 01644 001
MAN NAMI MAN
lhultpﬁ (RRY
Philtips CR2
Philips CRE%
Philips CR2%
Philips CR2%
Philips CR2Y
Philips CR2%
Philips CR2%
Philips CR2%
Philips CR2%
Philips CR2S
Philips CR2%
Philips R2%
Philips CR2%
Philips CRPS
Philips CR2%
Philips CR2%
Philips CR2%
Philips CR2%
Philips CR2%
Philips CR2%
Philips CR°"
Philips CR2Y
Philips CR°“
Philips CR2S
Philips CR2
Philips CR2%
Philips CR25
Philips CR2%
Philips CR2
Philips CR2%
Philips CR2%
Philips CR2Y
Philins CR2%
Philips CRQW
Philips CR2
Philips (R””
Philips CR2
Philips CR?ﬁ

PlH a7

PARINO

UOS

w7

Al

PARINU

Al 3300 0’0

40 - 41000~0,0
20-24000-020

40-52200~020
A0 24000020
40-34000-020

AQ--35000--020
40-32700-020
A0- 44000020
40 44000021

S 22200020
40 28200020
A0 45000--020
40-34700-020
A0- 25600020
4025600020
AR-14700--020
4033200020
A0 44700020

4000000020
A0 24700020
4034000020
A0-44700--020
4033300020
A0- 45000020
40-32200~-020
AN Z4700-020
4034700020

20-31000-020
40-43300~020
AD-Z1000-020
40-52700-020
AD- 45200020
40-21000-020
AQ Z000-020
4054700020
A ZP200-020
40-42200-020
AD- 45000020

(nnponent<

prPFixwd 2

RFMARK‘

-



8.2.2
PCE Main 16MH2 Option Clarifier ASSEMELY 0801644004 PCE 07-00%57 All components prefixed

REF DESCRIPTION MAN. NAME MAN. PARTNO PARTNO REMARKS

DA Diode Gi MV2209 23--40001%
D44 Diode Si MV2209 2340001

DAB Diode Si fast low cap med cond «3-10002
DA9 Diode Si fast low cap med cond 23-10002
D%Oo Diode S8i fast low cap med cond <3-10002

RS 5.0,

R60 220k Ohm
R67 10k  Ohm
R68 6,8k  Ohm
R69 ik Ohm
R70 470k Ohm
R71 5,6k Ohm

—f
(84

0,33u CF Res Philips CR2S 40-00000-020
0,33uW CF Res Philips CR2S 20-52200~020
0,334 CF Res Philips CR2S 40-44000-020
0,330 CF Res Philips CR2% A40-36800-020
0,33W CF Res Philips CR2S 40-31000-020
0,33W CF Res Philips CrR2% 40-%4700~020
0,334 CF Res Philips CR2S 40-35600-020

jo
3 H

U VT Ut U
NMANN NN NNNNN

RZ78 b,k Ohm 5 0,33 CF Rew  Philips CREY Al 26200020
R74 12k Ohm % f, 330 CF Res  Philips CR2S 40452200020
AT B,k fthm % g, 234 CF Res Philips CCRA% A0- 38200020

L2 Diode Zener 8Si 6,8V Philips BZX79--C6V8 RZX79C6&VE



8.2.2 PCR Main 16&6MHy

LT
Vig
yio
Vi3
V14
vis
Vit
V7
Vg
Vi9
YEY)
VY

VEeh)
VPR3
Y24
Vs
V26
vy
L
VR
V33
VAL
Y38

Uxe

X4

Transictor NPN &

Tronsistor NPN
Transistor PNP
Transistor PNP
Troansistor PNP
Transistor NPN
Transistor NPN
Transistor NPN
Transistor NPN
Transistor PNP

Troansistor NPN ¢

Transistor NPN
Transistor PNP
Transistor NPN
Transistor PNP
Transistor NPN
Transistor NPN
Transistor PNP
Fet Junction P
Transistor NPN
Diode Zener $i
Diode Zener Si
Diocde Zener $Si

Crystal 16%0 KHZ 0.A.

DEGCRIPTION

Gi
Hi
Si
Si
i
Si
Red Spot RFL98
Si

Si

.
Si

Si
Channel G

¢, 1V
3,9V
6,8V

03000314

MAN,  NAME

Philips
Fhilips
I'bilips

Philips

Philins
Fhilips
Philips
Fhilips
Philips

Philips
Philips
Philips
Fhilips
Philips

Philips
Fhilips
Philips
Philtips

ARCEMELY 08 016440058 PCE 07 00%%7

MAN. PARTNO

EFA94
BFFA94
BCHSHA
PNA?16
I'NAPi6
BF494

Te spec 10-00096
BFA494

RF 494
RCSS8
RF494

RF 494

I"'N4A® 16
BF494
BRC328
BCS48
BCS48
BCSS8

1 24S5R
RCS48
R7ZX79 (9V4
BZYR8-C3VY?
BZX79-C6UR

To Spec 0400034

PARTNO

RI-494

EF 494
ECSLE
PN4916
PNA916
EF474
2320005004
EF 494

BF 494
ECS58

FF 404

EF 494
PN4916
EFA94
ECEP8
RCS548
FCS48
RCHS8
FF245E
ECS48
RZX79C5V1
RZYB8L3Y9
R7X79C6V8

65-920004--000

RITMARKS

ALl components prefixed 2



REF

T204 Transformer RI
Transformer

Te0s

201
vz2e2
V203

L2014

DESCRIPTION

Transistor
Transistor NPN
Transistor NPN

Diode Zener §i

! ) ! i

MAN. NAME

Philips
Philips
Spot BF198

Philips

? ! : i

BCSS8
BF 494
To Spec 1000096

BZX79--CSV6

8.2.2 PCE Main 146MHz Option Nosose |amiver ACSEMREY 08 01644 004 PCE 07 009%7 All components prefixed

MAN. PARTNO

4480037

. . )
i ! ; i

PARTNO REMARKS

44--80037

BCSS8
BFA94
23-20005-002

BZX79C%Vé



8.2.2 PCE Main 16MHz OptionNoise Limiter

REF

C2014
cao2
C203
C204
C206
207
ceos
c209
Cca2190
C211
Cca212

C213

D202
D203
D204

D205

L.204

202

R204
R202
R203
R204
R20%
R206
RZ208
R210
R211%
R212
k213
R244
R24%

DESCRIPTION
47n 63V
iu 20% 35V
iv 20% 35V
47n &3V
82p 2% 100V Ni
470p i0% 00V
47n 63V
3,3n 10% ioov
S560p 5% 500V
47n 63V
47n 63V
100p 2% 100V Ni
Diode Si tast low cap
Diode Si fast low cap
Diode Si fast low cap
Diode Si fast low cap

Choke 0,1imH
Transformer RF

10k  Ohm 5%  0,33W
2,7k Ohm S%Z 0,334
10k Ohm S%Z 0,33
33k Ohm S% 0,334
1k Ohm S%  0,33W
100 DOhm S%  0,33W
2,2k Ohm SX 0,33
1 k Dhm 5% 0,33u
3,3k Ohm S% 0,334
390  Ohm 5% 0,33
£00  Ohm S%  0,33W
820 Ohm S% 0,33
3,3k Ohm  S% 0,33

50

S0

med

med
med
med

CE
TA
TA
CE
CE
CE
CE
CE
PS
CE
CE
CE

Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap

cond
cond

cond
cond

CF
CF

CF
CF
CF
CF
CF
CF
CF
CF
CF
CF

Reg
Res
Res
Res
Res
Resg
Res
Res
Res
Res
Res
Res
Res

MAN. NAME MAN. PARTNO
Samwha T

ITT TAG

ITT TAG

Samwha TL

Philips 222263234829
Philips 2222-630-03471
Samwha TL

Philips 222263003332
Philips 2222-427-2%601
Samwhna TL

Samwha TL

Philips 2222632341014
Sigma SCe60/2%
Philips CR2%

Philips CR2%

Philips €R2S

Philips CR2S

Philips CR2%

Philips CR2S

Philips CR2%

Philips CR2S

Philips CR25

Philips CR2%S

Philips CR2S

Philips CR25S

Philips CR2S

o s 1e0e Bt Gtve cunt ctmw tren tese sees bt oepe eve e MG Peet Gmie Gore Sakt St S habe Bk mame Secy Sess beee ee mve Seve Sobt beew sees ceet Siee

PARTNO

46-44700-210
47-01003-510
47-01003-510
46-44700-210
46~18200-042
46-24700-200
46-44700-210
46-33300-200
46-25600~330
46-44700-210
46-44700-240
46-21000-012

23-10002
2310002

23-10002
2310002

43-82100-071
44-80007

40-41000-020
4032700020
40-441000-020
40-43300-020
20-31000-020
40-214000-020
40-32200-020
4031000020
40~-33300-020
40-23900-020
40-21000-020
40-28200~-0210
A0-33300—-020

ASSEMBLY 08--01644-004 PCB 07-00%%7 All components prefixed

REMARKS

2



8.2.2

PCB Muln 16MHz opr A/;u AbSLMBlY 08“01644 001 PLB 07- 00 'S 7 All components prefixed 2
Rh- DEH(RIPT[ON MAN NAMF MAN. PﬁRTNU PARTNO REMARKS
Ri%i ik Ohm 57 0,33w CF Res Phlllp‘ CR2% AO 31000 0°0
Ri%S 4,7k Ohm SX% 0,33 CF Res Philips CR25% 40-34700-020
Ri%é6 100 Ohm S% 0,330 CF Res Philips CR2% 40-21000-020
R1%7 100 Dhm SX% 0,33W CF Res Philips CR2S 40-21000-020
Ri%8 64,8k Ohm 5% 0,33W CF Res Philips CR2% 40-36800-020
R1%9? 10k Ohm SX% 0,334 CF Res Philips CR2% 4041000020
Ri60 10k Ohm  S% 0,33W CF Res Philips CR2% 40-41000-020
Ri614 4,7k Ohm  S% 0,33 CF Res Philips CR25 40-34700-020
Ri162 7k Ohm  SX 0,33W CF Res Philips CR2S 40~-34700-020
R163 6 8k Ohm S% 0,33W CF Res Philips CR2S 40-36800-020
Riéb4 4,7k Ohm S% 0,334 CF Res Philips CR2%S 40-%4700-020
R165 47 Ohm S% 0,33W CF Res Philips CR2S 40-14700-020
V32 Transistor NPN Philips RCS48 RCS48
V34 Transistor NPN Philips BCS48 BCS48

V35 Transistor NPN Philips BCS48 ECS48



8.2.2

PCE Main 16MHz UPT A/!U SOEMBLY 08--01644-001 PCR 0700557 All component% prefixed 2

R[l DFS(RIPILON MAN NAMF MAN PARTNO PARTNO RLMARKc

£s9 3,3n 10% 100V CE Cap Phllips 2222-630-03332 46-33300-200

cé68 iv 20% ISV TA Cap ITT TAG 47-01003-510

C69 in 10% ioov CE Cap Philips 2222-630-03402 4634000200

cas2 2-22p 250V Foil Trim Capacitor Philips 222280811229 49304102

€it4  3,3n 10% 100V CE Cap Philips 222263003332 4633300200

Ciis 3,3n 10% 100V CE Cap Philips 222263003332 46--33300-200

Ciié  47n 63V CE Cap Samwha TL 26—-44700-210

Cii7 47n 63V CE Cap Samwha TL 46-44700-210

Cii8 47n 63V CE Cap Samwha TL 46-44700-210

Cii9? 47n 63V CE Cap Samwha TL 46--44700-210

Ci20 47n 63V CE Cap Samwha TL 4644700210

Ci21 47n 63V CE Cap Samwha TL A46-44700-210

DS3 Diode Si fast low cap med cond 23-10002

D54 Diode Signal Ge Philips DA?1 0A94

D5% Diode Si fast low cap med cond 23-10002

D67 Diode Si fast low cap high cond 23-10004

D&8 Diode Si fast low cap high cond 2310004

D69 Diode Si fast low cap med cond 2310002

D70 Diode Si fast low cap med cond 23-10002

D714 Diode Si fast low cap med cond 2310002

D72 Diode $i fast low cap med cond 2310002

FL2 Filter QAF016014 65-21400-000
AF0 1606 6524102000

148 Choke imH Sigma SC10/49 43--83100-0%14

RB6 10k Ohm S% 0,33W CF Res Philips CRrR2S 40-41000-020

R99 5,6k Ohm SX% 0,33W CF Res Philips CR2S A0-35600-020

R100 S,6k Ohm SZ%Z 0,33W CF Res Philips CRES 40-35600-020

R104 4,7k Ohm S% 0,330 CF Res Philips CrR2 40-34700--020

Ri48 22 Ohm S% 0,33W CF Res Philips CR”" 40 1ha00 020

Ri49 22 Ohm  S% 0,33W CF Res Philips CR2% 4042200020

R1S0 47k Ohm S% 0,33 CF Res Philips CR2S 40w44700w020



i ! | i ; i } } { } ]
8.2.3 PCE PA AGGEMRLY 08- 01914 PCR 07004208 All omponern & pv efixed 3
REF DIS(R[PIIUN MAN., NAME MAN PARIVU PARINO RFMARK
ICH AmpltFler AG( 1c Plpqﬂey albiOCT SlbiOF
12 Operational Amplifier Dual IC HNational L.M3ISEN XA-003%8-100
L1 Inductor 44--80044
Lot Inductor A4-80044
.4 Inductor 4480044
L5 Tnductor 4480044
Ri i% Dhm 5% 0,330 CF Res Philips CR2 4031500020
Rz 180 {Ohem  S% 1,33 CF Res Philips (R?B 4021800020
R3 0k Ohm  B% 0, 33u CF Res Philips CR”S 40”41000w020
R4 680 Dhm %% 0,330 CF Res Philips CR2 ~26800-020
RS 220 Ohm  H% 0,33u CF Res Philips LR”‘ 40 22200020
R& 220k Dhm  S% 0,33 CF Res Philips CRES 40--52200-020
R7 S,6k Ohea  S% , 334 CF Res Philips CR2S 4035600020
RE& 1k ODhm  S% 0,33uW CF Res Philips CR2S A0--31000-020
R® i0o Ohm  B% 0,33W CF Res Philips CR2%S 40-25000~020
RiG 10 Ohm 9% 0,320 CF Res Philips CR2Y 4051000020
Rit 100 Dhm 5% 0,33W CIF Res Philips CR2% 4024000020
RiZ ! Ohm  S% 0,33W CF Res Philips CR2% 4005000020
Ri3 i Ohm 5% 0,330 CF Res Philips CR2% 40--01000-020
Ri4 i Ohem %% 0,330 CF Res Philips CR2% A0--01000-020
R1S i Ohe 57 0,334 CF Res Philips CRES 40-01000--020
Ri4 &b,8 Ohm  B% 0,5%W CF Res Philips CR37 A40--06800-030
RAY 6,8 Dhm %% 0,5%W CF Res Philips CR37 4006800030
RLG 4,7 Ohem %% 0,33w JF Res Philips CR2Y% 4004700020
R19 39 Ohm 5% , 33W CF Res Philips CR2S 40439200020
R20 a2l Dhem %% i 15W CF Res Philips CR&8 2022200050
R213 150 Dhm 5% ,33“ CF Res Philips CR2% 4025500020
R22 ik Dhe S% 0,330 CF Res Philips CRRS 40--31000-020
Ra 3340 Ohm 5% 0,33W CI" Res Philips CR2 A40-23300~020
R4 330 Ohm 5% 0,33W CF Res Philips e ’S A0 ”7300M020
RaY 39 Ohm %7 0,33 CF Res Philips CR2% 40 13900020
Rib 270 Ohm 9% 0,334 CF Res Philips CRa% ”“700m0”0
R32 220 Ohm  S% 0,33uW CF Res Philips CR2% 40 22200020
R&Z 6k Dhe 5% 0,32uW CF Res Philips CR2Y% 4046800020



8.2.3 PCE PA AGSEMBLY 0801914 PCE 07004228 Al (omponcnl profix#d
REF DFSFRlPT[UN MAN NAMF MAN PARTNO PAPTNU RFMﬁRK‘
Ci iS0p oy 4 ioo0v N/bO CE Cap PhLles 2222w63 2R ) 46 81 500 015
c2 270p 2% 00V N7%0 CE Cap Philips 2222~ 63’M"8271 22700-043
C3 330p 2% 100V N7%0 CE Cap Philips 222263258331 46w23300m013
» 47n 63V CE Cap Samwha TL. 464470021410
% 68y 16V EL. Cap Philips 222203025689 40-46801-61 14
Cé 4,7u 20% 35V TA Cap ITT TAG 4704703540
c7 27p an 00V N7%0 CE Cap Philips 222263298279 AL~ 12700013
g 330p 2% 100V N7%0 CE Cap Philips 222263258331 46233000413
0 &80 16V El. Cap Philips 2222-030--2%689 4816801614
cio 47n 63V CE Cap Samwha Tl. 4644700240
Cii 47n 63V CE Cap Sanmwha TL AH-44700-240
ci2 47n 63V CE Cap Samwha TL 4644700210
13 100n i0% 100V CC Cap Vitramon VI1808Y104KF 4& S1000--280
Ci4 150p oy 4 100V N750 CE Cap Philips 2222-632-584% ~24500~043
Cié 100n 10% ioov CC Cap Vitramon U71808Y104KF 46 51000--280
Ci7 3,3n 107 100V CE Cap Philips 22263003332 4633300200
cig 47 0n 20% 50V CC Cap Vitramon UJ¢5”1X414MF 4654700280
19 HBu i6v El. Cap Philips 222203025689 481680164114
c20 47n 10% 250V P12 Cap Philips 2222-342--45473 A46-44700-%500
C21 180p 2% 100V N7%0 CE Cap Philips 2222-632-58181 46-21800-043
N 3,3n 10% 100V CE Cap Philips 2222-630--03322 4633300200
ce3 47n 63V CE Cap Samwha T 46-44700-240
Caa in 10% igov CE Cap Philips 222263003102 4631000200
Cas fu 20% 35V Th Cap ITT TAG 47-01003-%410
Ca6 10u 20% 35V TA Cap ITT TAG A7-41003-540
c27 A7n 63V CE Cuap Samwha TL 4644700210
Lo v &% KAV Ta Cap ITT TAG A7-54003-5110
C29 i0v 207% 35V T4 Cap XTT TAG 47-44003-%510
Di Diode $i fast low cap med cond c3-10002
D2 Diode 8i fast low cap med cond 2340002
D3 Diode Si fast low cap med cond cx-10002
D4 Divde Si fast low cap med cond 2310002
D% Diode S5i fast low cap med cond SE--10002
DY Diode 851 fast low cap med cond 2210002
DG Diode 8i fast low cap wmed cond 310002
i i } i ! J ] i ) I i I i



8.2.3 O PA )IMRLY 08 01“14 PLB 0 004“8 All Lomponrnlﬁ preleed

REF DES(RIPTIUN MﬁN NAM} MAN PARTNO PARTNU RFMARK‘

via Trnnﬁtgtor NPN Si r/w mntg kits BDijr BD13S

Vil Teansistor NPN Si c/w mntg kits Philips BD67S BD&7S

Ui4 Transistor NPN Fhilips RCH48 RC% 48

Vi Diode Zener Si 6,8V Philips RIX79--C6HUB RZX79206V8
Ui d Diode Zener Si %,6V Philips H?X?? CSVé BZX790C5V6
vis iode Zeper Si 5,1V N%3A38ER INS330R

Transformer Output 018-0194%
Con Tronsistor Screen Philips T0% 20--06000-001

Transfoimuer Outpuot SEEMBLY 08014945 FCE 0700378

RET SCRIPTION MﬁN QAMF MAN PﬁRTNU IHRYNU REMARK®

Cey cyEm 1O% S0V NPO CC GCop Vit amon VIL8L2A222KF Ab- 42200 280

T4 feansformer RY 44 -80088
T6 Tranaetor mer RF Ad-BONP5



8.2.3

REF

R?C
36
R37
R38
R39
40
R44
rRAZ
RA3
R44
RA%
R4t
R47
R4G
R49
R%0
RS
R .)/._
RG3
Ri.1

T4
T2
T3
T¢
T?
Ti0

vz
V3
V4
VAN
Vé
V7
Vg
Ue
Vi

PCB A

1S k Ohm
100k Ohe
ik Ohm
3,3k Obm
5.0.7,
i0k Ohvm
1,%k  Ohwm
820 Ohm
ik Ohm
5.0.T.
3,3 Ohm
2 Ohm
100 Ohm
i2 Ohmn
100 Ohm
820 Ohwm
H,O.T.
560 (Ohm
8.0.7

RELAY 12V

Transformer
Transformer
Transtformer
Transformer
Transformer
Transformer

Transistor
Transistor
Transistor
Tranststor
Tronsistor
Transistor
Transistor
Transistor
Transistor

DFQCRIPTlON

5% o 330
% 0,33
5% 0,33
% 0,33
S% 0,33
5% 0,33
S% 0,33
S% 0,33
5% 0,33
S% 0,33
5% 0,33
% 4,15W
% 0,33
5% 0,33
S%  0,33W
5% 0,33
S% 0,33
5% 0,33W
% 0,33u

Cr
CF
CF
CF
CF
CF
CF
LF
CF
CF
CF
CF
C '2:'
CF
CF
CF
CF
CF
CF

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

1C/70 HORTI.MOUNT

RF
RF
Ri*
RF
RF
RF

NPN
NPN Si
NPN &
NPN
NPN
NP N
NPN
PNP 8i
NPN S

C/w

ttq

kit

ﬁb‘)l hlil Y UH

MGN NAME

Phl]np
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
OMRON

Philips

Motorola
Motorola
Motorola
Motorolan
Motorola
Philips

I )

01914

MAN PAR

LR ')\"

CR2YG
CR2%
CR”"
CR2
CROV

G2L~143P

RCS48
EF199
BF199
MRF 22
MRF220
MRF 42
MRF 42
TIPZ2A
RC338

PCB

07- 004”8
TNO
CR306
i l

All

PARTNO
40-41500-020
40-51000-020
40-31000-020
40-33300-020
40-00000-020
A0-45000~020
4031500020
4028200020
40-35000-020
4000000020
40-03300-020
40-22200-050
40-21000-020
20-21200-020
40-21000-020
40-28200~020
40-00000-020
40~
40~ 00000 020
6A-10308-120

44--30087
44-80074
44-80403
44-80097
44-80099
4480098

BCS48
RF 199
EF199
23-20003
2320003
““000°
1IP,a
BRCI30

(omponent, pruflxvd

R[MARKo

3



8 2 4
RLF

D4

DS

D&

D7

D&

DY

pio
Dit
Di2
Di3
Dia
Di1%
Dié
Div
Dig
D19
D20
Das
D22
D23
D2

D 3("
D26
paz
D28

L4

P2

FCR Remote Control Assy

DF FRIPT!ON

Si

Fnst low
fast low
fast low
fast low
fast lLow
fast low
fast low
faost low
fast low
fast low
fast low
fast low
fust low

med
med
med
med
med
med
med
med
me d
med
med
med
med

Dlode
Diode 85i
Diode Gi
Diode 8.
Diode $1
Diode Si
Diode Hi
Diode
Diode 8i
Diode Si
Diode Si
Diode Si
Diode S1i
Diode Si
Diode §i
Diode Si
Diode Si
Diode Si
Diode $Si
Diode Si
Diode $i
Diode Si
Diode Si
Diode Si
Diode Si

cap
cap
cap
cap
cap
cop
Coap
cap
ap
cap
cop
cap
cap

med
med
med
med
med
med
mad
med
med
med
med

low
low
low
low
low
low
low
low
low
low
low

fast
fast
fast
fast
fast
fast
fast
fast
fast
fast
fast

cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap

Inductor
Inductor
Inductor
Inductor
Inductor
Inductor
Inductor

Standard Wafer
Standard Wafer
Standard Wafer

Plug 6&Way
Plug A4Way
Plug i0Way

cond
cond
cond
cond
cond
cond
cond
cond
cond
cond
cond
cond
cond

cond
cond
cond
cond
cond
cond
cond
cond
cond
cond
cond

! |

ASSLMH[Y 08- 01946

MAN

Molex
Molex
Molex

NﬁMf

MAN.

iN40D4

P[B

PARTNO

MAB3I0--6/414,20MM
M4030w4/14,PPMH

MAOZ0- 4

()/'14)( 2 MM

07 00637 All

PAPTNU

&3 10002
2310002
&3-40002
2310002
23 100082
23-10002
¢3-10002
23-10002
2%-10002
23-10002
s3-10002
iN4AGOA

3 10002
23-10002
a%-10002
2310002
2340002
2310002
ci-10002
23-10002
c3-10002
2340002
23-10002

4470223
44-70224
4470244
A%-70226
44702314
2470101
4470108

&0
b0~
&0

000414

00061

80404

€ ()f’lp(]ll"ll 14

00
inao
100

prvflxrd

4

RICMARKS



8.2.4 PUR Remote Contraol Asny ABHEMEBLY 0804946 PCIR 07-006%7 ALl (ompun-nin prvllx-d 4

RL[ DhSLR[PI[ON MAN NAME MAN PARINU PQRINU REMARKu
(51 270p % S00V N7%0  CE Cap KCK COCH 1950 46 22700-021
c2 390p S% 500V N790 CI Cap Philips CCH ~23900-021
c2 390p S% S00V N7%0 CE Cap Philips COH 4 ~23200-021
(] 220p S%4 500v N7%0 CIZ Cap Philips 46222000214
(Y 390p G4 500V N7%0 CE Cop Philips CCH 46323900021
Cé 390p S% S00V N7%0  CiE Cap Philips CCH 4623900021
¢7 390p 5% SO0V N7%0  CE Cap Philips CCH A6-23900-021
Cg 390p 5% S00V N7%0 CE Cap Philips CCH 46232000218
ce 390p S% S00V N7%0 CE Cap Philips .CH 4623200021
Ci0 220p S% S500v N7%0 CE Cap Philips 46232200021
Cii 220p 5% S00v N7%0 CE Cap Philips 26222000214
Cie 3I90p oy A 500V N7%0 CE Cap Philips CeH 4623900021
CL2 a270p py4 500V N750 CE Cop KCK CCH 1950 A6-22700-024
Cia 180p 5% SO0V N750 CE Cap Philips CCH 4621800021
W ) 390p S% SO0V N7%90 CE Cap Philips CCH 246-23900~-021
Cié 120p YA S00V N7%0 CE Cap Philips CCH 46-21200-0214
ci7 120p 5% S00V N7%0 CE Cap Philips CCH AL- 242000214
Ci8 120p G% 560V N750 CE Cap Philips CCH 46212000214
ci9 270p S% 500V N750 CE Cap KCK CCH 1%0 A6H-22700-0214
C20 120p 5% 500V N7%0 CE Cap Philips CCH 46-21200-021
(a1 68p iy 4 500V N7%0 CE Cap Philips CcH 8o A6H-16800-021
ca22 180p YA S00V N7%0 CE Cap Philips CCH 4621800021
G2l 150p S% 500V N7%0 CE Cap Philips CCH 4621500021
C24 27p 5% S00V N7%0 CE Cap KCK CCH 80 4612700021
Cas 82p 2% 100V N?%0 CE Cap Philips 2222632580329 4618200013
C26 1,8n ¥4 125V PGS Cap Philips 2222-42%-21802 46-31800-310
(Y i1,%n 2y 12%Y PGS Cap  Philips 228242521502 46-34%00-310
ca28 6,8n S% 63V PS Cap Philips 222242426802 46-36800-300
Gey 2,80 5% 2%V PGS Cap Philips 22242522202 4632200340
C30 in B% 1.asV PGS Cap Philips SR222-42%-21002 4631000340
C3i 47n 63V CE Cap 8Samwhn TI. 24644700210
c32 47n 63V CE Cap Samwha TL 46—-44700-210
23 iv 20% RATAY TA Cop ITT TAG A7-01003-510
Di Diode Si fast lLow cap med cond 23-10002

D2 Diode $i fast low cap med cond cX-40002

D3 Diode Si fast low cap med cond 2330002



8.2.4 PCB Renot; Control A*ﬁy A““TMBLY 08 01946 PCB 07“00637 A11 (omponpnta prtflxed 4

RLF DES(R(PI[UN MAN NAML MAN. PARTNO PARTNU RLMARK‘
RSS 4,7k Ohm SZ 0 W’w CF Res Phlllp& LR”C 40 34700 0”0
R34 4,7k Dhm S% 0,33“ CF Res Philips CR2S 40-34700~-020
R3% 4,7k Ohm 5% 0,33 CF Res Philips CR2S 4034700020
R36 4,7k  Ohm S% 0,33W CF Res Philips CR2S 40-34700-020
R37 4,7k Ohm S% 0,33uW CF Res Philips CRES 40-34700-020
R38 4,7k Dhm 5% 0,33 CF Res Philips CR2 40-34700-020
R39 4,7k 0Ohm S% 0,323uW CF Res Philips CRQJ 4034700020
R40 4,7k Ohm S% 0,33W CF Res Philips CR2S 40-34700-020
RLC Relay 12v DC CR320 1iC/0 Fuji RL DC 12v 64-10304-422
RLD Relay 12v DC CR320 1C/0 Fuji RL DC 12v 6410301~ 122
RLE Relay 12v DC CR320 iC/0 Fuji RL DC 12v 6440304122
RL.F Relay 12v DC CR320 iC/0 Fuji RLL DC £2v 64-10304-122
RLG Relay i2v DC CR320 iC/0 Fuji RL. DC 12v 6410304422
Vi Transistor PNP §i Philips BCSSH RCSS8

ve Transistor PNP 81 Philips RCS58 BRCSG8

V3 Transistor PNP $i Philips BCSS8 RCHS8

V4 Transistor PNP 8i Philips ‘ BCSS8 RCSS8

Vs Transistor PNP $i Philips BCS5%8 RCSS8

Vé Transistor PNP §i Philips BCSS8 RCSSH

V7 Transistor PNP i Philips RC328 R 328

ve Transistor PNP Si Philips BCSSY RCSSH

Ve Transistor NPN Philips RCS48 ECS48

Vid Transistor NPN FPhilips RCS48 BC%48

Vit Fet Junction P Channel 2NS461 2NS461

viz Fet Junction P Channel 2NS461 E2NG461E

Vi3 Transistor NPN Philips BCS48 RCS48

Via Transistor PNP §i Philips RCHS8 RESSH

Vis Transistor PNP §i Philips RCSS8 BCS%58

Vié Transistor PNP Si Philips RCSSEH RCSHH

Vi7 Transistor PNP Gl Philips RCSS8 RCSSH



8_2.4 PUR Remote Lon(rol At ay a,IMPL 08 0194& PfB 0/ 0065/ ﬁl] (omponvnl, p(uflxed 4

RLEF DFSFRIPT[ON MAN. NAME MAN ., PARTNO PARTNU RFﬁhRK
PI4 Plug iﬂway qtnndard quer Molet M40$0 10/14,, MM ﬁU OOjOi 100
{1 I Flug 10Way Standard Wafer Molex MAaG30-10/14,22MM 6HO0-60104--400
Pl Plug L0Way Standard Wafer Molex MADAD - 10’14,anM 60-00508-400
L7 Plug 6Way Standard Wafer Molex MAG20-6/14,22M 6000064400
.8 Plug 4Way Standard Wafer Molex M4030- 4/14,,RMH 6000041500
ki 470 Ohm %% 0,%W CF Res Philips CR37 A0-24700-030
R& 4,7k ODhm %% ), 33U CF Res Philips CR2% 4034700020
R3 4,7k Ohm %% 0,33W CF Res Philips CR2S A0-34700~020
R4 4,7k Ohm 5% 0,33W CF Res Philips CR2Y 4034700020
R, 4,7k Ohn  SZX 0,330 CF Res Philips CR2Y 4034700020
Ro6 4.7 Dhm 5% 0,33 CF Res Philips CR2S 40-34700--020
R7 4,%k  Ohm 5% 0,33uW CF Res Philips CR2Y A0-34700-020
RS 22 Ohm 5% 0,33u CF Res Philips CR2S AD-42200-020
R 22 Ohm 5% 0,334 CF Res Philips CR2% 4042200020
R10O 4,7k Dhm 5% 0,334 CF Res Philips CR2% 4034700020
Rid 4,7k Ohm  S% 0,33W CF Res Philips CR2Y 4034700020
Ri2 4,7k Ohm  S% 0,33W CF Res Philips CR2% 40-34700--020
R13 4,7k Ohm  B% 0,33W CF Res Philips CR2Y 4034700020
Ri4 4,7k Ohm S% 0,334 CF Res Philips CR25% 40-34700-020
R1S 4,7k Ohm  S% 0,330 CF Res Philips CR2% 24034700020
Ri1& 100 Ohm SZ% 0,5%uW CF Res Philips CR37 40-21000-030
R17 2,7k Ohm 5% 6,33uW CF Res Philips CR2% A40--32700--020
RiG 220 Ohm 9% 0,674 CF Res Philips CRS2 AD-22200-040
RL9 4,7k Ohm  S% 0,330 CF Res Philips CR2Y% 4034700020
RE0 4,7k  ODhm 5SZ 0,33u CF Res Philips CR2% 4034700020
R4 3,2k 0Ohm 5% 0,330 CF Res Philips CR2% 403330002
Ra2 1.0k Ohm 5% 0,33 CF Res Philips CR2%S 40-44000-020
R2J 10k Dhm  B% 0,334 CF Res Philips CREY 24041000020
R2 5.0.7. S% 0,33uW CF Res Philips CR25 40-00000-020
R2% 1.0k Ohm  S% 0,334 CF Res Philips CR2% A0-44000-020
R26 39k Ohm S% 0,33W GF Res Philips CR2%S 40439200020
R27 9k Ohm %% 0,&& CF Res Philips LR”‘ 40439000240
REY 10k Ohm  B% 0,33uW I Res  Philips CR2S 4045000020
Raoo 10k Ohe 9% 0,334 CF Res Philips CR2S 4045000020
R30 £0k Ohm 9% 0,330 CF Res Philips CR2% 40-41000-020
R3E1 10k Ohe  BX% 0,334 CF Res Philips CR2S A0-45000-020
R332 ik Ohm 5% 0,330 CF Res Philips CR2G 4045000020



8.2.5 PCE Audio Mute

REF

R8

R?

R10
Rit
Ri2
R13
R1i4
R1S
Rid
R17
Ri8
R19
R214
R22
R23
R24
R2%
R26
R27
R28
R29Y
R30
R34
R32
R33
R34
R3Y%
R36
R37
R38
R39
RA40
RA4
RV{

LCa
Ica

103

VG

390k

100k
91k
1M
33k
470k
1M
2,2k
100K
5.0.7.
1,5k
100k
M
120k
3, 3M
Sh0k
150k
150k
1M
220k
240k
1M
33k
470k
M
2,0k
L00k
2,0k
1M
2,7M
0k
470k

iM

Ohm

Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm

Ohm

Ohm

Ohm
Ohm
Ohm
Ohm
Ohm
Ohe
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Chm
Ohm
(Ohm
Ohm
Ohm
Ohwm
Ohm
Ohm
Ohm

DESCRIPTION

SX 0,33W CF Res
¥ 4 0,5uW MF Res
2% 0,%W MF Res
5% 0,33W CF Res
9% 0,33 CF Res
ey 4 0,33 CF Res
S 0,33W CF Res
G% 0,33 CF Res
oy 4 0,33W CF Res
iy 4 0,334 CF Ras
S% 0,33W CF Res
5% 0,33 CF Res
¥4 0,33W CF Res
9% 0,33 CF Res
iox 0,33 CF Res
Sx% 0,33W CF Res
2% 0,%Ww MF Res
% 0,5 MF Res
S% 0,33W CF Res
2% 0,%W MF Res
2% 0,5%W MF Res
S% 0,33W CF Res
Gx 0,330 CF Res
9% 0,33 CF Res
=y 4 0,33W CF Res
S% 0,33W CF Res
Y4 0,33W CF Res
G% 0,33 CF Res
iy 4 0,33 CF Res
10% 0,33 CF Resg
S% 0,33W CF Res
O% 0,33W CF Res
ey 4 0,33W CF Res

Potentiometer Vert Trim Lin 10K

Operational

Ampletier

Operational Amplifier

Operational

Fat

Juniction

Amplifaer

P Choanne'l

e
IC
1C

ASSEMBLY 08013614

MAN. NAME

Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips

National
National
National

PCE 0700334

MAN., PARTNO

CR2%
MR30
MR30
CR2S
CRES
CR2%S
CR2%
CR25
CR2S
CR2%
CR2%
CR2%
CR2%
CR2%
CR2S
CR2S
MR30
MR30
CR2%S
MR30
MR30
CR2%
CR2%
CR2S
CR2S
CR2%
CR2%
CR2S

CR2S

232244005007

LMIPOON
LM3I200N
L.MI200N

NS 461

All components prefixed 9

PARTNO

40-5%3900-020

4051000510
20-49100~510
40-61000-020
40~43300-020
40-54700-020
40-61000-020
40-32200-020
40--51000~020
40-00000-020
4031500020
40-54000-020
40-61000-020
40-51200-020
20-63300-020
40-55600~020
20-51500-510
40-51500-510
40-61000~020
40-52200~510
40-52400-510
40-61000~020
4043300020
40-54700-020
40-61000-020
40-32200-020
40-51000-020
40-32200~020
40-61000-020
40-62700-020
40-41000-020
4054700020
40-61000~020
42-41078-000

XA-039200-000
XA-03200-000
XA-03900-000

2NGA6 S

REMARKS



8.2.5 PCE Audio Mute

RIEF

Ci
ca
C3
ca
Cs
Cé
c7
c8
Co
Ci0
Cis
cia
Ci3
Cia
Cis
Cié
Ci7
Ci8
Ci9
c20

c21

Di
D2
D3
D4
DS
D6

R1
R2
R3
R4
RS
R&
R?7

i0n

ion
390p
Sbop
6,8n
J90p
Sép
6,8n
47n
iu
47n
47n
i,2n
i%0p
6,8n
1,2n
i%0p
6,8n
47n
2,2u

.
2 » 2u

Diode
Diode
Diode
Diode
Diode
Diode

100k
680k
330k
100k
470k
120k
120k

10%
10%
5%
2%
5%
S%
oy 4
5%
10%
20%
10%
10X
5%
2x%
Sx
S%
2%
S%
10%
20%
20%

51 fast
51 fast
Si fast
Si fast
Si fast
Si fast

Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm

Nty Ul

NN NNNNN

DESCRIPTION

250V
2%0V
250V
100V Ni
63V
250V
100V Ni
6H3V
250V
KAV
250V
250V
125V
100V Ni
63V
125V
100V Ni
63V
250V
35y

IV

low
low
low
low
low
low

cap
cap
cap
cap
cap
cap

0,33W
0,33W
0,33W
0,330
0,33W
0,5W

0,5u

S50

S0

med
med
med
med
med
med

PE

PE
PS
CE
PS
PS
CE
PS
PE
TA
PE
PE
PS
CE
PS
PS
CE
PS
PE
TA
TA

Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap
Cap

cond
cond
cond
cond
cond
cond

CF
CF
CF
CF
CF
MF
MF

Res
Res
Res
Res
Res
Res
Res

ASSEMBLY 08-01364

MAN ., NAME

Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
ITT

Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
ITT

ITT

Philips
Philips
Philips
Philips
Philips
Philips
Philips

PCE 070033

MAN. PARTNO

PARTNO

222234245103

222234245103
222242622901
222263234569
2222424~ 26802
2202242623901
222263234569
2222-424-26802
222234245473
TAG

222234245473
222234245473
222242521202
2222-632-34151
2242426802
2242524202
22-632-34151
22-424-26802
2222-342-45473
TAG

TAG

[
22
22
22
22

CRrR2S
CR2%
CR2S
CR2S
CR2%
MR30
MR30

All components prefixed 9

500
500
320

4645000
4641000
4623900~
4615600012
46-36800-300
46-23900-320
A6-15600-042
46-36800-300
4644700500
47-01003-510
4644700500
46-44700-500
4631200340
46-21500-012
4636800300
46~31200-310
46-21500-012
46-36800-300
46-44700-500
47-02203-510
47-02203-510

2310002
23-10002
23-10002
23-10002
23-10002
<3-10002

40-51000-020
40-56800-020
40-53300-020
20-51000-020
40-54700-02
20-51200-510
40-51200-54 0

REMARKS



8.2.6 PCE Emergency Call ASSEMELY 08-00889 PCE 07-0030% All components prefixed 6
REF DESCRIPTION MAN. NAME MAN, PARTNO PARTNO REMARKS

1ce Operntional Amplifier IC National LM7441CN XA--00741-100

V3 Transistor PNP Si Philips RC558 BCSS8

V4 Transistor PNP Si Philips RC328 RC3I28



8.2.6 PPCR Emergency Call

REF

3
Cé
7
(985]
ce
ci0

Di
D2
D3
D4

k2
R3
RS
R&
R
RY
Ri4
Ri2
R13
Ri4
R1S
Ri6
R47
Rina
Rib
R4a
ik 4b
R7a
R7b
RiOn
Rifb

ICt

10N

Diode
Diode
Diode
Diode

100k
33k
4,7k
4,7k
LBk
33k
4,7k
4,7k
82k
100k
a2

470
10k
10k
S5.0.7T.
100k
5.0.T.
10k
$,0.7.
HBkK
G.0.T.

Mo H
NS Ul

NN N

&~
P

Si
Si

Si

8i

Ohm
Ohm

Ohm
Ohm

Ohm
Ohm
Ohm

Ohm
Ohm
Ohm

Ohim
Ohm
Ohm

Ohm

Ohm

Ohm

Chm

?

NN N

fast
fast
fast
fast

ORIV Ryt iy gauymu e

NN N NN NNNNNN NNN NN NN

cap
cap
cap
cap

0,5W
0,33W
0,33W
0, 33uW
0,5W

0, 33U
0,33W
0,33u
0,33W
0,33W
0,33W
0,33W
0,33W
0,33u
0,33W
0,5W

0,33u
0,330
0,330
0,5W

0,33u

Operational Amplifier

med
med
med
me d

PS
PG
TA
TA
PS
PS

ESCRIPTION

Cap
Cap
Cap
Cap
Cap
Cap

cond
cond
cond
cond

MF
CF
CF

MF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
MF
CF
CF
CF
MF
CF

Res
Res
Res
Res
Res
Res
Resw
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

Ic

AGCEMRBLY 08-00889

Philips
Philips
1T
ITT
Philips
Philips

Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips
Philips

National

MAN. NAME

PCE 07-00305
MAN. PARTNO
RRRR-426
RR2D-426

TAG
TAG

222424
PRARD-424

MR30
CR2S
CR2%
CRrR2%
MR30
CR25
CR2%
CR25
CR2%
CR2S
CR2%
CR2%
CR2%
CR25
CR2%
MR30
CR2S
CR2S
CR2%
MR30
CR2%

LM744CN

23301
23304,

-35003

31003

AL)L components prefixed 6

PARTNO

46-23300--320
46-23300~320
A7-04703-510
47-04703-510
46410003014
46-44000-3014

23-10002
23-40002
&3-10002
2310002

20-54000~510
40-43300-020
A0-34700~020
40-34700-020
20-46800-510
4043300020
40-34700-020
40-34700~020
40-48200~02

40-54000-020
40--42200~020
40-24700-020
40-41000-020
40-41000-020
40-00000-020
40-51000-510
40-00000-020
40-41000-020
40-00600-020
40-46800-510
40-00000-020

XA-N0744~409

REMARKS



9.

DRAWINGS

Main PCB Circuit Diagram
Main PCB Layout

PA & Chassis Circuit Diagram
PA PCB Layout

Remote Control Circuit
Diagram

Remote Control PCB
Mute Circuit Diagram
Mute PCB

Emergency Call PCB

04-01182
08-01644-001
04-01365
08-01914

04-01366
08-01946
04-00719
08-01361
08-00889
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