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Introduction 

1. GENERAL INFORMATION 

1.1 Introduction 

The 7727-TB SSBtransceiver is a fully solid state 100W PEP unit for 
fixed or mobile use in land services, using a 12V or 24V de 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 de input (as 
appropriate). Specification is subject to change without notice. 

Frequency range: 

Crysta 1 capacity: 

Channel capacity: 

Operating modes: 

Frequency stability: 

Controls: 

* 
* 

Indicators {illuminated) 

Connectors: Rear (head) 
Front 
Rear 

2 ••• 16 MHz 

10 

10 single frequency simplex, or 5 two 
frequency simplex, or any combination 
that does not exceed the crystal 
capacity. 

Single sideband (A3J) USB or LSB 

±50 Hz, in range 5 ••• 55°C 
±60 Hz, in range 0 ••• 60°C 
with ±10% input voltage variation 

Power ON/OFF and VOLUME 
Mode: SSB, TUNE, *LSB/USB 
CHANNEL SELECT 
CLARIFIER 
EMERGENCY CALL (RFDS) 
NOISE LIMITER ON/OFF 
MUTE ON/OFF 
(* options) 

Power/Transmit 

Microphone 
Remote Control Socket 
Antenna 
Power input 
Extension LS (Optional) 
Antenna Select (Optional) 

RF input/output impedance: 50~ nominal. The transceiver will 
operate with a load impedance 
producing a VSWR of less than 2:1. 

Input voltage: 

Power Consumption: 

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

Receive, 
Transmit, 

300mA no signal 
A3J average 5A or 3A 
A3J two-tone 11A or 6A 
(nomina 1) 



Specifications 

1.2.1 (cont.) 

1. 2.2 

Environmental: 

Cooling: 

Size and Height: 

Receiver 

Type: 

IF: 

Sensitivity: 

Maximum input: 

Selectivity: 

Ambient Temperature oc I -10 to +30 i +30 to +60 

Re 1 at i ve Humidity % ! above 95 ' from 95 at 
30°C to max. 
50 at 60°C 

Atmospheric Pressure 645 millibars (3600 m 
above sea level) with 
maximum temperature 
derated by 1°C for 
every 330 m above sea 
1 eve 1. 

l 

Convection 

Transceiver Control He a a 

Width 270 mm 160 mm 
Height 95 mm 55 mm 
Depth 325 mm 150 mm 
Weight 4. 5 kg 

All transistor, single conversion 
superheterodyne. 

1650 kHz 

An aerial emf of less than 0.5~V from 
a 50f2 source will produce a signal 
plus noise/noise ratio of lOdB (A3J). 

lOV rms. 

A3J, better than 70dB (60) 
-1, +5kHz 
better than 6dB (8), 
300 ••• 2800 Hz. 

Image Rejection: Better than 60dB (55). 

Spurious Signal Rejection: Better than 65dB (60). 

* Cross Modulation: 

* Intermodulation: 

A signal 75dB (65), above a signal 
producing a lOdB S+N/N ratio 
modulated 30% and removed at least 
20kHz 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 lOdB S+N/N 
ratio, two unwanted signals greater 
than 30 kHz removed from the wanted 
signal must have a level greater than 
65d8 (60) above the wanted signal. 



Specifications 

1. 2. 2 (cont.) 

* Blocking: 

AGC: 

AF Power and Distortion: 

AF Response: 

Clarifier Range 

CAN: 

CAW: ** 

** Export Only 

A signal 85dB (70) above a si9nal 
producing a lOdB 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 3~V and lOOmV. 

2.5 Watts at less than 5% THO. 

+0 
dB 300 ••• 2800 Hz, -3 

Nominal ±0.0007% 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. 

1. 2. 3 Transmitter 

Type: 

Power Output: 

AF Response: 

Harmonic Emissions: 

Spurious Emissions: 

Carrier Suppression: 

Unwanted Sideband: 

Intermodulation Products: 

All solid state including power 
stages. 

SSB (A3J): 100 Watts PEP ±ldB. 

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 20kHz, 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 ldB change in output. 

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

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 

(b) Accessories 

Code 

059 

030 
400/1 

402 

403 

600 

Option 

LSB 

USB 

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 60~. 

Noise Limiter. 

Mute facility. 

Accessory 

Technical Service Manual 

Installation 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 

Options and Accessories 

Desk microphone with PTT. 

Extended Local Control head, Desk 
r1ounting 

Vehicle mounting kit. 

306/1 to 5 Helical whip antennas 1.83 metres i~ 

length, suffix number indicates 
number of frequency taps provided. 

304 

301 

401 

501X 

603 

704 

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. 

(c) Standard Accessories 

(i) Supplied with each transceiver, 

Hand microphone with PTT switch, 
12V or 24V de power cable, 
Installation manual. 

609 Extended Local Control head, Vehicle mounting 



Definitions 

1.4 Definitions 

The following abbreviations may be encountered in this handbook. 

ac 
AF 
AGC 
ALC 
AM 
c 
CH 
CRO 
cw 
D 
de 
DSB 
emf 
F 
FL 
IC 
IF 
L 
LP 
LPF 
LS 
LSB 
PA 
+ve 
-ve 

Alternating current 
Audio frequency 
Automatic gain control 
Automatic level control 
Amplitude modulation 
Capacitor 
Channel 
Cathode-ray oscilloscope 
Cant i nuous wave 
Diode 
Direct current 
Double sideband 
Electro-motive Force 
Fuse 
Filter 
Integrated circuit 
Intermediate frequency 
Inductor 
Lamp 
Low pass fi 1 ter 
Loudspeaker 
Lower sideband 
Power amp 1 ifi er 
positive 
negative 

PCB 
PEP 
PL 
PTT 
R 
RF 
rms 
RV 
Rx 
SCF 
SK 
S+N/N 
SSB 
sw 
T 
THO 
TP 
TS 
Tx 
USB 
v 
VSWR 

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 
Trans former 
Total harmonic distortion 
Test point 
Tag strip 
Transmit or transmitter 
Upper sideband 
Transistor 
Voltage standing wave ratio 

A3 AM, carrier plus upper and lower sidebands 
A3H Compatible AM, carrier plus one sideband only 
A3J SSB, suppressed carrier 

CLARIFIER 

MODULATOR 

DEMODULATOR 

MIXER 

A device to finely adjust the frequency of the 
received audio. 

A device used to vary the RF carrier at an 
AF rate. 

A device to detect the AF variations of a 
RF carrier. 

A device to mix two RF signals and produce the 
sum and difference frequencies (one of which is 
selected by a tuned circuit). 



RF AMP 

- CONTROL -} VOLTAGES 

-AF AMP 

1 
r~~ Sv 

fosc: 

~NE:ll ~~';"L~~lDR 

I I 

BUfFER 

IF AMP ~fiLTERS& ~ 
SWITCHING I')( , RX: 

'RX. 

\FAMP 
-----, 

<J 

CARRIER 
REiNSERTION 

CARRIER 

TX 

RX.IF 

BALANCED 
MCXJ/DEMOD 

CAR.RIE.R OSC 
--------,OSCILLATOR t---------?-----~ 

IG5o KHz 

RX.AF. 

M, 
COM PRE 

AMI 

MAIN PCE>. 
CCT N° 04- OIISZ 



PUT 
AGE 

15G5 

RX 

DRIVER OUTPUT 
STAGE ST,AGE 

DRIVER 
BIAS 

. 

TX. RX 

BROADCAST 
FILTER 

FILTERS 

r-f.; 
~ 

~ 

TO Cc::JNTROL 
LC:XSIC N\AIN R::.6. 

VOLUME 
CONT 

ANTENNA 

f~r 
- r 
~ 0 

~CON: 3 VOLT 

__, 

DC CONTROL VOLTAGES I 
---i-----7 6'-- ... ~ II I > t= 
L' ~CONTROL _j 

ASSY o4- otaGO 
- ---- - - -L_--------::'>~-------------



Brief Description 

3. BRIEF DESCRIPTION 

3.1 Genera 1 

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. 

3.2 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 1650kHz 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 11 breaking 11 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. TECH~ICAL 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 Switching 

4.2.1 Switching Voltages 

All 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 : 

(a) 

(b) 

(c) 

B : 

(a) 

(b) 

(c) 

(d) 

(e) 

c : 

(a) 

(b) 

(c) 

(d) 

(e) 

A 
B 
c 
D 
E 
F 
G 
H 

Unregulated supply, continuous. 
Regulated supply, continuous. 
Positive on recieve (gnd on Tx). 
Positive on transmit (gnd on Rx). 
Positive only on AM receive. 
Positive only on SSB receive. 
Positive except during AM receive. 
Positive except during AM transmit. 

The unregulated supply is fed to:-

The PA PCB 

The Main PCB for the AF amplifier and Regulator. 

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

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

Channel oscillator and amplifier via 2R66. 

Clarifier via 2R69. 

Channel oscillator selector, via 2R46 and the Channel 
Energise P.i ns. 

2V25 to provide C on receive. 

Balanced modulator-to-filter gates 2D57 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 2V2 on). C 1s fed to:-

1st IF amp via 2R37. 

2nd IF amp and AGC amp. 

RF amp via 2R13. 

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

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



Description - Switching 

cl.2.1 (cont.) 

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

(q) Clarifier steering diode, 2D50. 

(k) Noise Limiter via 2R210 and 2R206. 

D : is produced directly from B when the PTT button is 
operated, Dis Brounded during receive, (2V27 held on by 
C Vla ZR129). lS fed to:-

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

(b) AF amp via 2065 as an inhibit. 

(c) Transmit IF amp via 2R84. 

(d) Transmit RF amp via 2R23. 

(e) Clarifier steering diode 2D47. 

(f) Receive inhibit gate 2D2 and 2D4. 

(g) 2D55 to produce G. 

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

E is derived from B, on the Remote Control PCB via SW2 and 
V8 

It is therefore positive when FL2 is required. 

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

(a) 2D53 to produce G. 

(b) 2D54 AM detector diode (disable). 

G : is received from D, via 2055 during transmit, 
or F, via 2D53 during SSB receive. 

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

H 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. 



Description - Switching 

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 des i red chan n e 1 R F c o i 1 gate s • 

SWl also selects the appropriate PA Filter via diode qates. 

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 037. The Channel 2 AE coil will 
be enab 1 ed vi a the i nterna 1 resistor, L3 and 

(a) 08,05,Rl3,R9 to C on transmit, 
or (b) 09,L8,Rl0, to 0, and 

08,02,Tl and R3 on receive. 

Channe 1 2 RF coil will be enab 1 ed vi a the i nterna 1 resistor, 
Ll2, and 

(a) 022,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 0 (+ve Tx) 
selects the transmit channel crystal and RF coils. 



Description - Receive 

4.3 Receive 

4.3.1 Broadcast ;1lter 

4. 3.2 

4.3.3 

4. 3. 4 

4. 3. 5 

Fitted on the PA Filter PCB is a high pass f1lter designed to 
eliminate interference from broadcast stations below 2 MHz. "The 
antenna is connected to tne rece1ver via the PA f1lter, relay 
contact Aland this filter. 

RF amplifier 

The received signals are fed in via Tl. Diodes 01 and 03 placed 
back to back across T1 secondary to prevent a severe overload 
from damaging V3. The signal is passed via gate 02 to the 
selected RF coil and via C17 to the base of V3. The signal is 
amplified by the forward gain controlled RF amplifier V3 and fed 
via 019 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 032-35 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 
1650kHz, 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 de 
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 0204, 0205 and T201, T202. 
In the absence of noise pulses 0204 and 0205 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 0204 and 0205 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 
1650kHz IF. The parallel tuned circuit at the input of V203 
(L202 and C210) is also tuned to 1650kHz 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 1 ow "Q" thus avoiding the need for adjustment. 

The output of V203 is fed via C207 to the base of V202. 
resultant signal is clamped to ground by 0203 such that 
positive going peaks of the signal and noise pulses are 
by V202. 

The 
only the 
amplified 



Description - Receive 

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 0202. 

(a) The positive going noise pulse at the base of V202 
produces negative going pulses across R205 which results 
in 0204 and 0205 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 s1deband 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, 3kHz 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) 

054 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. 054 is back­
biased in the SSB mode by the G rail via R99 and R100, (derived 
from the F rail via 053). In the AM Mode the carrier oscillator 
is inhibited. 
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Description - Receive 

SSB demodulator 

IF signals from T6 secondary are fed via R98, C74 and T7 (058 
gate is inhibited) to the balanced modulator/demodulator to be 
mixed with 1650kHz from the carrier oscillator. The demodulated 
AF signal from the diode ring is fed via C76 and Cl03 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 Vl9, 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 
RllO 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 voltaqe 
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 lOOdB 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 Sees. Wanted signals normally have 
time to charge C72 via R103 and when the signal ceases, C72 
discharges via R103 and Rl05 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. 

4. 3.11 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 9 IC 3b, and the D.C. 1 eve 1 s compared by 9IC 3c. 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 de 
volume control on the Remote Control PCB. The de 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 
Vl2 and the second stage is R29 to Vll. 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 limits 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 
loudspeaker is only connected when the microphone plug is 
inserted into SKll and is fed from the secondary of T8. During 
transmit, the D rail fed via D65 and Rl40 causes V33 to conduct 
and inhibit the AF input to IC2. 
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4.4 Transmit 

4.4.1 

4.4.2 

The microphone input is fed to the nai n PCB at SK6/l and 2. The 
common mode choke, T9, and capacitor C85, provide further rejection 
of R.F. before being fed to the 748 operational amplifier, via C86. 
The gain of ICl is defined by the ratio of Rl33 to Rl32 and high 
frequency roll-off is provided by C88 and Cl45. The de output voltage 
is set at +5.5V through Rl31 to the non-inverting input of ICl . 
When the output voltage rises to 7.5V due to audio peaks, V28 turns 
on anrl charges C90. 

The FET, V29, is connected as a voltage controlled resistor and 
is part of a variable attenuator formed by Rl69 and R131. With 
no audio present, the gate is held at -S.SV 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 limited to 
4V pp. Rl36 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 RlSl 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 RlOO back bias 054 to provide isolation between 
the input and output of the balanced modulator. 

Carrier Oscillator 

The frequency of the 1650kHz crystal oscillator V22 is adjusted 
by C79a, b and c in the capacitor feedback divider network (with 
C77 at l/3rd capacity). Fine frequency trimming is then made by 
C77 alone. V22 is biased by Rll9, V38 and Rl20, 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. C82 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 Rl25). 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 E 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 Fll being in the RF path. Thus, with theE 
rail low, Fll is on, FL2 is off. Taking theE 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 Vl6 and hence V15. Vl5 
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 Vll 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 C134b, c and d, 
with C134a at 1/3rd capacity. Fine frequency trim is then made 
by Cl34a 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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-t.·~.6 (cont.) 

4.4.7 

The gain of Vll is controlled by reverse AGC. However, if Vll is 
not oscillating (e.g. immediately after switch-on), there will be 
no s1gnal rlerived AGC vo1tage and hence Vll would be bottomed by 
the bias voltage developed across R61. Under this condition it 
would have no gain and oscillations could never start. R54 and 
042 ensure that bottoming cannot occur by preventing the base 
voltage from exceeding the collector voltage. C44 is necessary 
for circuit stability. 

The RF voltage at the collector of Vl2 is also coupled via C49 to 
the base of Vl4 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 043 and 044. 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. 

Clarifier 

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

The clarifier de supply is from the B rail via a zener stabilised 
circuit R69 and V37. Steering diodes 047-050 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 f i t ted. 

(a) No clarifier The Varicap diodes 043 and 044 are 
omitted and a fixed capacitor C45 (82pF) is fitted. 

(b) Narrow range clarifier, Rx only In the receive mode, 
R75, R74, 1RV2 and R72 form a variable voltage divider. 
R74 swamps 1RV2 thus minimising variations in the limit 
voltage due to the tolerance of 1RV2. The variable 
voltage from 1RV2 wiper, varies the capacitance of 044 in 
parallel with C45. The 0 rail at ground, reverse biases 
048 and grounds the voltage from the fixed divider R67 and 
R68 vi a 04 7. 

In the transmit mode, 048 is forward biased and supplies a 
fixed voltage to the Varicap diode while the C rail at 
ground isolates the voltage from 1RV2. 

(c) Narrow range clarifier, Tx and Rx Only one diode R49 
is fitted and the variable voltage from 1RV2 is fed to 
Varicap diode 044, (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 1RV2. In 
addition C45 is replaced by a Varicap diode 043. A wider 
frequency range is thus effected. R73 is fitted to assist 
linearity. 

(e) Wide range clarifier, Tx and Rx : Operation is similar 
to that described in (d), with components as in (c), i.e. 
only 049 is fitted to obtain clarifier operation on 
transmit and receive. 

Balanced mixer 

The channel oscillator output is fed to the centre tap of T4 
which is connected across diode ring 032-035. 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 021-31, 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 de supply is derived from the 0 rail via R23, this fed via 
R24 also opens the input gate 018 (circuit completed via R25 and 
L10). The signal from the RF tuned circuit (L11-16, 23-26) is 
coupled via 018 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 05 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 de coupled feedback pair V2 and V1. R1 
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 0 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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4.5 PA and Filter 

4.5.1 PTT Control 

4.5.2 

4.5.3 

4.5.4 

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 VlO 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 ICl 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, C? 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 Vl2 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. 

Output Stage and Bias Regulator 

V7 and V8 form a transformer coupled push-pull amplifier biased 
to operate in class AB. The de 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 T?. 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, Rl6 and Rl7. 

The bias regulator is a conventional series regulator, using the 
base-emitter junction of Vl4 as the reference. This is compared 
against a sample of the output voltage at the emitter of Vl3 to 
generate the appropriate control signal. If more current is 
demanded of Vl3, its emitter voltage and hence the base voltage 
of Vl4 will tend to fall. Thus V14 will bleed less base current 
from Vl3, enabling it to provide the extra current demanded. Vl4 
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.) 

4.5.5 

4.5.6 

The de 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. 

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 lamp 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 illuminating 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 low power levels, a resistor of 180Q CR25 must be fitted 
between the "BYPASS" pins on the PA ASSY. 

PA Filters 

A ladder type low pass filter is used. All sections are used for 
the lowest 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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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 

( i i i ) 

A voltage proportional to the forward power output 
is developed across T10 and the appropriate 
secondary of T9 and is rectified by D4. 

Reflected Power Detector 
A voltage proportional 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 (50~) 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. 

b) 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 IC2b 
via R39, R35 and R37. 

The ALC detector "peak" voltage is divided by R38 and R41 
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 05 to emitter follower V2 
which in turn controls the gain of IC1. Diode 05 
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 

F req. 

MHz 

2 
4 
6 
8 
10 
12 
14 
16 

Table 4.2 Typical PA Voltages 
(Blue dot MRF 421) 

V7/8 V5/6 

Coll Vpp Coll Vpp Base Vpp 

20 5 0.4 
23 5 0.5 
24 5 0.5 
22 6 0.6 
22 8 0.7 
24 8.5 0.8 
26 10.5 0.8 
26 14 0.9 

V3/4 Battery 
Co 11 Vpp Curr. Amps 

3 11.4 
3.5 10.0 
4.2 9.7 
5 10.9 
5.5 9.9 
6 9.5 
6.5 9.5 
8 10.8 
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5. MAl NTE NANCE 

5.1 Fault Finding 

5.2 

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

The parameters listed below should always be checked first. 

(a) Regulator Voltage 11. 5V 
(b) C Rai 1 - receive 11.5V 

- transmit OV 
(c) 0 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 
SKl. Supply voltage is applied to the PA at all times when the 
transceiver is switched on. Due care should be exercised when 
connecting probes. 

5.3 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. 

5.4 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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5.5 ~eplacement 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 reassembling 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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S.~ ~epldcement of P~ Output and Driver Transistors 

5.6.1 

Tne output and 'jrlVer transistors are tittPd in matched pairs,., 
optimise amplif1er performance and should only be repiaced in matched 
;a 1 rs. 

Tne gain yrouping of the Motorola transistor type MRF421 and MRF422 
are identified by a coloured dot. Only transistors of the same dot 
colour should be fitted. 

68A x 3/8" cheese head screws are used to secure bo:h 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 C20. 

The leads of both driver and PA transistors are folded up at t~e ends 
to facilitate removal with pliers. 

Driver Transistors 

(a) Remove the flange fixing screws. 

(b) Using a de-soldering too~ or "solder-wick" remove the ':'•)lk 
of the solder from each lead. Gently pull the leads away 
from the PCB wh1le neating each joint. Remove the 
transistor. 
Clear away any excess solder from the emitter, base and 
collector pads. Thoroughly clean the transistor matina 
surface on the mounting block with a cloth or tissue. 

(c) Form the leads of the replacement transistors using the 
discarded transistor as a guide. 

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

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

(f) Carefully solder the transistor leads, th1s should be 
carried out quickly using a very hot tipped solderina 
iron. 

(g) Readjust bias current- refer para 7.8. 
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Maintenance 

Output Transistors 

(a) Unsolder the base ends of Rl6 and Rl7, bend them clear and 
remove the flange f1xing screws. Bend C20 clear also. 

(b) 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 Cl8 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 
undertaken. 

(g) Reconnect Rl6 and Rl7 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 F req) 

06-17,20-31,36-41,73-92 Diode 23-10001 5 
R47-52,170-173 Resistor 470~ 5% 1/3W 1 
C37-42,122-125 Capacitor 47nF 50V Ceramic 1 
L2-7 ,11-16,19-26 RF Coil 44-70031/ 44-70074 

(ref table 6.2) 2 
C8-13,24-29,Cl26-133 Tuning Capacitor (ref table 6.2) 2 
X2-11 Crysta 1 (ref para. 6.5) 1 
C134-143 b ,c ,d Compensation Capacitors 

(ref para 6.6) 1-3 
Cl34a-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 Lenqtn 

(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 " II II 560 
2.3 - 2.6 II II II 470 

2.6 - 2.75 II II II 390 
2.75 - 3.05 II II II 330 
3.05 - 3.35 " II II 270 

3.35 3.75 " " Short 220 -
3.75 4.1 II II II 180 -
4.1 4.5 II II II 150 -
4.5 4.85 II II II 120 -
4.85 - 5.4 II Short II 

100 
5.4 - 5.8 II II II 82 

5.8 6.45 II II II 68 -
6.45 - 7.1 II II II 56 
7.1 - 7.7 II II II 47 

7. 7 8.5 II II II 39 -
8.5 - 9.5 II II " 33 
9.5 - 10.0 II II II 27 

10.0 10.5 II " II 22 -
10.5 - 11.0 II II II 18 
11.0 - 12.0 44-70074 II II 120 

12.0 13.0 II II II 100 -
13.0 14.4 II II II 82 -
14.4 - 15.6 II II II 68 

15.6 - 16.0 II II II 56 



Channel Addition 

6.4 Channel Oscillator 

For each channe 1 fit: 

a) Switching diode 
b) Capacitor 47n 
c) Resistor 470Q 
d) Trimmer capacitor, 2.2-5 pF 
e) Channel Crystal as per para 6.5 
f) Compensation Capacitors as per para 6.6 

6.5 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:-

(i) 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. 

(ii) 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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6.6 Compensating Capacitors 

Fit compensating capacitors select~d as ie:,crihed ')elow. 

(a) Channel crystals below 8 MHz 

All crystals supplied should be within ~40 riz over the 
appropriate temperature range. Fit :wo 18pF PlOO capacitors 
(e.g. Philips type 632). A 2.7pF (PlOO or NPO) capacitor may be 
added on test in order to have the trimmer at approximately one­
third capacity. 

Channel crystals above 8 MHz 

All crystals stamped CC, are adjusted as oer para (a). 

A1l 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, 

!J ••• 26°C 
26 ••• 60°C 

CB ref 20°C 

-10 ••• 20°C 
20 ••• sooc 

where F is the frequency in MHz. 

Limits 

+ (lOF - 40) Hz to -40 Hz 
+ 40 Hz to -(lOF -40) Hz 

( 1) If the band- run indicates that the c rysta 1 is within ± 40 Hz 
over the temperature range fit the zero ppm correction 
capacitors shown in the table below. 

(ii) 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 ~~pm} Fixed capacitor & type Additional c type 

0 18pF + 18pF PlOO PlOO 
+ 2.7 12pF N750 NPO 
+ 5.1 27pF N750 NPO 
+ -: 39pF N750 
-t- 8. 2 22pF Nl500 N150 
+10.4 22pF N1500 N750 
+ 13.2 39pF NlSOO 
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6.6 (cont.) 

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 

~ 

from the table fit the +10.4ppm 

(iii) When all channel oscillators have been fitted, re-check the 
frequencies, the later channels fitted may have disturbed the 
earlier fitted channel frequencies. 

6.7 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, link the channel pin to the appropriate filter 
range pin with 25 S.W.G. tinned copper wire. 

6.8 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 (Pll & 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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6.9 T~st Equipment Required 

I'\ 
\··' 

(c) 

(d) 

(f) 

( q) 

A calibrated CRO with lOX probe q1v1ng lOMn and less than 12pF 
input impedance. Y amplifier frequency response of at least tne 
highest channel frequency. 

RF dummy load, so,,, lOOW rms minimum. 

RF siqnal generator covering the range 1-16 MHz and capable of 
providing calibrated signals down to 0.5\.IV emf from a 50~1 source. 

Frequency counter capable of resolving to ±1 Hz frequencies up to 
16 MH z. 

Regulated Power Supply which can be set to 13.6V ±0.2V or 27.2V 
±0.4V (for l2V and 24V transceivers respectively) and capable of 
supplying 20A and lOA peak current respectively. 

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

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

6.10 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 damaqed 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 : 

lnadvertant operation of the PTT switch when connected to a 
signal generator will seriously damaqe 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 
approximatl ey 1M~2 (R85). 
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6.11 Adjustments - Transmitter 

(a) Disconnect SK1 from the MAIN PCB. Connect a 50~ resistor across 
Pll/1 and PL1/2. 

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

(c) Switch the transceiver on and operate the PTT switch. 

(d) 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. 

(e) Transfer the CRO probe to monitor the RF level across the 50Q 
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. 

(f) 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 5~ resistor may be removed for the following test to provide 
a higher output to drive the counter. 

(g) 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. 

(h) 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 PL?/5 or 
PL14/1 (i.e. 8 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.) 

(i) Switch the supply to the transceiver off. Select the SSB mode 
and connect the 5~ 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. 

(j) 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. 

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

100W PEP (200Vpp across 5QQ) ±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 CR.O'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. 

(1) 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. 

6.12 Adjustments - Receiver 

All 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 2~V 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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7. 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. 

7.1 Test Equipment Required 

(a) A calibrated CRO with lOX probe g1v1ng lOMn and less than 12pF 
input impedance. Y amplifier frequency response of at least the 
highest channel frequency. 

(b) RF dummy load, SOn, lOOW rms minimum. 

(c) RF signal generator covering the range 1-16 MHz and capable of 
providing calibrated signals down to o.s~v emf from a son 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 or lOA peak current respectively. 

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

(g) Multimeter or meters for measuring voltages (20kn/V or better) 
and current, lOOmA and lA ranges. 

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

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

(j) Decade resistance box for ease of determining select-on-test 
(SOT) resistors (a resistance box constructed using the El2 
values of resistors is very useful). 
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7.2 >rel iminary 

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 SKl 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. 

7.3 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 
liCl (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 
±O.lV. 

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. 

7.4 Carrier Oscillator 

In the receive SSB mode, connect the Frequency Counter to 2TP9 via a 
lOK 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, PlOO, NPO, or N150 are suitable. 
Where 18pF + 3.9pF is not sufficient, change 2C79a to 22pF PlOO. 

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 lOK ohm. To reduce the oscillator amplitude, increase 
2R121 to 15K ohm. 
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7.5 Channel Oscillators 

Connect the Frequency Counter to 2TP1 (2TP3 is ground). Adjust the 
crystal frequency to that stamped on the crystal can (i.e. 1650kHz 
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 
1RS 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) 

(b) 

NOTE 

No clarifier. Adjust the appropriate crystal oscillator trimmers 
in the transmit and receive modes. 

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

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

7.6 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). 

7.7 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 PA Bias 

t.nsure SKl is disconnected from the MAIN PCB. 

(a) PA Bias 
Remove the PA FUSE link and insert a de 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 

7.9 ALC 

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. 

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 
lowest 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. 

7.10 Receiver Performance Checks 

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

Connect an AC voltmeter across the audio output. Set the signal 
generator to 1~V 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 lOdB. 

(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 3~V emf. 
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7.10 (cont.) 

(c) Audio Output 

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

(d) Selectivity (USB operation) 

Centralise the Clarifier control, switch to SSB, set the signal 
generator output to 1~V 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. 

(e) Image rejection 

With the signal generator set to produce 1 kHz audio output and 
1~V emf output, note the audio output reference level. Re-adjust 
the signal generator frequency to the image frequency 
(i.e. SCF +3301kHz). Increase signal generator output until 
the reference level is again obtained. Increase should need to 
be greater than 45dB. 

(f) Clarifier operation 

Check in accordance with para 7.5. 

(g) Noise Limiter operation {when fitted) 

Connect a BNC T-piece into the 50n 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 wav~ 
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 1~V 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. 

(b) Clarifier {if fitted) 

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

~r:) 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 ldB. 

(d) Power output and lntermodulation distortion 

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

7.12 Mute adjustment (when fitted} 

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

~-

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

(c) Switch the receiver on and select SSB. Terminate the antenna 
socket with sru. 

(d) 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. 

(e) 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 OdB 
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 
0 

0 



Pre-Set Adjustments 

7.13 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 440Hz 
±2 Hz. 

Connect the CRO to pin 6 of 6IC1 and 6IC2 alternately with the 
Emergency Call button operated. Fit either 6Rlb 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. 



8. PARTS LISTS 

8.1 General Information 

The parts lists contain the following information:-

8.1.1 

8.1. 2 

(a) Circuit Reference Number. The component location (chassis or PCB 
function) must be stated when ordering, see ordering information 
be 1 OW. 

(b) Description. Gives the value and type of component. 

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

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

2. All 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, lOOk, 5%, l/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 Final Assy. 08-01991 

8.2.2 Main PCB. 08-01644-001 

8.2.3 PA PCB. 08-01914 

8.2.4 Remote Control PCB 08-01946 

8.2.5 Mute PCB. 08-01361 

8.2.6 Emergency Ca 11 PCB. 08-00889 



8 . 2 . l I 1 · iJ '' ',c. e 1. ~.. c ;· "/ '/ ;_:· 0/ T I:: 

r~ L. r 

I.~ I? 

CJ 
(""/I 
·'' 
c: r~ 
c·/ 
cu 
f"P ·' / 

ClO 

J) ~:~ 

D3 

J)J<;CF~TPTION 

Relay 12V CR160 2C/O 

4'/n £13V 
4'7n 63V 
lOOn 10% ;.:'SOV 
lOOn 10/. ;_::··~()IJ 

lOOn 63V 
100n r.3V 
lOOn 63V 

Diode ~;.i. 

D.i ode :H 

F 1 r IJ se !3"1 D 1. ' r·i Ar·'IP 

CE Cnp 
CE Cap 
PE Cnp 
PL Cop 
CE Cop 
CE Cap 
CE Cap 

P l.. i. 0 I ) 1 u g 4 P •l .1. e P o n t! l () r· C lll.l "; ~:; .i. s M t g 
SI<~.O bockt.•t UHF f';Jnf!l Mount 

Cover' rop 
Bo "t I Ot-1 [d(_~l'!. 
Mlc:r-ophonL~ 

(;oiJ 1 t! Bu·t ·t e r' ~· 

Core Toroid 6MM Gr·~-~y F'7 
~>oc.l<.;:.t llous.i.llc.:J 41~uy 

Soc.kPt W.i.th Retainer 
Pluq C1.1blt2 t1ount UHF 
Adoptor· r~~:>d1.1c.inq UI·IF 
Conn..=.•ctor· Cr·.i.r'lp l...oo•;c 

3 •:.) ~~ o y P . M T 

ASSEMBLY 08· 01~91 

t1AN, NAME 

OI'H' on 

Stlt'IWhiJ 

Btl tll\·!h u 
Phil.ip~:; 

Ph.i.llps 
Elni.l 
Elna 
Elna 

A u s ·t f' ll 1 u X 

Polnton 
ACMI'! 

Neosld 
Molex 
Palnton 
AcMe 
AcMe 
Molex 

PCB ··· 

MAN. PARTNO 

I ... Y~~F 

Tl... 
TL 
2222-342-45104 
2222-342 45104 
TL 
TL 
TL 

iN4004 
iN4004 

3Ab 

P4/MFS 310032 
C32-20 

'772'7· ·T 

4326/R/2/F'l/EC 
M269S··4 
74/10/3S56/i0 
C32-23 MN P1...259 
C32-24 MN UG17S/u 
M27S9 Tl 

All i .. OMi•<!ltCil"i.'., pr·cf.i.•:•.:d 

P r''ll~ T tJCl 

f..4·· i1.3()?····:t.:.:_IO 

46····4-'l'l () {) ···::.~ j_ {) 

/!6···-'l4700···210 
46···-~:)1 0 () 0 ···~:)0 () 
16. ~:; 1. {) 0 () . [_; 0 0 
46---~:)1000 --;~j_(} 

I! t.. ~) i 0 () () ·-· 2 i 0 
46 ·-S 1. 0 0 0 -·· 2 :l 0 

j_N4004 
j_N4004 

(.,?,·· 0 0 0 0 0 ·· E; 0 

60···00040···030 
l., 0 · 1 i 363····2;?B 

OS···O i <?04 
(IS- 01 <)105 
08··000(.>6 
(.If:· 0 0987 
39··· 0406;.?.-·· j_ 07 
60····00044···100 
60 ·-· () 0 :554·-· 0 3:i. 
60·· 11. i.63· 223 
6 0-·· i 106:3 ---~~:.:.~4 
60··9()j_()1.··001. 

r~ Lt1AI~ I(~_; 



8.2.2 PCB Mr1in 1.6MHz 

REF DE~.>CR I P T I UN 

C5? 
C53 
C~>4 

Cf.-r·· .. ) .) 

C~)6 

C'":!7 
V~B 
C62 
C63 
C64 
(:65 
C66 
C6'/ 
C'/0 
C'/1. 
c·;~:~ 

C'/3 
C'74 
C'/5 
C'/6 
C'/7 
C'/8 
C80 
CEli 
C03 
CB4 
CB~":; 

C86 
Cf.l7 
CB8 
C<"iO 
C<Jt 
C:9;:' 
C93 
L94 
C<,'f;; 
(;<)(., 

C?'/ 
c:?n 

in iO% 
1u 20% 
in 10% 
in iO% 
47n 
470n 10% 
3,3n 1.0% 
47n 
tn tO% 
47n 
1Sn 1.0% 
47n 
4'/n 
47n 
1u ?0% 
lOu 20% 
3,3n 10% 
3,3n 1.0% 
1Sn 10% 
4,'/u 20% 
1,4-S,Sp 250U 
470p 5% 
tn 10% 
lOp 2% 
47n 
47n 
in 
47n 
4,7u 
tOp 
10u 
111 
470p 
tSn 
tu 
'J '") (. i..ll 

lOOn 

iO% 
10% 
;:~ 0% 

;?r. 
~~0% 
20% 
10% 
10% 
?0% 
;:.>of. 

i.~in 10% 
tOOOu 

100V 
3SV 
100V 
iOOV 
63V 
2SOV 
100V 
63V 
100V 
63V 
100V 
63V 
6JV 
63V 
3SV 
3SV 
lOOV 
1.00V 
iOOV 
3SV 

Foil TriM 
2SOV 
lOOV 
100V N150 
63V 
63V 
100V 
100V 
3SV 
tOOV NiSO 
3SV 
3SV 
iOOV 
i.OOV 
3SV 
16V 
63V 
lOOV 
16V 

CE Cap 
TA Cap 
CE Cap 
CE Cop 
CE Cap 
PE Ct.lp 
CE C11p 
CE Cap 
CE Cr1p 
CE Cop 
PE Cnp 
CE Cap 
CE Ct:!p 
CE Cnp 
TA Cap 
TA Cnp 
CE Ctlp 
CE Cr.1p 
PE Cap 
TA Cap 

Cnpacito 
PS Cr.1p 
CE Cap 
CE Cop 
CE Cap 
CE Cap 
CE Cap 
PE Cr.1p 
TA Ctlp 
CE Ct.tp 
TA Cap 
TA Cap 
CE Cap 
PE Cap 
TA Cop 
TA Cop 
CF Ctlp 
PE C1.1p 
r:: 1 Cr01 p 

ASSbMBLY 08- 01644-001 PCB 07-·00557 

MAN. NAME 

Philips 
ITT 
Philips 
Philips 
SnMwha 
Elna 
Philips 
SaMwha 
Philips 
SaMwha 
Elna 
SaMwha 
SaMwha 
SaMwha 
ITT 
I ·r·r 
Philips 
Philips 
Elnn 
ITT 
Philips 
Philips 
Philips 
Philips 
SnMwha 
SaMwha 
Philips 
Elna 
ITT 
Philips 
ITT 
ITT 
Philips 
Elna 
Ir·r 
ITT 
Elna 
Elna 
Elna 

MAN. PARTND 

2222-630-03102 
TAG 
2222-630-03i02 
2222-630-03102 
TL 
NL 
2222-630-03332 
TL 
2222-630-03102 
TL 
NL 
TL 
TL 
TL 
TAG 
TAG 
2222-630-03332 
2222-630-03332 
NL 
TAG 
2222-808-11558 
2222-426-24701 
2222-630-03102 
2222-632-34109 
TL 
TL 
2222-630-03i02 
NL 
TAG 
22?2-·632····34 :1. () 9 
TAG 
TAG 
22~~2····63 0 .. 0 ~-54 7:1. 
Nl ... 
TAG 
TAG 
Tl... 
Nl... 
rn~ 

All coMponents pr-ef.ixed 2 

PARTND 

46-··31000····200 
47--()100~3-510 

46····31000····200 
46-·31 0 0 0-·20 0 
..,6-·4470 0--210 
46·-·54 '7 0 0 ···S 1 i. 
4 6 -·· 3 ~3 ;3 0 0 . 2 0 0 
4 6-4 4 7 0 0 ... 2i 0 
46···:31000···200 
46-4470 0-·21 0 
.., 6··41 50 0 ··-S 1 0 
4 6-· 44 7 0 0 .... 21 0 
-'! 6 -- 4 4 7 0 0 .... 21 0 
46-4470 0 ··21 0 
A.7-·01003····Si0 
47-·11003····5i0 
46···33;30 0-·20 () 
46-33300····200 
-'! 6 .... 4 1 5 (} 0 ·-· 5 1 0 
47···· 04'7 03····5 10 
49·<50 101 
46-··24'7 () 0 .... 3(~ 0 
46···31000····200 
46····11000-··012 
46··4470 0·-21 0 
46-4470 0 ···21 0 
46-··31 o o o-.. 20 o 
46·-4470 0-··5i 0 
.1'!7···04703-510 
46-·11 0 0 0····0 12 
1!7····i1003···510 
47··-01oo;·5-··S10 
46····~:!.4 7 0 0. ·2 0 0 
46····41500···51.0 
I!'/· .. Oi003-S10 
4'7-12201··610 
1!6· S1 0 0 0·-21. 0 
46-41 so 0 ·-51. 0 
llfl·· 31.001.····6r:·it 

r~EMARKS 



8.2.2 PCB Main i6M~·I1 

RLT 

Ci 
C2 
C3 
C4 
(~~ ~J 

C6 
C14 
CiS 
Ci6 
Ci7 
Ci8 
Ci9 
C20 
C21 
(~2i? 

C23 
C30 
C31 
C32 
C33 
C34 
C3S 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C4S 
C46 
C47 
C48 
C49 
cso 
CSi 

270p 
330p 
47n 
47n 
47r) 
3 1 3n 
47p 
~3 1 3n 
47n 
3,3n 
3,3n 
47n 
47n 
47n 
3,3n 
47n 
3 1 3n 
47n 
220u 
in 
4'7n 
39p 
47n 
4'7n 
4'7n 
47n 
47n 
47n 
47n 
4'70p 
iu 
02p 
3,3n 
in 
in 
3,3n 
3 1 3n 
47n 

2:>.: 
2% 

10% 
2% 

10% 

10% 
10% 

10% 

10% 

10% 

~~% 

~3:>.: 
?0/. 

2:¥. 
1.()/. 

10% 
1.0% 
1.0% 
1.0% 

DEGCRIPTION 

100V N7SO 
100V N750 
63V 
63V 
63V 
iOOV 
iOOV NiSO 
100V 
63V 
iOOV 
tOOV 
63V 
63V 
63V 
100V 
63V 
100V 
63V 

16V 
iOOV 
6:3V 
100V N150 
63V 
63V 
6~W 
63V 
6~5V 

63V 
tdV 
2SOV 
3SV 
lOOV NPO 
iOOV 
:tOOV 
1. 0 0 \..1 

100V 
1.00V 
b3V 

CE Cap 
CE Cap 
CE Ct.lp 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cnp 
CE Cap 
CE Cap 
CE Cnp 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
EL Cnp 
CE Cop 
CE Cap 
CE Cap 
CE Cop 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
PS Cap 
TA Cap 
CE Cap 
CE Cnp 
CE Cap 
CE Cnp 
CE Cop 
CE Cap 
CE Cop 

ASSEMBLY 08-01644-001 PCB 07-00557 

MAN. NAME 

Philips 
Philips 
SaMwha 
SOMWhll 
SllMWhll 
Philips 
Philips 
Philips 
SllMWhll 
Philips 
Philips 
SnMwha 
SaMwha 
SaMwho 
Philips 
SaMwha 
Philips 
SaMwha 
Elna 
Philips 
SaMwha 
Philips 
SaMwha 
SaMwha 
SaMwha 
SaMwha 
SaMwha 
SaMwha 
SaMwha 
Philips 
ITT 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
SaMwha 

MAN. PARTNO 

2222-632-58271 
2222-632-58331 
TL 
TL 
TL 
2222-630--03332 
2222-632-34479 
2222-630-03332 
TL 
2222-630-03332 
2222-630- 03332 
TL 
TL 
TL 
2222-630-03332 
TL 
2222-630-03332 
TL 
Type RB 
2222-630-03102 
TL 
2222-632-34399 
TL 
TL 
TL 
Tl 
TL 
TL 
TL 
2222--4:.~6-··247 01 
TAG 
2222--6~5:.:.~ ····1 o o;~? 
2222·· .. 63 0 ... 0 ~5:332 
2 2 2 2 ... 6 3 0 -- 0 31 0 2 
;.:~ :.:.~ ;:~ ;~ ... 6 3 () .. 0 3 1 () ;_:!. 

::.~222· .. ·63 () -· 0 333:.~ 
2222--63 () .... () 33:32 
TL 

A 1 J. coMponent"~' p r ~d' i x tl d 2 

PART NO 

46-.. 22700····01~5 
46-23:~0 0-013 
~ 6--44 7 0 () ·-·21 0 
46·--4470 0····21 0 
~6-·4470 0 ·-21 0 
46·-·333 () 0 -··2 0 0 
46····14700·· .. 012 
46 .... :33300····200 
~6---4470 0-210 
46·-333 0 0 -·2 0 () 
46····3:330 o-.. ~~0 () 
46--44700-21.0 
~6·· .. 44700-210 
46·-447 0 0·-21 0 
46-.. 3330 0 "·20 0 
46 .. ·-447 0 0·-·21. 0 
46·<5330 0· .. ·20 () 
46-·-44 7 0 0 ·-·21 0 
40·-2220 1-·65:1. 
46····31000-.. 200 
~6 .. ·4470 0·-·21 0 
46-13900-012 
46-·-4470 0-210 
46--447 () 0 .... 21 0 
~6-·-4470 0-210 
46--44'7 0 0 -··21 0 
1!6-·-447 0 0 ·-21 0 
46--447 () 0 -··21 0 
~6--4470 0-210 
46-2470 0 -·320 
'17-.. 01003·-510 
46····18200·-·0:1.1. 
4 fr· 3:3 3 0 0 .... 2 0 0 
46··-31000··-200 
46····31000····?00 
46-··33~~() 0-··20 0 
46···333 () 0 -·2 0 0 
46···-4470 0····21 () 

REMARKS 



8.2.2 PCB Mo.i.n 1.6MHz A!:>!:; F M B L Y 0 n ··· 0 '1. 6 4 4 ·· · 0 0 1. P C B 0 '/ ··· 0 0 r:; S 'I 

r~EF 

1)3;:> 

D33 
D34 
n:·,f: 
D36 
D4:? 
l) 4f") 
D47 
DS6 
D~:-;7 

D~.-;n 

n~·:;•) 

D60 
D6i 
D62 
D6S 

FL1 

:ret 
Ic;:_> 

1..? 
I ... U 
l..S' 
1 ... t () 
I. 1. 1 
L.1.7 
L ;;.)'/ 

P1..1. 
Pl.? 
PL4 
PL. ri 
pI .. f> 

DF.~:;c1~ t P T I ON 
............................... ·-· ........................... 

Di.ode S.i. fast low cop 
D I (lei P. 

("'. 
..lJ ft:l~~t ]ow cop 

D i. ode C' . •. )J. fnst low cop 
D.i. ode ("'. 

,:) .1. fr..tst loi.J cop 
D.i.ode !3i fnst 101,..! C:l.lp 

D.iode f:~ .i ft.lS"t low cop 
Di.od~!. C' . -> J. fast low cop 
D i. o d~! p· ,:l .L fn!'; t 1 01"' cnp 
D.i.ode S.i. fnst low cap 
D.i.ode l~ . 

•. l.l. fn!:;t low cup 
D .i. ode Si. fast low cop 
D.i. Odl'.' [\.i. fiJ f,; t low cop 
D.i od~! c· .. > .L fost low cap 
D .i. ode p· 

~) .L fnst low cop 
IH och!. Sl -fnst 1 01,.,1 Cllp 
D.i.ode r.•. .:>.I. ft:J!'~ t low cap 

F.i.lt~~r 

h.i.gh conrl 
h.i.qh cond 
h.i.qh c:ond 
h.l!Jh cond 
hi<Jh c:ond 
h.iqh cond 
Med cond 
Med cond 
Med c:ond 
r-h~d c ond 
M~!d c: on d 
h.i.qh cond 
h.i.gh cond 
h.i.<Jh cond 
hl<Jh cond 
M ~-~ rl c o n d 

MAN. NAME 

Operl]t.ionlll AMp 1 .i. f .i. I" T' 

Audi.o AMpl.if.ier 
IC Notlonol 
IC Ft:1i.rchlld 

Co.i.l RF Dr·nnq1'!. not 
Choke 1.MH ("'' 

,:> .L g Mil 

Choke i 1"'1~1 
(·. 
'o.l (]Mil 

Chok~!. 1.MH f.'. ,:) .1. 9 ('11.1 

Coil I''F Dr·nng~!. Dot 
Choke 11"1: I (''. 

.:>I. q f'I(J 

Ind uc "I or· , 38tJH 

!'luq 4Way Standard W~fer Molex 
Pluq 4Woy Standnrd Wofer Molex 
PlU9 1.0Way Stnndord Wafer Mol ex 
Plug t!l Wo y ~:;tondor·d 1Ah1fer Mo 1 t':~ x 
p lt!(_:J 4Wny St~ndord Wafer 11 () l ~-~ :~ 

MAN. PARTNO 

t~FD 1.602 

I ... M748CN 
TBA8:1.0AS 

~:;c1 0/49 
f:>C:l0/49 
nct0/49 

f:>Ct0/49 

M4030 ·4/j.4, ;;~;_:_>MM 
M4 0 3 0 ··· 4/ t 4, ;?;;>MM 
M 4 0 :3 0 ·· 1. 0 I i 4 , ;:) ;:) M M 
M-1030· j 0/14, ??MM 
M4030 -4/14, ;·_>;.?MM 

All coMponent~:; prefixed 2 

PART NO 

:.:.~:5· j_ () 0 0 j_ 

;.-:~·10001 

;~3 ... i. I)() 0 t 
;:-:-< i () 0 01 
23···10001. 
;:-:~·10001 

23-·1 0 0 () ;:.~ 

;-· !.-. 1 0 () 0 2 
23····1000:.:~ 
?3····1 0 0 02 
23····1 0 () () ;;~ 

:<~·· 10 0 01 
::.~3-10001. 
;<~····10001 

23····1.0001 
?3···10002 

6S-·9U.Oi ·000 

XA-00748-000 
TBA810AS 

~~·· 70 o:31 
43····831 0 O····OS1. 
43· f.l3100··· 05:1. 
43-··B3j. 0 0····051 
~ 4·-70 031 
43-··0~~j. 0 0 ····OS :1. 

1:1!-·702:32 

60····00041-·1.00 
6 () .. 0 (l 0 4 :1. •. 1. () 0 
60···001.01·-·100 
60····00:1. 01.··:! 00 
60···00041. ··tOO 

REMAI~KH 



8.2.2 PCB Mnin 16MHz ASSEMBLY 00-01644-001 PCB 07-00557 All coMponent~:; pr-ef.Lx~d 2 

I~EF DE~->CRIPTION MAN. NAME MAN. PARTNO PART NO REMAI~I<S 
~-- -· ........ --· ··- ........ -- .... . ... --· ........... --· .... - -·· ...... ,. ............ -- -·· .... --- ..... .. . ............ ---- ..... . ... ··- ........ ·-· .... _ ................. -- .... -- ----- -·- ........ -- ··- ................ -·· ·-· ............ ·-·· ........... -- .... ···- .... -· ·-- .... -· ........ -· •·· .... .... ... . .. . ..................... -- ..... 

C9? 3>3n 10% iOOV CE Cnp Philips 2222·-630-03332 46·- 3330 0 ··-20 0 
C101 100n t..~3V CE Cop ElntJ TL ~6···51000·-210 

C102 1000u 16V EL Cop Elno RB 48·-·31 0 0 1····651. 
C103 iu 20% 35V TA Cop ITT TAG 47-01003-510 
C104 in 1.0% 100V CE Cop Philips 2222-630 -· 031 o;? 46-··31 () 0 0-·200 
C107 100p 2/. iOOV NiSO CE Cop Philips 2222--63~~·-341 01 46···21000-·012 
C108 100p 2:Y. iOOV N150 CE Cap Philips 2222··-632-·341 01 46-·21000-012 
C109 47n 63V CE Cop SoMwho TL 46--4470 0-210 
C111 22u 20/. 16V TA Cop ITT TAG 4 7 ·-· 12 ~~ 0 1-61 0 
CU.2 -.) '".) 

r...t...U 20/. 16V TA Cop ITT TAG -'17-12201····610 
C113 3>3n 10/. 100V CE Cop Philips 2222··630 ... 0 3 ~~3;~ 46-33300····200 
C122 47n 63V CE Cop SoMwho TL 46-·-4470 0-210 
C123 4'7n 6~3V CE Cop SoMwho TL 46··-44700···210 
C124 47n 63V CE Cop SoMwho TL 46--4470 0··-21 0 
C125 47n 63V CE Cop SoMwha TL 46·-44700-··210 
C134 18p 2/. 100V P100 CE Cop Philips 2222··-632--04109 46--11800·-010 
C134 1,4-S>Sp 2SOV Foil TriM Capacito Philips 2222····000··-11 ~;so 49····30 i. 0:1. 
C13S 1Bp :~/. iOOV P:I.OO CE Cop Philips 2222·-632···· 0 4189 46-··1:1.800····0:1.0 
C144 1.00n 63V CE Cop Elno TL 46·-·51 0 0 0··-21 0 
Ci4S 3,3p 0>2Sp :lOOV NPD CE Cop Ph.i.llps 2222-··632·- 0 93~?,0 46-· 0 33 0 0 .... () 1 :l 
C146 180p 2% iOOV N750 CE Cop Philips 2222-632-·58:1.81 46-2180 0·-0 13 
Ci4'7 39p 2% UlOV N7t.>O CE Cnp Philips 2 222--6 3 2 ···-583 99 46--13900····013 
C148 tSOp 2% 100V N7SO CE Cap Ph.Lllps 2222····632····58 j_ s 1 46·-·21 so 0 ·- 013 
C149 :lOOp 2i:: :lOOV N7SO CE Cop Philips 2222-··632--581 () 1 4 6 -·· 2 1 0 0 0 ··- 0 13 
C150 1Sp ;~;. i.OOV N150 CE Cop Philips 22;~2·-·632-34159 46--11500-012 
C79u :I.Bp 2/. 100V P100 CE Cap Philips 2222····632-- 0 4189 46-··11800····010 

Di. Diode Si fast low cop Med cond 23··-10002 
D2 Diode Si fast low cap high cond 23-··1 () 0 01 
D3 Diode Si fast low cap Med cond 23··-10002 
D4 D.i.ode B.l 1N4004 1N4004 
DS Diode Si fast low cap high cond 23--10001 
D6 Diode Si fast low cap high cond ~)3···10001 

DB D.i.ode Si fost low cap high cond 23··-1 0 0 01 
DiB D.i.ode Si fast low cap Med cond 2~3···10002 

D19 Diode Si fast low cap Med cond 23-··iOOO;~ 

D20 Diode Si fost low cop Med cond :.<~··-j.0002 

D~~ i Diode Sl fast low cap Med cond 23····:!.000;.?. 



8.2.2 p ~~ [l M o .1. n i6t-\H·.' (",:,•:r: MHI Y Ofl··Ot6'~4 o o t pr;n fl '7 f) 0 r> r:; '/ A 1. J C.Ot1tp0rlt!.fl"t::; i)t•.'.~F.i.Xt!.d 2 
.. . .. . . ... . .... ... . . . . . . . ......... . ........ 

I~I"T J) F c; f' ::~ l P T T f) N 11f.",N. NAMF MAN. PArn NO r>APTNO I~ F: M,~r~ I< b 
. .. ... ... ..... .. ............... ····· ...... ······ ........ ' ........ ····· .... 

RJ<? ;·> ' ::.:>I< flh 1"1 ~) ·.::: !l ) T"~l<.l r·r ~~\'>." :>hi 1. i fl"> cr~ ?'.:·; 'lO··•~?;~o o 0?0 
lx 4 o (, f~ flhf't c;:x. () ) ~·;; ::r. [..,1 c r-· r~ c- ~"· Ph .i J .1 p ,., Cl~;_:, 1·:; !l 0·· ~ (:. D 0 0 ··· 0 2 0 

I~ 4 i 1 > ':l k f) II f1 ···,~.: {) > 3:-~l..J r::F r~ ''·' ,,, Ph i.l.i.p!:> CR~:~•:; 40 ·31.':"){)0····020 
1\ 4t, ':J•:> Dill') c; 'X. 0,33W r'r r· Ph .i J .i. p "> Cl~?r:·; ,.10···1 ;.:>;_?,00····020 {,,.{, ... · . . ... t~~ ~:;. 

I~ 4 'l 170 flh f'l c;% ()) 331,.) r;F R~.! <=; Ph.i.l i.ps CR:.:.~s 40···~:>470 0·-·0(~0 

I~ r, :'; 4'71< Oh1·1 r; 'X 0;331-.1 cr· l:.?1'' !'' Phi J .i P"' Cl\l?~i 1!0···44700····020 
~~ r;;4 tk Oh 11 c;:x. 0 ,T51..J IT R!'!"> Phil. i.ps CR ~:~S 40····31. 000····020 
I~~;~·; Ulk OhM ~)% 0, ?i3W cr r~ f' !'' F'h.i:l.ips Cl~ ;_:•~:·; !)(l 4j()()0···020 

~~ '~)b 'l71< OhM ::;% n):·nw CF :~t.!"> Phi.l.ips CR2S 40· -4470 0····020 
r· r ·~ \ • I/ li)'lk Clhl'l ~~~.. 0 '3Jl·J cr Re~:; Phil.ipe; CR?~·; ll(l 34'700·020 
IFiH tOO nhr1 r.;% n) :.-~3\..1 r: :::- r~ ''.! ,,, Ph i.l.i.ps c1:~::.>s 40 ···?t () 0 () -020 
I~ t·;? 4'70 k Clhl') ~·;% o) 3:.'lw Cf Rt~F· Ph.i.l.i.ps CR?S lj (l· ("\470 0··020 

I~ hi ~--~~~ k flhM ~·:')% r> ,:·n,_., CF R~.!<:; Ph.i.l.ips CR ~~r; 40··-4:.?.20 () 020 

Pf·? 0?0 Dht'~ ~·:') :Yn o, T:~w cr· Re~:, Ph.i:l.i.ps CI~;_JS ·'1 (I ·· · ;:• !~ 2 () () ···· () 2 0 

R63 •:;) 61< Dh11 ~)% 0, T:~W fT f~es Phil ips CR2S 40-<3S60 0-·020 
1~64 j()() Dhl'~ (")/. 0,33W CF Res F' h .i 11 p ~:; CR2S 4(1 ·?1000··020 
r~ 6~:·; 1.1< Oht'l '"=i% 0 ;- :-531,.J CF l~t!~:> Ph i.l.i.ps cr~ ~~·:; 4U·-·31. 0 0 O···O;.?.o 
~~ (,(., ':> ~:> 

I ••. I. OhM ~."\% o ,::nw cr· Pe"' Ph .i :t .i.ps CR;?C; 1"\0· 1?200····020 
1~'76 ?'.70 Oh i'l (:")% f)) 331,,1 rF Rt.! ':> Ph .i.l i.p<:; CR2~:) 4 () .... :·.> ;:~ '7 0 0 .... 0 2 0 

R '/'/ :ll< Cllll"l ~-... ; /. o, ?:?Jw cr Rt'.!s Ph.i:l.ips CR ;?.~:> 1)(1 ?i1000···020 

R7B ?,71< Dht''l ~:;% o, :·n~,o.J CF ~~~'.!<:> Ph i.llps CR;;.>r.; 4 () .... 327 () 0 ... () ~~ 0 

R '7 1? t 0 I< Clht'~ ~·;f. (l ) 33l.J cr r~e!:; Ph.i.l.ips CI~?S I! (l 4 j 0 0 0 -·· 0 ;:. 0 
r~no 4'71< Ohi'l r.; '1. o, :r~w CF \~•'!"; Ph i.l ips CR2S 4 () ··-4 4 7 0 0 ·-· () ~~ () 

I~ 01 4'71< Clhl"'t r·;:;:: (} 1 331~ CF Re!:; F'h.i.l.i.p!'"> cR;?~:·i ·"0· 44700·-020 
l~n;:> 1.001< Dtlt''l ~:;z 0 1 3:":H•J r~r=· Res Phil i.p•;; CR2S 40·-·51000 ··020 
1~ n~r. t,nk Clhl"t ~--~% 0 ';·T,:_·l\W CF" I~~-~.,, Ph.il.i.ps cr~?s A,(l····3jB00···020 

1~04 1.00 Dh,''l ("j% 0 1 T5~J CF R~.!S Phil.i.ps CR2 1) 40····21.000-·0~~0 

F~Wi 1.N Dhl'\ ~·;% o , :·~~·~w CT R ~-~ ~'' Ph.iJips CR :?~~ '10 (:.,j 000···020 
r~ no u;:.>o llhi•l C)'/. o ~:·:nw CF l~e s Ph .i l.i.p•:; CR;.?.r;; 40·-·28200··-020 

lxH<? ;? ) ?k ClhM ~:;/.: ()I 3?\W CF ~~~~!'' Ph .i.l.i.p!=; CR?~:; fl(l 3?200····0;.?,() 
r~ r; () tOO Ohi•l f)% 0,33W r~r:· :~es Ph.i.l.i.p"; cr~ :?{:·; 40····(.~1 0 f) 0····020 
R (i' j i k Clhl'"l ~··; :>:: 0 , 3:.-'.W CF" R '·"- ~"· F'h.i:l.i.ps Cl~? 1·:·; A,() ~q()()0···020 

I<'?;·> :·~r; () llhi'l r;z I)·' 33W CF f~e <:; Phi J.lp•:; CR?r; 40····23?00 ·020 
I~'?~-~ n/?1< Clh 1''1 \""""/ 

.. \ '" 0) 3~"',(...1 cr l~'e !'; I"' h .i. l j p c; CR2~:; ·'1!1· :·~n?oo-·o?o 
1~94 11< f")hf"' r·;z o, ~··nt~ CF Fh!s Phil.i.ps CR2'":) 40····31.001)··020 
F~ C)\"; 1.00 flhl') ~-:·; :X. 0 ) ;·-~:·r,t..,l r: r r~ ~-' ~,, ph .i] i. p <:; cr~?r:; /"!(i ?:1000····0:.~0 

P9b tOO OhM r;; ·.:;: 0 1 33W r:F P~.! •:; Ph i.l.i.ps cr~ :.:.~::; 40····21. 0 0 0····0:.:_>0 

I~<?? 330 (lh 1''1 r·;x 0; :.,3~.1 CF 1;'!'.' ~:. Ph.il.ip~:, Cl~' ;_:>c; .t: (I · ;:' :."l, 3 () () ···· () ;.?, 0 

::~ ') fJ H?O f)hvt ~:~% {) ) ~~ :·.~ ~~ r: r:· r~ "·~ "' Ph .i.l i.p•:; Cl~2::_; 40 ···;:>n;·>o o---o;:~o 



8.2.2 t'Cl< l'luin :l.6MI·I7 

t~rr DF!:;cr~ I P T l ON 

Pl7 Plug 10Way Standord Wafer 
P I . 1 4 P l u q 4 W t".t y S t u n d tH' d W 11 f t:U' 

Ri 
R2 
R7 ,. 
R4 
RS 
R6 
R7 
R8 
R9 
RiO 
Rii 
R12 
R13 
Rt4 
RiS 
R:l.6 
Rj7 
RiB 
R19 
R20 
R?3 
R24 
l,~r \L~ 

R26 
R27 
R28 
1~?9 

Rli 
R32 
R33 
R34 
R3S 
I~~.>;(, 

Rl7 
R3R 

4'7 
ik 
470 
470 
560 
tOO 
1SOk 
39k 
:1.80 
ik 
2,2k 
220 
100 
ik 
390 
1,3k 
1,8k 
iSO 
3,3k 
.. :)':' 
r ... t.... 
':l'J 
l.-1 •.. 

:·x., 3 k 
470 
1.k 
~5~·~ 

;,)~·.~ k 
j I ~:'i k 
;·.~ ~:.> () 

1k 
22k 
iSk 
680 
2,71< 
tOO 
1 0 k 

OhM S% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM S% 
OhM S% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM S% 
OhM S% 
OhM 5% 
OhM S% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM S% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM S% 
OhM 5% 
OhM 5% 
OhM S% 
OhM 5Z 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 
OhM 5% 

0,33W 
0,33W 
0 1 33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0 1 33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0 1 33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0 1 33W 

CF Re ~:; 
CF l'~e s 
CF r~e ~:; 

CF 1:~ ~.~ s 
CF Res 
r:F r~es 
CF Res 
CF f~ ,,~ •:; 
cr· Reb 
CF Re•:; 
CF. l~e t:; 

CF ~? e s 
("'r· R ... .. e ~.; 
r:r r~t=!.s 

cr· R1'~"; 

CF Rt=.•s 
CF R~.~s 

CF l~es 
CF Re~:; 

CF Rt=!.s 
CF Re!:; 
CF Res 
CF Res 
CF Rf!.S 
cr R1=:>!:, 

CF r~t?.S 

CF l~es 
CF f~t=~s 

c:r 1~ e ~,, 
CF r~e~:; 

CT r~e !'; 

cr:· r~ e s 
CF' R f.~"· 
(,!... I') 

.I •• '\ 1_?. ~;; 

cr P1''<::. 

ASSEMBLY 08·-01644-001 PCB 07-005~7 

MAN. NAMf 

Mole)< 
Mol~~ X 

Ph.i.J.i.ps 
Phil.i.ps 
Ph.i l.i.p!-; 
Phi.l.i.ps 
Ph.i.l.ips 
Ph.i.l.ips 
Ph .i.] .i.ps 
Ph.i.l.ips 
Ph .i.l.i.p~:; 
Phi.l.ips 
Ph .i 1 .i. p s 
Ph.i.l.i.ps 
Ph.i.:t.i.ps 
Phil.i.w; 
Ph .i l.i.p.:, 
Phi. U.ps 
Ph.i.l.i.ps 
Phil .ips 
Ph .i. J .i.p !:; 
Philips 
Ph.i.l.i.ps 
Ph .i l.i.pe; 
Ph.i.l.ips 
Phil ips 
Ph.i l.i.ps 
Phi.l.i.ps 
Ph.il.ips 
Ph i.l.i.ps 
Ph .i.l.i r c; 

Ph.i.l.i.ps 
Ph.i.J.i.ps 
Ph .i.l j.ps 
Ph .i. :1 ips 
Phi.l.i.ps 

Ph .i :1 .i. r· "' 

MAN. PARTND 

M4030·10/'t4 1 i.'?MM 
M4030 1/14;?~.)r!M 

CR2S 
CR2S 
CR25 
CR25 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR?S 
CR2S 
CR2S 
CR2S 
CR25 
CR2S 
CR2S 
CR2S 
CR2~ 

CR25 
CR2S 
CR2S 
CR2S 
CR2S 
CR25 
CR2S 
CR2S 
CR2S 
C:R25 
CR2S 
CR25 
CR2S 
CR?S 
CR2S 
CR?S 

All coMpOnl'?nts pr-e.f.iX1'!.d 2 

PAI~TNO 

b0-00101· 100 
60-00041-100 

Jl(l····i 4'700···0(!.0 
40·· .. 3tooo ·o;.?.o 
4(1 ?4700····020 
40···24'700·-020 
40 25600-020 
40-21.000····0~~0 
40 .1'.):1500·· 020 
4 0 ··-4:~? () 0 ·-· 020 
I!O···?iB00·-·020 
40 .. ··31.000--020 
lj (I··· ?>2 2 0 () ·-· 0 2 0 
4 () ·-· ;;.) 2 2 0 () ... 0 2 0 
40· .. ·?:1.000···020 
40·<310()() ·020 
/1 (l . ;:> 3 9 (} () .. () 2 0 
40····33~3oo .. o;~o 
II (I ··· ~·z. :1 8 0 0 ···· 0 2 0 
4 () ... ~~~ 1 50 () ... () 2 0 
1\(l· 33~300·· .. 020 
40 .. ··1:.:!.::.~00 ···020 
4(1· 1.;:>(!.00····020 
40·· .. 3~3:30 0···020 
lj(l· ?4700-020 
40·-·31 0 0 O···O;?.O 
40· t~noo .... o2o 
4 0 .... 4? ~~ () () .... () 2 0 
40···~·z.t~;OO····O'-~O 
4 () -· :.:.~ ?2 0 0 ... 0 2 0 
1\(1····31000 .. ··020 
40--4?~:!.()() ... 020 
1\0····41 ~.}00 .. ·020 
4 o ·· · ;.:) 6 n o o ···· o 2 o 
40··· 3?'700· .. o:?.o 
40 ... ;:.i. o o O· .. o::.>o 
.t:(l 41000·0::.')0 

rHMARK!~ 



8.2.2 I'C[l Moln 16MIIt 

RCF 

~~ t 4 .i. 
P14? 
fH43 
R144 
IH 'lt) 

I~ 1 46 
lH4? 
R i r;;_:l 

I~ 1. ':·:·i 4 
I~ j 66 
I~ th7 
f~ j 60 
IH69 
R~'/0 
R30tl 
1~30b 

T1 
T? 
·r 3 
T4 
1·,-· 

."> 

Tf:. 
T7 
TB 
T9 

t) 1 
~)':) 

{. 

!):3 

~J4 

VS 
vr. 
1,) '7 
~'H 
!)') 

'OF':)CI~ lPTTON 

t 0 0 I' Oh ~'" '.":"i% 
4'7 DIH'o c;r. 
;2, 7 Dhr1 l:i% 
600 Clll1'1 c;r. 
;_>;~ k OhM ~->% 

4,7k OhM S% 
4'/1< flhM r:>% 

10 k OhM c;:r. 
100 OhM S% 
i 1 c; I< OhM f:i% 
;:?. ) '71< 0 h I 'I s% 
U31< ClhM C:i% 
1. 0 I< Oh 11 ~!/. 

iOOk 0111'1 r:;:r. 
1. k Oh 1'1 S/. 
S . 0, T • ~:-i/. 

Tr·ansforM~r' :~:: 
Tron.:;forr•.er' Rr 

0,33W 
o,33W 
0,3lW 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 

Tr' t:m sf or M~~ r I~ 1~· 

TransforMer RF Green Dot 
TransforMer RF Green Oot 
TransforMer RF Green Dot 
TransforMer I~F 

TransforMer ~udJo 
T r an sf or Mer' :~;: 

Tr'tUls.i.stor PNP I''". 
·>I. 

Trons.i.!:;tor' NPN ~::.i 

Tron";i.<:;tor' NPN Wh i. te f:>p () 1: 
T r· 1.1 n s .i. '"· t o r NPN S.i. 
fiiJI"\SlSt07' NPN 
T r· o n s i. "' t o 7' PNP ("'. ,oJ. c/w l'"o"t(] 

r {' 1] 1"\ 5 j_ S t 0 r NPN 
·i r· t:J n "; .i <=; t o r NPN ~-:.i 

T r· q n "i .l s t o r PNP ....... 
.") 1. 

rr Res 
rr Res 
rr Res 
CF Res 
cr Res 
Cf Res 
CF Ras 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
rr Res 
CF Res 
CF Res 

BFi98 

I< .i. t 

(\';~~Fi1BLY 00 01.644····001. PCB 0'7 oor·;r·;'/ 

11,~N. NAME MAN. PM~TNO 

Phi.lip~; CR2S 
J:lhiJ.ip:; CRi'~) 

Phi.l.i.p,; CR2S 
Ph .i J .i P':; cr~2s 

Ph .i.l.i.p ''> CR2ci 
ph .i ] j p "' CR?f:i 
Phi.l.ips CR2r5 
Ph.i:t.i.ps CR?~:; 

Philips CR2S 
Ph.il.i.p!!> CR2~;; 

Phi.lips CRc~S 

ph .i J j ~· ~:; CR?S 
Philips CR~?.f:) 

Ph.il.ip~; CR :.:.~S 
Phi. lips CR2f5 
f'h.il.i.ps CR?S 

PN-491.6 
l'l•.i J j p s BF4 1/4 

To ~)pi'U~ to -ooo<J6 
I'J,_i] .ips BF4 1}4 
Ph.i.l. ip!:; BC~i4t:l 

M o t o r' (I ] 1..1 TJF':-T.?A 
Phil i.ps BCS4D 
l·'l•.i. :t .i p!:; BF494 

PN49i.6 

A 11 co i~p o, II'!. n t !'i p r· '''- f .i. x ~, d 2 

r> Af~·y NO 

40 S1.000· 020 
1!0 14700·020 
4 (} .... () ? 'l () () .... 0 2 0 
I! o · ;:) (.no o ·- o ;~ o 
40···42?0 0···020 
/l (l··· ~~4'70 0····020 
40··44'70 0···0~~0 
I! (l .. 4 :l (} 0 () ··- 0 2 () 
4 0 ·--·~~ 1. 0 0 {) ·- 0 2. 
ll (I .. :~ j s () 0 .... 0 2 () 
4 () ... 3?'7 () () .... 0 2 () 
-'10···41.800·-·020 
40····41000···020 
/l(l··f:d 000····020 
40····"Jj_ () {) 0·-020 
ll (I····()() 0 0 0-020 

44···fl () 022 
ll'l···B002"3 
44····80 0 (~4 
ll-1····70032 
44 ····'7 () 0 3::~ 
1:4·70032 
44·-·EJO 0'73 
'lll·· 30642 
44····110 1. 0 4 

r>N49i6 
HF4'/4 
i?. 3 ·-· 2 {) 0 0 ~."i ··· (} I) 2 
r:r 4 1?4 
BC~i48 

·1 :1 f' ~;_:>(.) 
I~CS40 
~:r- 4 1?4 
PN4?if> 

I~Et1ARI< r; 

Issue 2 



8.2.2 PCr1 Mn.irt i6MH1 

I~FF 

p 1 0 ;,:.' 
RUl3 
I~ 1 0 4 
I~ t il "i 
I~ 1 0 6 
R 1. 0'7 
r~ :1 on 
rHo9 
p j j () 

IHU. 
I~ :1 1? 
IHL5 
I~ :1 :14 
R 1. t r:i 

I~ l l 6 
1Ht7 
RUB 
r~u.? 

I~ i ?0 
r~ 1. ;.:.> 1 
Rt?? 
R1.23 
R 1 ;?4 
R 1. ;:~r; 
r~ 1 ;? t. 
~~ i ;:.~·; 

R 1 :?n 
r~ 1 ?? 
I~LHJ 

r~ 1. 11. 
R 1. ~.~? 
IH33 
I~L'>4 

r~ t 3f·> 
f<' 1 ~·~r:, 
Ri37 
R1~8 

R139 
R140 

3,~~1< OhM 
1. 0 I< flh VI 

1. 0 0 Dhr-·t 
;·,? 0 k Oh i'l 
ik Dhr-' 
tk OhM 
1 k Dhr-·, 
?.,7k Oht"l 
iOk OhM 
101< Oht"l 
~?.;.:, 0 OhM 
n::?.o OhM 
10k OhM 
4 1 7k OhM 
~:)60 OhM 
S60 OhM 
4'7 OhM 
:3, 9k Oht"l 
4'7k OhM 
s.n.r. 
470 OhM 
tk OhM 
47 OhM 
3 1 3k OhM 
t 0 k Dhr-1 
;.1.,21< OhM 
4,7k OhM 
1, '7k Oht"' 
1 k Dhr-~ 

331< OhM 
1.k OhM 
;~'701< OhM 
li~k OhM 
100 Dh1-1 
t I< Clh l'i 
4'701< OhM 
i.' , i' k Oh r·' 
??k Oht"l 
tOk Clhr-' 

DFnCRIPTJON 

~% 

S% 
S% 
S% 
S% 
5% 
S% 
5% 
~% 

S% 
~."\;( 

c:;z 
~:; /. 
S/. 
S% 
S% 
S% 
s:r. 
"i% 
~)/. 

S% 
S% 
S% 
~)% 

S% 
S/. 
S:Y. 
~:)% 
f)% 

~i/. 
S% 
s:r. 
~)/. 

"i% 
~·;z 

s:r. 
r·;z 
~i'% 

~--)% 

0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
O,JJW 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,13W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0 1 33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
o,33W 

cr R t:~ ~:: 

rF Re"; 
cr Re~· 
I~F f~ t~ "; 

cr R~"~': 
r:r Rt.!s 
CF Re<:· 
cr r~e ·=; 

CF Rt.•s 
CF Rt!<:; 
cr r~ e.!'' 
r:r Re <=; 

cr l~e~:; 

CF Res 
CF R f:~ s 
CF f~es 

cr Re~=; 

CF I~~.!<:; 

CF f~e!'' 
I'T Res 
cr Rer:• 
CF R€.!s 
cr P e ~; 
CF Res 
CF Res 
cr Res 
CF Re!:; 
cr Re·=• 
CF Res 
CF Re•:; 
CF Re!:; 
rr Res 
cr Rer:• 
r:F l~ec:; 
CF .. Re<=, 

r:r r~ ~.! -=; 

CF" Re!=: 
r:r r-~e·:; 

cr Re<=: 

~SSFMBLY 08-01.644· 00:1 PCB 07 OOSS7 

MAN. NAMF 

Ph.i.] .ips 
Philips 
Ph .i l.i p F; 

Phil i.ps 
Ph.il.ip!'> 
Philips 
Phi] .ips 
Philips 
Ph .i.l.ips 
rh i.llps 
Ph .i J .ips 
Phi.l.ips 
Ph.i.l.i.ps 
Phi.l.lps 
Ph.i.l.ip~. 
Phll..i.ps 
Ph.il.i.ps 
Ph.illps 
F'hlJ}p~:; 

Phlllp•; 
Ph.il.ips 
Phi.llps 
Ph.i.l.i.ps 
Phil .ips 
Ph.il.ips 
Phll.ip•; 
Philips 
Ph.ili.ps 
Phil .ips 
Phi.lips 
Ph.i.l.ips 
Philips 
Philip~; 

Phil.i.ps 
Ph .i. J .i P"' 
Philips 
Ph .i J .i. f:'!'' 
Phil i.ps 
rt • .i J .i p!-: 

MAN. f'Ar~TNO 

CR?S 
CR2S 
r.R ;.:>~;; 

CR25 
CR~>S 

CR25 
CR?~:; 

CR25 
CR2'::) 
CR2S 
CR~J.S 

CR25 
CR~~S 
CR2S 
CR?S 
CR2S 
Cf~2S 
Cl~ ;.~r:·; 

CR~~S 

CR2S 
CR2S 
CR2S 
CR:?S 
CR25 
CR2S 
CR2S 
CR 2~:; 
CR2S 
CR2S 
CR25 
CR:.?r::; 
CfW'7i 
CR2~:; 

CR2S 
CR:.:')~~ 

CR2S 
CR::?. 1-; 

CR25 
CR;.:>~·; 

j 

All coHponel'tt!::. 1:•r·e.f.i.x~=·d 2 

PAf~TNO 

~(I 3~3300··020 
4() .... 41.000 .. -020 

·'10 21000 .. ·020 
40· .. ·5??00·-020 
flO 31000· .. 020 
4 0 ·-3 1. 0 0 0 -· 0 2 0 
-10 ~H000-·020 

40·-·3:.:>.70 o-.. 020 
ItO· 41000-·020 
40 .... 41.000·-020 
1!0 22200 .. -020 
4 o .... ~~a;:.~ o o-· 020 
A,(l 41000 .. ·020 
40 .... 34700-·020 
40· 2~;£>00--020 
40 .... 2'5600 .. 020 
flO··i4700-.. 020 
4 0 .... 33'/ () 0-.. 020 
ItO· 44'700 .... 020 
40 .. -00000 .. ·020 
ItO 24700-.. 020 
40 .... 31 0 0 0-020 
llO· 1.4700--020 
4 0"·3330 0·-· 02 0 
flO 41000 .. ·020 
40-·3;:.>;?.() 0-020 
40 34'700--020 
40 .... 34'70 0·-·020 
tl0··3i.000-020 
40· .. 4:·Bo0-·020 
4 (I· ~1. 0 () 0·-020 
4 (). ·5?'7 () () -· 0 2 0 
A,(l· 41200-.. 020 
40 .... ;_?.1 () () 0· .. ·0?0 
A,(l 3j000 .. 020 
4 () .... \':'i 4 '7 0 0 .... 0 2 0 
A,() 3?;?.()0 .. ·020 
4 0 ... ·1 ;·>.? 0 0 ... 0 2 0 
ll!l 41 000· .. 0:.:~0 

J 

RFMAI~I<!:; 



S.2.2 

PCB Mo1n 16MHz 

Rl.F 

D43 
D44 
D48 
049 
DSO 

I~S 
R60 
R67 
r~68 
r~69 

f~70 
R71 
1~'7? 

P7'l 
p·,~t; 

Diode 
Diode 
Diode 
Diode 
D.i.ode 

S.O.T. 
220k 
10k 
6,8k 
ik 
470k 
5,6k 
6);-'k 
1.?k 
n>?l< 

~J.i. 

Si 
Si 

OhM 
OhM 
OhM 
OhM 
OhM 
OhM 
OhM 
OhM 
f lh f·1 

Option Clarifier' 

DEGCRIPTION 

("'. 
,.) .L 
("' . ,) .L 

f1.1st low cap Med c:ond 
fast low cap Med cond 
fast low cap Med cond 

sr. 0)33W CF Res 
sr. 0 1 33W CF Res 
S% 0)33W CF Res 
sr. 0,33W CF Res 
sr. 0 1 33W cr R~!s 

sr. 0)33W CF Res 
sr. 0 1 33W CF Res 
~-·~% 0) 331·! CF Re<:' 
~;r. 0 ) ;·.~:-3t,.J CF Re•:; 
~·-~% 0 ·' 331·! cr R(,,. 

Z2 Diode Zener Si 6 1 0V 

ASSEMBLY 08· 01644-001 PCB 07- 00557 

MAN. NAME MAN. PARTNO 

~IV2209 
MV2209 

Philips CR2S 
Philips CR2S 
Philips CR2S 
Philips CR2S 
Philips CR2S 
Philips CR2S 
Philips CR2S 
ph .i 1 .i p ~:; CR:.:.·~·; 

Phil i.p<:; CR2S 
Ph .i.] .i P!'' CR:.:'~:·; 

Philips BZX79··C6VO 

All coMponents prefixed 

PARTNO 

23·-40001 
23-40001 
23-10002 
23-10002 
23-10002 

40-00 0 0 0·-·020 
4 0····5220 0-·020 
40····41000-020 
~ 0 ·-3600 0-02 0 
40-·31 0 0 0·-020 
~ 0 ··-547 0 0-·020 
40·-<3560 0-020 
-'1 (I·· :~ 6? () ().- 0 ;,=! 0 
40·····4t;;>00····020 
-': (I · ··~ f:l? () () ···· () ;_.~ () 

BZX79C6V8 

REMARKS 

2 



8. 2. 2 P Cft Mol n 1 t:,MH 7 

Rl"f DE~:;cr~ IF' T J UN 
. -· ..... ·- ................ ···-··. 

~-' :1 1 T r· n n '" .i !'· t o r· NP N ~~ .i 
\.)1.? T r· o n •; .i . .:; t o r NP.N Sl 
V13 Tr·an!:>.istor· PNP <"'. ,:1.1. 

Vi4 Tronf:;lstor PNP Si. 
~~ j ~:; T r· on!:; .i. !'; t or PNP ("'" 

~.JI .1. 

V16 Trons.i.stor NPN Sl 
Vi '7 Tr·l.ln!:;lstor· NPN Red Gpo"t IIF" 1. <Jf.l 
\)it:! Tr·ansisto7' NPN Si 
'v'i 9 T 1' o n ~; .i. s t o 1' NPN t)l 
\);">. 0 T ,. o n !:;i. <:; t o r· PNP S.i 
V?j T r· o n s .i !:. t o r NPN !-;.i 
V?;·.~ T r aw=d. '"3 t o 1' NPN Si 
~}':' "7 
. (. "·' Tr·nn!: •. i stor PNP ("'. ,:)J. 

V24 Tr't.ln .. ;.i•;;tor NPN Sl 
V':IC" I..) Tr·ans.i!'•tor· PNP <"' . d.l 

V2t> Tran<=;i~;t or NPN 
~!?'/ T r· o n s .i !:; t o r· NPN 
I.J:=.~o T r· •1 n s l s t o r PNP S.i. 
~!;_:·~· Fet Junction p Chonnel ("'" 

d.l 

V33 T r· r:J. n s i s t o r NPN 
~.-·:·~£, D.iode 7ener· r"'. ..1.1. <J)jV 
\)30 D.i. od~.! ·zerHH' c· ,:> I. :3)9V 
~~3~' D.iode 7ent?.r' c· .:>.I. 6,8V 

Xi Cr· y •:; tal 16f:)0 KHZ C.A. 01-··00031. 

t"l n r: r M n L Y o B o 1 6 4 4 ···· o o 1. P c r: o '/· o o t:·; ~ :7 

MAN. N(',M[ 

r•t, J lips 
Philips 
t·t, .i :1 ips 

Philip"> 

Phil ins 
•• ,, j] .ips 
Philips 
('h.! :tips 
Philips 

Ph i.l ip"; 
Ph.i l.i.ps 
Phi 1 i.p"; 
l'hjJips 
Ph .i.l i.ps 

Philips 
Philips 
Philips 
Philips 

MAN. PAI\'TNf\ 

r:r· 4<;)4 
BF494 
F.ICSSFI 
PN4<H6 
I'N4<?16 
ItF494 
lo !".pee 10· .. ·000~'16 
BF494 
f!F494 
BCSSO 
BF494 
BF494 
I'N4<i'i6 
BF494 
BC3;?£l 
BCS48 
BC~:'i40 

BCSSB 
J:l· ?4Sit 
BC548 
Ft7X79· C<7V1 
ItZYr:J8-T:3V9 
BZX7<J····C6~JB 

To Spec Oi····OflO~H 

All coMpon€nts preflxerl 2 

PAin NO 

Hl494 
BF494 
r:c~-;t.o 

PN4916 
F'N4916 
IIF4?4 
23··2000S··00j. 
BF494 
rn= 494 
ItCSSO 
r:rA<?4 
I!F494 
PN49i6 
ltF 4'74 
[IC~~?O 

BCS48 
J:CS4B 
x-~c~;so 

f!F24SI: 
I<C54B 
BZX'79C<i'V 1 
BZY8BC:·w9 
B7X79C/.VB 

65-90001.·000 

P CMAr,• K ~:; 



8.2.2 PCll t1uln 1.(,t1fll Option No.1~.>~' I. ;l"ii.ler· f:I(:CJFMF!I Y nn Oih44 001 PCll 07 OOSS7 All coMpoiH~ntc.; pr ef i )\~d 2 

f<FF DESCRIPTION 

T;;?.O t Tr'ansfor'Mer RF 
·r202 TrunsforMer RF 

v~>o 1 TriJnsistor' PNP Si 
V202 T 7' 1.1 n s i s t o r NPN S.i 
V203 Tr'1.1nslstor NPN tJh .i. H! 

Z201 Diode Zener Sl 5>6V 

Sp<)t 

MAN. NAME 

Philips 
Phil.ips 

BFi98 

Philips 

MAN. PARTNO 

BCSS8 
BF494 
To Spec 10-00096 

BZX79···CSV6 

PARTND 

44-80037 
~4-80037 

BCSSB 
BF494 
23-20005-002 

BZX79CSV6 

I~EMARKS 



tl . 2 . 2 P C II M ai n 1 6 M H z 0 p t i o n No i s e L i M i t e r A£; SF M B L Y 0 8 ··· 0 1 6 4 4 -· 0 0 1 PCB 0 7- 0 0 S S 7 A 11 c oM p one n t s p nd' l x e d 2 

REF 

C201 
C202 
C203 
c;_~o4 

C206 
C207 
C208 
C209 
C2i0 
C211 
C2:l2 
C213 

47n 
iu 
iu 
47n 
82p 
470p 
47n 
3,3n 
S60p 
47n 
47n 
100p 

20% 
20% 

~% 
10% 

10% 
S% 

2% 

DESCRIPTION 

63V 
3SV 
:3SV 
63V 
iOOV N1SO 
iOOV 
63V 
100V 
soov 
63V 
63V 
iOOV N150 

CE Cap 
TA Cap 
TA Cap 
CE Cnp 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
PS Cap 
CE Cap 
CE Cap 
CE Cap 

D202 Diode Si ~ast low cap Med cond 
D203 Diode Si fast low cap Med cond 
D204 Diode Si fast low cap Med cond 
D205 Diode Si fast low cap Med cond 

L201 Choke 0,1MH 
L202 TransforMer RF 

R201 
R202 
R203 
R204 
R205 
R206 
R ;:. 0 8 
R21 0 
R211 
R212 
f<213 
R214 
R~~ir:l 

10k 
2,7k 
10k 
33k 
ik 
100 
2,2k 
tk 
3,3k 
390 
1 0 0 
820 
3,31< 

OhM S% 
OhM 5% 
OhM S% 
OhM 5% 
OhM S% 
OhM S% 
OhM S% 
OhM 5% 
OhM S% 
OhM 5% 
OhM ~5% 

OhM 5% 
OhM ~)/. 

0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 

CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF nes 
CF Res 

MAN. NAME 

SaMwha 
ITT 
ITT 
SaMwha 
Philips 
Philips 
SaMwha 
Philips 
Philips 
SaMwha 
SaMwha 
Philips 

SigMa 

Philips 
Philips 
Philips 
Philips 
Phlllps 
Phlllps 
Philips 
Philips 
Phlllps 
Philips 
Philips 
Ph.ilip~s 

Philips 

MAN. PARTNO 

TL 
TAG 
TAG 
TL 
2222-632-34829 
2222-630-03471 
TL 
2222-630-03332 
2222-427-25601 
TL 
TL 
2222-632-34101 

SC60/2S 

CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 

PARTNO 

ft.6-4470 0·-21 0 
47-·01 0 03-··51 0 
" 7 -·· 0 1 0 0 3 .... s 1 0 
46-44700-·210 
46-18200-··012 
46-24700-200 
ft.6--4470 0-210 
46-33300-200 
46-25600-330 
46-·4470 0-210 
46·-4470 0-210 
46-21000-012 

23--10002 
23--10002 
23-10002 
23-10002 

43-82100-071 
44-80007 

40--41000-020 
40-32700-020 
40--41000-020 
40-43300-020 
4 0-··31 0 0 0-020 
40-21000-020 
40-32200-020 
40-·31000·-·020 
40-33300-020 
40--23900-·020 
40-·21000-020 
40-28200-020 
40··-33300-020 

REMARKS 

) 



8.2.2 

PCB Mn.in 16MHz OPT A/L.U ASSEMBLY 08-01644-001 PCB 07-00557 All coMponents prefixed 2 

REF DEBCRIPTIDN MAN. NAME MAN. PARTNO PARTNO REMARKS 
........ ··- ........ -- ··- .... ·- .......... --- -----···· ........ - ··- -··· ........ -- ............................ ·-·-·- ,_ ··- ............. -· .... -- .... ·-- .... ·- ·····-·-- ····-·····--- .... -·· --·····-·-· -··--····--·-·· -- -······· -·-·· .... -------· --- .... ····--- .... ·--- .... -- -·-··--- ................. ------······-
RP:i1 
RlSS 
R156 
I~ 1. 57 
r~ i r:ia 
RiS9 
R160 
R161 
R162 
R163 
Ri64 
fH6S 

V32 
v~~4 
V3S 

lk OhM sx 
4,7k OhM sx 
100 OhM sx 
1.00 OhM sx 
6,Bk OhM 5:>.: 
10k OhM sx 
iOk OhM sx 
4,7k OhM sx 
4,7k OhM sx 
6,8k OhM s;. 
4,7k OhM sx 
47 OhM s;. 

Tr-onslstor NPN 
Transistor NPN 
Trnnslstor NPN 

0,33W 
0 , ~~:3W 
0,33W 
0, :33W 
o ,~nw 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 

CF Res 
CF Rt:!S 

CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 
CF Res 

Philips 
Philips 
Ph ll.ips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 

Phlllps 
Phlllps 
Philips 

CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 

BCS48 
BCS48 
BCS48 

.<10-··31000-020 
40-34700-020 
4 0····21 0 0 0-020 
40-21000-020 
4 0·-3680 0-020 
40-410 0 0-·020 
40-41000-020 
40--34700-020 
.,0-34700-020 
40-··36800-020 
4 0-··3470 0-020 
40-14700-020 

BCS48 
BCS48 
BCS48 



8.2.2 
PCf.< M(Lin 16MHz OPT A/1. l.l ASSEMBLY 00-01644-001 PCB 07-00557 All coMponents prefixed 2 
---------------------------------------------------------·-----------------------------------------------
REF Dn>CRIPTION MAN. NAME MAN. PART NO PARTNO REMARKS 

----------------------------------------------------------------------------------------------·-----
CS9 3,3n 10/. iOOV CE Cap Philips 2222-63 0 .... 0 3332 46--3330 0-20 0 
C68 iu 20/. 35V TA Cap ITT TAG 47-··01003-510 
C69 in 1 ox 100V CE Cap Philips 2222-630--0:H 02 46-31000····200 
C82 2-2~?.p 2SOV Foil TriM Capacitor Philips 2222···808-·11229 49-30102 
C114 3,3n iOX iOOV CE Cap Phil .ips 2222--630·- 03332 46--3330 0····20 0 
Ci:\.5 3,3n j_ ox iOOV CE Cap Philips 2222--630-··03332 46-··333 () 0 -·2 0 0 
C116 47n 63V CE Cap SaMwha TL 46-44700-210 
CU.7 47n 63V CE Cap SaMwha TL 46-44700-210 
C:\.18 47n 63V CE Cap SaMwha TL 46···-4470 0-210 
C119 47n 63V CE Cap SaMwha TL 46-··4470 0-210 
C120 47n 63V CE Cap SaMwha TL ..,6-·-4470 0-210 
C121 47n 63V CE Cap SaMwha TL 46·-·4470 0-210 

DS3 Diode Si fast low cap Med cond 23--10002 
D54 Diode Signal Ge Philips OA91 OA91 
DSS Diode Si fast low cap Med cond 23--10002 
D67 Diode Si fast low cap high cond 23-10001 
D68 Diode Si fast low cap high cond 23--10001 
D69 Diode Si fast low cap Med cond 23-10002 
D70 Diode Si fast low cap Med cond 23-·1 0 0 02 
D71 Diode Sl fast low cap Med cond 23-10002 
D72 Diode Si fast low cap Med cond 23-··1 0 0 02 

FL2 Filter QF01601 65-·91100-000 
{:}FO 1.606 6~=>····9 1. t () ;.:~-·- () 0 0 

L18 Choke 1MH ~;igMa SCi0/49 43--8310 0 ·- 0 s 1 

R86 10k OhM 5X 0,33W CF Res Philips CR25 40-41 o o o-o;.:.~o 
R99 S,6k OhM sx 0,33W CF Res Philips CR2S 40-35600-020 
R100 S,6k OhM S/. 0,33W CF Res Phil .ips CR2S 40-35600-020 
Ri01 4,7k DhM S/. 0>33W CF Res Phll.ips CR2S 4 0·-·347 0 0--0 20 
R148 22 OhM 5r. 0,33W CF Res Philips CR2S 40····12200·-·020 
R149 ':)rJ ........ OhM sx 0,33W CF Res Philips CR2S ~0····12200-020 

R1SO 47k OhM sx 0>33W CF Res Philips CR2S 4 0-·-447 0 0···· 02 0 



8.2.3 PCB Pr1 ASSEMBLY 08- 01~14 PCB O'l···004;>n A 11 co Mp on t.~ n 1 s p r' 1?. f i. xed 3 

REF DE!:>CI~ IPT ION MAN. NAME MAN. PART NO PAI~TNO REMARKS 
. . ......... ,.,, •... ..... . .......... ---· ·-·· ...... •··· --~ ................ -·- --- .... . ..................................... ·- ....... - ..... ·- .... .... . .. .... .. . . . .. ... ,. ...... -·· ............ ···- ..... . . .... ... .. ..... . ....... .. ...................... ··-· .......................................................................... 

IC1 r~Mp 1 .l f .i. t!. r AGC IC Ples-,';:;ey SL.610CT SL610C 
1 c;.:~ Operational AMplifier Dual IC Nr.1t.i.onal I ... M3 1:>BN XA··0035B-100 

L.1 Indue tot' 44· El0044 
t...:.:' Inductor' .1)4-·00 044 
1..4 Inductor 44···80044 
L.. ~.i T n duct or' 44· 80044 

IH Fi OhM r:·i% 0,33W CF R , .. \~ s Ph.i.l.i.p<::~ Cl~25 4 0 .... 11 ~·:; 0 () -· 0 :.:.~ 0 
p ~.) 
""'·- i.DO Oh r" ~i% 0) 33\1..1 CF F~e~;; Ph.i.llps CR2S .,0···:.:?.1800····020 
IB 1 0 I< OhM ~)% o ) ~r~w CF Res Ph.i.lips CR25 40····41000····0:?.0 
R4 680 OhM ~:i% o , J~~w CF Re!a Philips CR25 4 0····:.~680 0-020 
1~5 220 OhM 5% 0,33W CF Res Philips CR2S 4 0·-·222 () () ·-· 02 0 
R6 :.:~? () k OhM ~:i% 0>33W CF Res Philip~; CR?5 ~ O···S220 0··-020 
Wl r;' 6 I< {)h t, 5% 0,33W CF Rt~~:; Phi llp~:; CR2S 40-35600····0~?.0 

FW 11< OhM 5% 0,33W CF Re!'.; Phil.ips CR25 ~0···31000····020 
R9 100 OhM S% 0,33W CF r~~?.S Philips CR2S 40····21000···020 
F~ 1. 0 i.O OhM t~;z o > 3~~w CF ~~e~;; Ph.i.lips CR25 ~ () ·-··11 0 0 () ·- 0 2 0 
IHi j()() OhM ~;)% O,J3W CF r~ e s Phi l.i.p!:. CR25 40-·i.>i 0 () 0·- 020 
R 1 i.~ 1 Dh"~ f:i% 0,33W CF Res Ph il.ips CR2S 40····01000····020 
1~1:3 l OhM 5% 0,33W CF l~es Philips CR25 40-··01 0 0 0-·020 
IHIJ 1 Uhr'l \·:;:r. 0,33W CF Rt=~~:; Ph.il.ips CR~~S ~0···01000····020 

REi 1 OhM ~:"i% 0,33W CF Res Philip~:; CR25 40-··01000-020 
F~ :1.(; b>U OhM ~:')% o 'f:;w CF f~f?.~:> Ph .i l.ips CR37 1!0··06800····030 
I~ l'/ 6,0 OhM ·~·)% o>sw CF Re ~:; Philips CR~37 40····06BO 0--0~·50 
r~ 1 n 4 } 'l OhM f:·;r. 0,33W CF Res Philips cr~2s 40····04700--020 
r~ t <J 39 OhM S% 0 , ~53W CF rh~s Philips CR~?.S 40-··13900 ···020 
R;:.o ?20 Oht~t 

{ .... , 
.:>I. 1,i5W CF Res Ph.i.l.ips CR6B ~0···22200--0~~0 

1~ z~ 1 lSO OhM ~:i% 0 ,~BW CF r~es Philips CR;.?.s 40····21500 ···020 
f~22 il< OhM S% 0,33W CF F~ e s Ph.il.ips CR2~5 40···31000·-0~?.0 

I~ Z!.3 330 OhM ~:i% 0 1 ~33W CF f~ e s Phil.ips CR25 4 0·-·~?.330 0·-0£~() 
f< ::.~ 4 330 OhM c:;z 0,33W CF Res Ph.i.llps CR ;:.~~:> 4 () . -· 2 ~3 3 0 () .... () 2 0 
~~ ?\:) 3'1 OhM ~:·; /., 0,33W rT r~ ,J' •• t.~ ~:; Ph .i.l.i.p::; CR2~·; 40···1.3<)()0····020 
I< :~·6 i.''/0 OhM ~i% 0,33W CF Rt-z~:; Philips CRi.~~:; I! 0····?270 0··-020 
fL~2 ~·.>~> 0 ()h ·~ 5% 0,33W CF Res Philips cr~2s 40····2?200-·020 
IL~3 6Bk Oh t·~ , .... )% ()) 33f..l cr r~e<;; Phil.i.ps CR?r:·; 4 o · 1\ r, no o ·- o? o 



8.2.3 PC[l PA nSSEMBLY 08 01914 PCB 07-004::.'0 All coMponents prefixed 3 

REF DESCRIPTION MAN. NAME MAN. PArHNO PARTNO RCMARKf:> 
.................... ·-· .... -·· ............ ··- ................ --· ··- ··- ..................................................... ·- ..... -··· -·· ............ - ...... -·-· -··· .... -- ··- .... --- ............. ··-· ··-· .... - ··- -·· -- .... - -· .............. -- ........ --- ·-- .............................................. -- ............ ·-- ................................ -- ....... 

C1 150p ;?.r. iOOV N7SO CE Cap Ph.il.ips 2222-··632···~)81 ~J 1. 46··~?.1500····013 
C2 :.:.~70p 24 :t.OOV N7SO CE Cap Phlllps 2222····63~~··- ~:)8(.~'7 j 46····22'700·-013 
r·~ _, .. _, 330p ?% 1 0 0 V N7::> 0 CE Cap Ph.illp~; 22:~:.:~·· 632·· 583~51 46····2;3~500···013 

C4 4'/n 63V CE Cop SaMwha TL 46····44700-210 
L~:i 6Bu 16V EL Cap Phll.ips 2?2:?·· 0 3 0 -·~~5689 40··:1.6801·-611 
C6 4~'711 ?07. 3SV TA Cap ITT TAG 47· 04703···51. 0 
C'7 ;;'.7p ~:?.I. Ul OV N?~:.iO CE Cap Phil .ips 22?:.:~. 632···SD279 46· 1.;?700· 013 
LU 330p 2?:: iOOV N'r:>O CE C1.1p Ph.i.llps 22;.?.;.?. 63;~ · S833t 46·~:~3300····013 
f.? 6Bu t6V EL Cap Phlllp!:; 2222· 030· 25689 40·· 16801···6U. 
C10 47n 63V CE Cap SaMwha TL .. 46····44700····210 
Ctt 47n 63V CE Cap Sar·,wha TL ~6··-4470 0-210 
C12 47n 63V CE Cnp SaMwha TL. 46····44700-·~~10 

C:t3 iOOn 1.0% 100V CC Cap V.itraMon VJ1!308Y104KF 4 6. :i 1 0 () () ... :.:?.8 0 
C14 150p ;.:.~ 7. 100V N750 CE Cop Phlllps 2:.?.~~2····632····581 51 46····~?.150 0·-·0 13 
L16 100n 107. 100V CC Cap VltraMon VJ1000Y104KF 4 6 .... t; 1 () () 0--20 0 

C17 3,3n 107. 100V CE Cap Phll.i.ps ;.:~;:.)~:~~~····63 0 ··- 0 3332 46·-·333 () 0 ····2 0 0 
C18 4'/0n ?07. sov CC Cap V.i. tr'aMon VJ~:~32i.X474MF 46··· ~:"i470 0-··~:'80 
Ci9 6B11 16V El... Cnp Ph.i.llps 22::.~2···· 030 ····25609 48····16BOi.····61t 
C20 47n 10/. ;..~sov PE Cap Philips ;~:.:?.:.:~2·<542·· 4S473 4 6 ··-4 4 7 0 0 .. :i 0 0 
c;~:t HlOp 27. toov N7So CE Cop Ph.i.l.Lp~; ::.>2:.:.~~~···632 ··-5818 i. 46·-·21800····013 
[: ;.:_~;::·: 3,3n Ul7. UlOV CE Cap Philips i?.2:.?.2···630·· 0~5332 46·· 3;3::50 0··<!.0 0 
c~~3 47n 63V CE Cap SaMwha TL 4 6 .... 4 4 7 () 0 ·-· ~.~ 1 0 
c::.'4 in 107. 100V CE Cap Ph.illps 2222··630·· 03102 46··31000···200 
c:.:>s lu 20/. 3SV TA Cnp ITT TAG 47·-·0 10 03-·51 0 
c~ ;_:.:~ t.~ 10u 207. 3~iV TA Cnp ITT TAG ~ 7 ·-11 0 0 3-s 1 0 
c::?.7 47n 63V CE Cup SaMwha TL 46···-4470 0·-21 0 
L?O 1. () u ?0/. :r.sv TA Cup ITT TAG ~7-11003·-·~:iiO 

C29 10u ;.?. 0/. 3SV TA Cap ITT TAG 47·-11003·-510 

Di Dlode f.>.i ft.l!:>t 1 ow Ct:lp Med c ond ?3··10002 
D~~ Diodt:! Si fust low cap Med cond ;:~3····1 0 () 02 
D~5 Diode Sl fnst low cop Med cond (';~·-10002 

D4 Diode S.i. fast low cap Med cond ~~3··10002 
1) t:") Diodt.~ Si fu~;t low cap Med cond ;.-:-~· 10002 
D'/ Diode S.i. fust loi.-J c1.1p Ml'.~d cond ;:?. 3 ... j 0 () 0 ;_:_> 

D8 Di.odt~ Bi. ft.l~:;t low cup Med cond ?~~· 1 () 0 02 



8.2.3 

F~ F.:.F 

~·· :1 :.:.~ 
Vt3 
\!:\.4 
Vt ,.i 
1.) j (' 

Vi/ 

RL.I 

c;.::<i 

T4 
16 

I'Ll< PA 

DE~:>CRIPTIDN 

Transistor NPN Sl c/w Mntg kits 
Transistor NPN Sl c/w Mntg kits 
Tr·r.1ns.tstor· NPN 
Diode Zener Si 6,8V 
Diode Zener Si 5,6V 
I! 1 ode l,;.>ner Si '::i, 1.1) 

'lronsfor'MIH' Output 
fan Transistor Screen 

fr •Jn<;;fo• r·1•: .. i Uutpot 

DE!:>CR I P T I DN 

AS~>EMBL Y 00· 0 l <?14 

MAN. NAMF 

Ph1.l.i.ps 
f' h 1] i p !:i 
Phi l.i p::; 
Philips 

PhJ.l.ip:;; 

nSSEMBLY 08-0i~iS 

rlAN. NAME 

,.:~ J ;.:.~ n tO:Y. ~:dl 1..' N p 0 CC Lap V.i. tr oMon 

I I' I) f'l :,; f 0 7' M I" 7' r~ ~~· 

1 r u n <;:. f o r ~11'.': r' R F 

PCB 07 0 04(.~0 

MAN. PARTND 

~D13S 

BD67S 
BCS48 
BZX79··C6V8 
BZX79-CSV6 
1NS338B 

TO{:) 

f'CB 0'7···00~~'/n 

MAN. PARTNO 

VJ :tnt ;~~A~~:?21< F 

A l 1 c o r'l p o n • n t !:; p r' e f 1 x o:! d 

PARTNO 

BD135 
BD67S 
BCS40 
BZX79C6V8 
BZX79CSV6 
1NS338B 

08-01915 
30-06000-001 

I'M~TNO 

-16 .. · •,;:?0 0 ?UO 

44 .. 80088 
~~ .. 8009h 

I'< FMAH K !:; 

f< [ rl('•l< I<~ .. 

3 



8.2.3 PCB PA 

I~EF 

R3~i lSk OhM 
r< ~56 tOOk Oht~ 

ru7 il< OhM 
R3fJ 3,3k OhM 
1~39 S.O.T. 
~~ 4 {) ' 0 k UhM 
~~ 41. :1.,51< OhM 
R4i' H~~ 0 OhM 
I~ 4~~ 1k OhM 
F~ 44 ~j I 0. 1" I 

~~ 4~) 3,3 OhM 
f~ 46 ;;~;.:.~ 0 OhM 
1~47 tOO OhM 
r< 48 :t ;_:~ 0 OhM 
R49 100 OhM 
~~ ~--; 0 u;:>o OhM 
~~~; j ~:l.fJ.T. 

R t.- ':' ,JI- 560 OhM 
I~ ~1:3 S.O.T. 
Fi L :t RELAY 12V 

T j_ lr'tlnsfor·Mer 
L?. Tr· lln sf or' Mer· 
T3 Tr an sf orM~!.r 
TO T r· 11 n s f o 7' Me 7' 
T9 T7' rJnsf or Mer 
TiO T 7' u n sf o r M t=?.r' 

V2 Tr11nsistor 
V3 T 7' 11 n s i s t o r· 
V4 T r· o.n ~:; .i. !:; tor 
vr--.. ) lr'r'ln<::.istor' 
V6 T 7' 1.1 n s .i. s t o 7' 
V7 Tr·(ll'l!:>.istor' 
VB Tr·unsi!stor 
V<7 T r· 1.1 n '" .i. s t o T' 

VtO Tr· 1.11·,.:; .1. ~;tor· 

DESCf~ I P T I ON 

S% 
~:;:;,: 

S/. 
~:;I. 

S% 
t;;:r. 
S% 
{:')% 

S% 
~)/. 

S% 
S% 
S% 
~i% 

S% 
S% 
S% 
S% 
::;:r. 

I~F 

RF 
I~ 1: 
RF 
RF 
RF 

NPN 
NPN 
NPN 
NPN 
NPN 
NPN 
NPN 
PNP 
NPN 

0_,33W CF Res 
0,33W CF F~e~,; 

0, 3:3W CF F~ e s 
0,33W CF R~!.S 
0,33W CF Res 
0,33W r·r r~ ..... I'!.S 
0,33W CF I'~ I'!.<;; 
o,3:.3w CF r~~?.~> 

0,33W CF Res 
0,33W CF R~~s 
0,33W CF Res 
1,1SW CF Res 
0,33W CF Res 
0,33W CF Res 
0,33W CF nes 
0,33W CF Res 
0,33W CF Res 
0 , 3~5W CF Res 
0, 3~5W CF Res 
1C/O HORI.MOUNT 

Si 
(~ . ,;)J. 

S.i c/w Mtg kit 
~­J.I. 

AGGEMBLY 08·-01914 

MAN. NAME 

Phil.i.p!:; 
Philips 
Ph.i.l.ips 
Philips 
Philip<.:; 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Phil .ips 
Philips 
Phil.ip!:> 
Philip!:; 
Ph.il.ips 
Philips 
Philips 
Philips 
OMRON 

Ph.i.llps 

Motorol11 
Motorolll 
Motorol11 
Motorola 
Motorolll 
Philips 

PCB 07·· .. 00428 

MAN. PARTNO 

CR2S 
CR ;?.f.'i 
CR?S 
CR2~·:; 

CR2S 
CR ;:~~:> 
CR~-~S 
CR~~S 

CR2S 
CR~~S 
CR~:~s 

CR6B 
CR2S 
CR2S 
CR?S 
cr~2s 
CR2S 
CR25 
CR2~5 
G2L·--t13P 

BCS48 
IIFi 99 
BFi99 
MRFi.'20 
MRF~:!20 

MRF42i 
MRF421 
TIP:3?A 
DC338 

CR306 

All coMponents prefixed 3 

PAI~TNO 

4 () --·4 j_ s 0 0 .... () 2 () 
40··-·Si000--.. 020 
40·--31000----020 
4 0----:~3:30 0-·020 
4 0--- () 0 () 0 0--020 
40--·41000---020 
40--.. 31500-·020 
4 0 -2B2 0 0 -· 0 2 0 
40---31000-·020 
40····00000--.. 020 
40-·03~~00···020 

'! 0--2;.~20 0·-0SO 
4 0 .... 2 1 0 () 0 .... 0 '-~ 0 
4 o--2j.2o o-o:.~o 
40 .. -21.000-020 
40·--2B2oo--o;;?.o 
40·-·0 () 0 0 0-020 
4 ()---2f.')60 o-.. 0(.~() 
40--.. 00000···020 
64·--t030i .. ·t:?o 

44·"00087 
44·-80 074 
44----80 j, 03 
~4··80097 
44---80 09(7 
44··80098 

BCS48 
BF199 
BF199 
~'3··?0003 
;_:_>3--.. 20 0 03 
;;,~3i~0002 

23----20002 
1 JP3::.'A 
BC~5:5D 

REMARI<S 



8 . 2 . 4 f' C B f< e M o t e C o n t 7' o 1 Ass y 

F<EF DESCRIPTION 

D4 D.iode S.i fnst low cnp Med c:ond 
DS Diode S.i fnst low cap Med c:ond 
D6 D.iode f'' ~) J. fnf.>t low cnp M~~ d c:ond 
D7 Diode S.i. fost low cop Med c: ond 
DB Diodt.' ("' w.l. ftl!:>t low c:op Med cond 
I)<;> D.iodt.' S.i fost low cop M~~d c:ond 
DiO D.i.odt~ 

("' . 
~) .1. fn•:,t low cop M1'i:d cond 

Dti Diode S.i fnst low cap Med cond 
D12 Diode (.". 

;:> .L fnst low cap Med cond 
D13 D.iode Si fast low cop Med cond 
D14 Diode C' . ,,)J. fll !;) t low cr1p Med c:ond 
DtS Diode S.i fast low cr.1p Med cond 
Di.6 D.L ode S.i ftlSt low cap t'l~~d c:ond 
Di'l Diode Si 
D18 Diode C'. 

~) J. fast low c:np Meet c:ond 
D19 Diode Sl fast low cap Med cond 
D20 Diode ~)l fast 1 ow cap Med cond 
1)21. Diode Si fost low cap Med cond 
D~), ....... Diode C' . ;:>.l fost low crJp Med cond 
D23 D.iode S.i fast low cap Med cond 
D24 Diode Si fast low cap Med cond 
D2S Diode Si fast low cap Med cond 
D26 Diode Sl fast low cap Med cond 
D27 Diode Si fast low cap Med cond 
D28 D.i od~~ S.i fast low cap Med cond 

L1 Inductor 
L:.~ Inductor 
L3 Inductor 
LS Inductor· 
L.6 Inductor 
L.7 Inductor 
L8 In clue tor· 

Pl.. j Plug 6Woy f:)tnndm' d Wr:d't!7' 
p 1... ~·) p ltHJ 4Way !3trJndr.lr·d Wufer 
F' t_:_', Plug tOWo~· f:)tondqrd W1.1 ft.~ r· 

ASSEMBLY 08-01946 

MAN. NAME 

Molex 
Molex 
Moll'!. X 

PCB 0'7···006".>'7 

MAN. PARTNO 

1N4004 

M4 0 3 0 · 6/14, ?:~'MM 
M4030--4/1.4, ::.>?MM 
M4030 10/14,22MM 

A 11 c: o ~"•P on •.'!. n t '" p r t!. f i. xed 4 

PAl~ TNO 

i'3· 10002 
23···1.000? 
('3· 10 () 0 2 
23-.. 1 0 0 0 ;:.~ 
('3· .. 1 () 0 0 2 

23 .... 1000'-~ 
?3· 10002 
i.13-.. l0002 
~:·3·-1 0 0 02 
;~3 .... 1000(?. 
23 .. ·10002 
23 ·-1 o o o;~~ 
?3 .. 10002 
iN4004 
?3 10002 
;;~3···j0()02 

;;··:t,·1 0 0 02 
23·10002 
?3· 10002 
(.~3-.. 10002 
;:-:·~· .. 10002 
23-10002 
?3 .... 10002 
;!3-.. 10002 
;,:·:~· .. ·1 0 0 02 

44 .. ·'702~23 
~4--70224 
44· .. 70244 
-'14·70226 
44 .... 70231 
44· 70101 
44· .. ·70 1 DB 

60· 00061 j()() 

60···00041 1.00 
(:;() 00101. 1.00 

f~ LMAI~ K !:; 



8. 2. 4 P L B 1\ t'?. M o 1: t~ Con t r- o l A~;; •, y 

f~EF 

C1 
("":> ·"-
( ' .. 1 ,..., 
C4 
( 't"" ,::> 

C6 
C'l 
C8 
C9 
CiO 
C:li 
Ci2 
Ci3 
Ci4 
c 1 ~:; 
C16 
C1.7 
Cl8 
Ci9 
C20 
c::.~i 

( ,,.>':> 
'L.. '-

C23 
Ci.~4 
( ' ':)t"• 
·' ,_ • .> 

C~?.b 
Ci:~'l 

c;:~s 

c~::9 
C30 
c~·~ 1 
C32 
(
., .. ,-l ., ... } .... } 

Di 
D? 
1)3 

i?.70p 
390p 
390p 
?20p 
390p 
390p 
J90p 
390p 
390p 
~?.20p 

220p 
390p 
~:>70p 

H~Op 
390p 
1 ;.:.~Op 
120p 
120p 
270p 
120p 
68p 
180p 
iSOp 
27p 
D2p 
ll8n 
l 'r·;n 
6,8n 
2 > ;.:?n 
in 
47n 
47n 
1u 

~5/. 
S/. 
S/. 
S/. 
S/. 
S/. 
~·;:r. 

5% 
5/. 
5/. 
S/. 
5/. 
~·;z 

5/. 
~.iY. 

~~" 
S/. 
~1/. 

S/. 
5/. 
5/. 
S/. 
S/. 
S/. 
2/. 
S/. 
S/. 
5/. 
5/. 
5/. 

20/. 

I>EGCRIPTION 

SOOV N7SO 
SOOV N7~i0 
SOOV N7SO 

~;;oov N7SO 
SOOV N7SO 
~:;oov N7so 
t;; 0 0 V N7~:; 0 
:;;o OV N'7SO 
SOOV N'l~iO 

SOOv N7SO 
SOOv N7SO 

SOOV N750 
~;!OOV N7SO 
SOOV N'/50 
SOOV N'lSO 
SO OV N'7SO 
t;;o OV N7SO 
SOOV N'7SO 
~:>0 OV N7SO 
SOOV N7SO 
:;oov N7~io 

SOOV N7SO 
SOOV N7SO 
SOOV N7SO 
iOOV N'7SO 
1.2SV 
i2SV 
63V 
l~?.SV 
l~~sv 

63V 
63V 
3SV 

CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
CE Cap 
rs Cap 
PG Cap 
PS Cap 
PS Cap 
PS Cap 
CE Cap 
CE Cap 
TA Cap 

D.i.ode S.i. fost low c:r.1p Med cond 
Diode Si fast low cap Med cond 
Diode Sl fast low cap Med cond 

ASSLMDLY 08··01946 

MAN. NAME 

KCK 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
KCK 
Philips 
Philips 
Philips 
Philips 
Philips 
KCK 
Philips 
Philips 
Philips 
Philips 
KCK 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
SaMwho 
SaMwha 
ITT 

PC[I 0'7· OOf>c:;'l 

MAN. PAR TNO 

CCH FiO 
CCH 
CCH 

CCH 
CCH 
CCH 
CCH 
CCH 

CCH 
CCH 1 t·;o 
CCH 
CCH 
CCH 
CCH 
CCH 
CCH 1 ~:; 0 
CCH 
CCH BO 
CCH 
CCH 
CCH 80 
22~~2··- 632 .... r:;oo? 9 
2::?.2~!.···-425···~!. i D 0 ~~ 
;:.~ ;:~ i.~ ;~ ... 4 :? s ... :.:.~ j. ~:; () ::.' 

2??2~ ····42 4····26B 0 ;_:_> 

;,:~ ;.:.~ ~.~ ;,:?. .... 4 ~:~ ~) ... ;_:!. ;,:.~ ;?. () ;,:.~ 

~->??2····4;:.~~:)···~-~ 1 0 0 ;_:> 

TL 
TL 
TAG 

A 11 c o r'l p o n e n t s p r ''! f i \ • .. ' d 4 

PAin·No 

46 ;:~:::.700·-021 
46···23900·-021 
'!6·· 23 110 0-021 
46····22~.1 0 0 ·- 0 21 
'!6··23900·-021 
46-··239 0 0 ··- 0 21 
t:to· 23900·· o:.?.t 
46····231) 0 0 ... 0 :.~ i. 
1)6·23900····021 
46··-22~;~0 0····021 
'!6-··2220 0····021 
46····:.:?.39 0 () ... 0 ~?.1 
l)6···~?.2'70 0····021 
46····2Hl 0 0 ·-02:1 
'!6-23900-021 
46····21 ~-~ 0 () ·- 021 
'l6·· ?ii~O 0·-·021. 
46····21?00····021 
4 6 -· ;!. 2 7 0 0 ·-· () 2 t 
46·-~~1::.>0 0····02t 
'! 6-·· if.,8 0 0 ·- 0 21 
46····2!1800···021 
1!6···21500·-021 
46····12'700-·021 
46··Hl200··01:5 
46-<5180 0·-31 0 
46 ·3EiOO·<HO 
46····3600 0-30 0 
46···3220 O·<H 0 
46--310 0 0·-·31 0 
46····44'70 0-·21 0 
46··-44 '7 0 0 -·~?.1 0 
'!7-··0 1 () 03··-51 0 

23 ·- j_ 0 0 ()? 

?3···10002 
23 -· j. 0 0 () ::.> 

R FMAr~ I< !3 



8.2.4 PCB ReMote Control Assy ASSEMBLY 08-01946 PCB 0'7· 0 06r:;7 All coMponents prefixed 4 

REF- DEBCRIPTION MAN. NAME MAN. PARTNO PART NO f~EMARKS 

R:n 4} 'lk OhM 57. 0 1 ~BW CF Res Philips CR2S 40····34700-·020 
R34 4,'7k OhM 57. 0 1 33W CF Res Philips CR25 40-34700·-·020 
R3S 4,7k OhM 57. 0, 3:3W CF Res Phil.ips CR25 40··34700····020 
1~36 4,7k OhM 57. 0 1 33W CF Res Philips CR2S 40--3470 0·-020 
r~37 4,7k OhM 57. o ,:nw CF Res Philips CR2S 40····34700--020 
R38 4) 'lk OhM 57. 0,33W CF Res Philips CR2S 40-·34700···020 
R39 4} 'lk OhM 57. 0,33W CF Res Philips CR2S 40····34700-·020 
I~ 4 0 4) 'lk OhM S:Y. 0,33W CF l~es Philips CR2S 40·-·3470 0. 0~~0 
RLC Relay 12v DC CR320 :tC/0 Fuji RL DC 12v 64···10301····12;?, 
RLD Relay 12v DC CR320 1C/O Fuji RL DC i2v 64-t030j.··i22 
RLE Relay 12v DC CR320 1C/O Fuji RL DC 12v 64···10301····122 
l~l..F Relay 12v DC CR320 1C/O Fuji RL DC j_2v 64--1.0301·-122 
RL..G Relay 12v DC CR320 iC/0 Fuji RL.. DC 12v 64-··10301 12~~ 

Vi Transistor PNP Si Philips BCSS8 BCSSO 
V2 Transistor PNP Si Philips BCSSO BCS~;o 

V3 Transistor PNP Si Philips BCSSB BCSSO 
V4 Transistor PNP Si Phil.ips BCSS8 BC558 
vs Transistor PNP Si Philips BCSSB BCSSB 
V6 Transistor PNP Si Phil.ips BCSS8 Be~:; so 
V7 Transistor PNP Si Philips BC328 BC328 
vo Transistor PNP Si Phil.ips BCSS8 Bc~·;~:;a 

V9 Transistor' NPN Philips BCS48 BCS48 
V10 Transistor NPN Philips BCS48 BCS40 
Vii Fet Junction P Channel 2NS461 2NS46i. 
Vi2 Fet Junction P Channel ;:~NS461 2N~346i 
V13 Transistor NPN Ph.i.llp~:; BCS48 BCS48 
V14 Transistor PNP S.i Philips BCSSO f.lCS~i8 

ViS Transistor PNP Si Philips BCSS8 BCSSB 
V16 Transistor PNP Si Ph.i.lip!:; BCS~:;n BCS~."ifJ 
V17 Transistor PNP Sl Philip~:; BCSS8 BCSSB 



8 • 2 . 4 P L n r~ e r-1 o tt.~ c on tr· o 1 A<.:; s y 

I~LF 

PL4 
f• 1.. ·~; 
F' 1 ... 6 
I'L7 
Pt ... n 

Ri 
1~2 

F~ 3 
r~ 4 
F~ t_, 

IH> 
R'7 
RB 
R<"/ 
RiO 
F<i i 
Ri2 
R t ~~ 

IH4 
RtS 
I~ :16 
F~ 1. 'J 
r~ 1 B 
Ht9 
I~?. 0 
R;_:!.i 
r~ ~~2 

R ~~3 
1~;~4 

l····:n·· 
~ t.. . .. ) 

1~26 
F~ ;?.'/ 

r~ ;,:>n 
l .... :l(') 
'\( ... ; 

r~ :) o 
1~3t 

IL5~.> 

DESCIHPTION 

Plug 10Way Standard Wafer 
l'lug 10Way Stondi.H'd W1.1f~~r· 

P 1 u q 1 0 W o y ~:; t 1.111 d t.H' d Waf ~u· 
Plug 6Way Standurd Wofer 
Plug 4Way Standard Wafer 

470 OhM 
4,7k OhM 
4,7k OhM 
4,7k OhM 
4?7k OhM 
4;7k OhM 
4;7k OhM 
22 OhM 
22 OhM 
4,7k OhM 
4,7k OhM 
4,7k OhM 
4,7k OhM 
4,7k OhM 
4,7k OhM 
100 OhM 
2,7k OhM 
220 OhM 
4,7k OhM 
4,7k OhM 
3,3k OhM 
10k OhM 
10k OhM 
S.O.T. 
iOk OhM 
39k OhM 
39k OhM 
10k OhM 
tOk OhM 
iOk OhM 
tOk OhM 
10k OhM 

S% 
S% 
S% 
S% 
~;:r. 

S% 
S% 
S% 
S% 
S'% 
~;'% 

S% 
S% 
S% 
S'% 
S% 
S% 
S'% 
~i% 

S'% 
:i% 
S'% 
~:;:r. 

S% 
S/. 
5/. 
t.i% 
S% 
:;z 
~i% 

t.i% 
5% 

(}I !.)W 

0,33W 
0, 3:3W 
0,33W 
0,33W 
0,33W 
0,33W 
0,33W 
o,;·nw 
0,33W 
0 , ~~3W 
0,33W 
0,33W 
0,33W 
0,33W 
o,sw 
0,33W 
0,67W 
0,33W 
0,33W 
0,33W 
0,33W 
0 1 33W 
O,J3W 
0,33W 
0,33W 
o, :nw 
0 , ;33W 
o, :.nt~ 
0,33W 
0,33W 
0,33W 

CF Re<.:> 
CF Res 
CF Res 
CF Res 
CF Re<.:> 
CF Re!:> 
CF R~"!~:; 

CF Res 
CF F~es 
CF R~.!S 

CF Fh:!s 
CF Res 
CF Ret:; 
CF Res 
CF Res 
CF Res 
CF Re<.:> 
CF RI~S 

CF Rt?.S 

CF r~ e s 
CF R ~~ s 
CF l~e~:; 

CF R~.~<.:> 
CF R~!.s 
CF Res 
CF Res 
CF r~t?.!:> 
cr· Rt! ~:; 

CF t:~f~!:> 
CF Res 
cr· r~''?.s 
CF Pe!:; 

ASSEMBLY 08~ 01946 

MAN. NAME 

Molex 
Molex 
Molex 
Mol ex 
Molex 

Phi l.ip<.:; 
Philips 
Philips 
Phi Ups 
Philips 
Philip::; 
Ph.i.lips 
Ph.i.lips 
Phil.ips 
Philips 
Philips 
Philip~:; 

Phil .ips 
Ph.i.lips 
Phil.ips 
Philips 
Phil .ips 
Philips 
Phi l.i.p1:; 
Philips 
Ph.i.l.ips 
Ph.ilips 
Ph.i.l.ips 
Ph .i.l ip!:; 
Philips 
Philips 
Ph .i.l.ip<.:; 
Ph .i.l.i.p!:> 
Ph .1.1 ip':, 
Philip!:> 
Ph.il.ips 
Ph.i.J .i.ps 

PCB 0'7 00657 

MAN. PARTNO 

M40JO ··i0/14>;.~2MM 
M4030·· :1.0/14, ;~~2Mt1 
M4030-10/14,22MM 
M4o:·~o ·6/14 > :.:.~;.?.MM 
M40 3 0--4/14, ;:>.;_:>MM 

Cl~37 

CR2S 
CR2S 
CR2~:i 

CR?r:; 
cr~ ;.?.~:> 

CR25 
CR2S 
CR2S 
CR;!S 
CR~?.~:i 
CR2S 
CR ~-~~; 
CR;~s 

CR2S 
CR37 
CR25 
CRS2 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR2S 
CR25 
CR2S 
CR25 
CR25 
CR2S 

A 11 co Mp on 1'.! n t. ::; p r 1'.! f .L x ~~ d 4 

PM~TNO 

60··00l01····l00 
60····00:1.01···100 
60-·00101-··1.00 
6 0 ... 0 0 () (.) 1··-1 0 () 
60····00041····j.OO 

'l 0 .. ;~4 '7 0 0 .... 0 3 0 
40····34700··· 020 
40-34700-·020 
4 0 -·34 7 0 () ... () 2 0 
40····34700···020 
4 0--34 7 () 0 ... () 2 0 
.1!0··34700···020 
4 () ... i 22 () () .... () 2 0 
'l o- .. :~.;~~;.~o o---020 
4 0····:34'7 0 0 -·· 020 
4 0 ··-34'70 () .... 0 20 
4 0-·:~47 0 0 ... 0 2 0 
40····34700····020 
40 ····34 7 00 -· 0 2 0 
.1!0···34'700-··020 
40-·21 0 0 0·-030 
40· 32700····020 
40·· .. ~?.220 0····040 
40·<34700·· 020 
40····34700····0~~0 
.1!0··3:3300 .. ··0;~0 
40··-41000·-·020 
.1!0··41000··-020 
40····00000···020 
-'10····41000····020 
40····43900····0;_:>() 
40····43900-0~~0 

40····4:1.000····020 
40 4\000 Oi?.O 
40--41000····020 
40 'l1000···0i!.O 
40····4lOOO···O~:~o 

REMAI~J<S 



8.2.5 PCB Aud1o Mute 

REF DEBCRIPTION 

R8 390k OhM S/. 0 1 3~3W CF Re~> 
1~9 100k OhM 2X 0 1 5W MF Rills 
RiO 91k OhM 2/. o,sw MF Res 
fH1 1M OhM 5/. o 1 3:~w CF Res 
R12 33k OhM S/. 0,33W CF Res 
fH3 470k OhM 5/. 0,3:3W CF f~es 
R14 1M OhM 5/. 0 1 33W CF Res 
R15 2 I i.lk OhM S/. 0,:33W CF Res 
Ri6 100k OhM r:; /. o, :nw CF Re!;; 
I~ 1'7 S.O.T. ~:;x 0,33W CF Res 
•u.s t, Sk OhM S/. 0 1 33W CF Res 
IH9 lOOk OhM 5/. 0 1 l3W CF Res 
R21 1M OhM 5/. 0 1 33W CF Res 
R ;!.~~ 1?0k OhM 5/. 0,33W CF Res 
R23 3, :5M OhM 10/. 0,33W CF Res 
r~24 560k OhM 5X 0,3:3W CF Res 
R~>c L..:J it.') 0 k OhM ~~X 0 1 SW MF Res 
R ~:~6 1. so k OhM ~~% 0) r;;w MF Res 
R27 1M OhM S/. o, :Bw CF Rer:> 
I~ ~?.8 ;:>20k OhM 2X o,sw MF Re!;; 
R29 i.!40 k OhM 2/. o,sw MF Res 
1~30 1M OhM sx 0,33W CF Res 
R31 331< OhM ~-i/. 0,33W CF Res 
R3~~ 4'70 k OhM 5% 0,33W CF Res 
R33 :I.M OhM 5/. 0 1 33W CF Res 
R34 :.?. ';?I< OhM 5/. 0,33W CF Re~:; 

R 3~) tOOk OhM ~:; /. 0 1 33W CF R~'!s 
1~36 2, Z:>k OhM 5/. 0,33W CF Ret:; 
r~ 37 1M OhM t:i /. 0,33W CF Res 
R38 2,'?M OhM 10?:: 0,33W CF r~e s 
f~ ~59 iOk OhM 5/. 0,33W CF Res 
r~ 4 o 4'?()k OhM ':;")% 0,33W CF r~e s 
FUI 1 it-1 OhM r:;:r. o ,:nw cr Re!'.> 
RV:I. PotentioMeter Vert Tr.i.M l....i.n 1.0K 

lC'i Operational AMplifier (~tJI:HI TC 
IC? Dper·at i onol Ar1pl.i.f.i,,_.,, !~ u nd IC 
1L3 Dper·qt I.Oitol Al''tplLf.l.t=.~r· (Julld lC 

'v' r·, I· 1.• I J ,,n,.: 1 1 on P Chnnne ·1 

ASSEMBLY 08-01361 

MAN. NAME 

Philip!-:; 
Philips 
Philip<:> 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Ph.il.i.ps 
Philips 
Phil .ips 
Philips 
Philips 
Philips 
Ph .i lip£; 
Philips 
Philips 
Phll.i.ps 
Phll.ips 
Ph.il.i.ps 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 
Philips 

Nntionnl 
NIJ t .1. on a 1 
Not.i.onol 

PCB 07···00331 

MAN. PARTNO 

CR2S 
MR30 
MR30 
CR25 
CR2S 
CR25 
CR2S 
CR2S 
CR2S 
CR25 
CR2S 
CR25 
CR2S 
CR25 
CR~~S 
CR25 
MR30 
MR30 
CR2S 
MR30 
MR30 
CR25 
CR2S 
CR25 
CR2S 
CR25 
CR~~S 
CR25 
CR2S 
CR25 
CR2~:> 
CR2S 
CR2S 
2:522···-41 0···050 07 

LM3900N 
LMJ?OON 
I...M3900N 

2NS46t 

All coMponents preflxed 9 

PARTNO 

40···53900···020 
40····51000····510 
40····49100···510 
40··-61 0 0 0·-·020 
4 0 -··4330 0-020 
4 0-·547 0 0-·· 020 
4 0 -·· 61 0 0 0 -· 0 2 0 
40·-32~~00·-·020 

40···51000-020 
40-··00000····020 
4 0 ... 31 s 0 0 -- 0 2 0 
40-··51000·-020 
4 0····61 0 0 0···020 
40 -··512 0 0-02 0 
4 0-··6330 0--02 0 
40····55600-··020 
4 0 ··- s 1 50 0-51 0 
40····51500-·510 
40····61000-020 
40 ····s2;.?o o·-5 1 o 
40···52400··-510 
4 0 ··-61 {) 0 0 ·- 0 2 0 
4 0 ···4330 0··-02 0 
40-··54700-020 
40-·61000-020 
40--32200-020 
40-··51000-020 
40····32~~00-020 
40···61000-020 
40····6270 0·-020 
fl.0···41000-020 
40····54700····020 
40····61000·-020 
42 ···-4 1 0 '7 8 -· 0 0 0 

XA·-03900-000 
XA-03?00-000 
XA·-03900-000 

2W)4f.>l 

REMARKS 



8.2.5 PCB Aud i.o Mute ASSEMBLY 08-01361 PCB 0'7··00331 All coMponents prefixed 9 
............... --- ... - .... ··- ... - .... --- -·· .................................... ·-- ...• - -- ........ ··- -·· .... -- -- ............ -·· -- -- -- .... --~ ........ ··- ............................... -·· ........ ··- ··- -·- -- ....................... -· ................ --- ·-· .... ·- ................ -- ........................................ -· ................... -·· ·- ...... 

F~FF DESCRIPTION MAN. NAME MAN. PART NO PAI~TNO RLMARI<!:; 
ooOO ooo - ••OO ,,,, oo• •o o '"' oo.o ooo, ooo o•OO Oo •o- •••o o••• oooo Oooo -·· -· ••- '000 oooO oooo ooOO •0- OooO '"' 0•0 OOoO Oooo oooo »•0 •Ooo ooo oo ... '00 , .. 0000 0000 ooOO 00 0 0000 --- OoOO 00•0 00 0 00•• ·- >000 OoOO 00•• .... OoOO OooO OOoO OooO --· -- OooO -·· •- O•• ••• •ooo oOOO oooo o 0 oooo oo 0 ••o• •o•o OOOo OoOO oooO OOoO Ooo• ·- OooO ••- oooo Oo- oOOO- OMO •••O ooOO oOOO ooo oooo- ooOO 00 - •" ••• • "oooO 00 0 " 00 0 " 

Ci jOn iOX 2SOV PE C11p Philips 2222·<542 45103 46···410()0····500 
C2 iOn iOX 2SOV PE C11p Philips 2222··342···451 o:3 46-·41 0 0 0 ····SO 0 
C3 390p sx 2SOV PS Cllp Philips 2222·· 426·· 23901 46···23<'/00·320 
C4 S6p 2X iOOV NiSO CE Cllp Phil.i.p~:; 222~~-·-632-··34569 46···15600···012 
ct· .) 6,fJn sx 63V PS C11p Philips 2222····4~~4··· 26002 46· 36fJ00···300 
C6 :390p sx 2SOV PS Cllp Phil.ipr:. 22;.~2 ···426 ··2390 1 46·-·239 () () ·-32 0 
C7 S6p 2X iOOV NiSO CE C11p Phil.ips 222;?.····63~~-··34569 4(r 1S600···012 
co 6 1 8n sx 63V PS Cllp Philips 22c.~2-·424·-·260 o ;~ 46-·36800·-300 
C9 47n iOX 2SOV PE Cllp Phil.ips 22~~2 .. ··342--454 '7:3 46--4470 o--so o 
CiO iu 20?:: 3SV TA Cllp ITT TAG 47····01003···510 
Cii 47n iOX 250V PE Cllp Ph.il.ips 2222·· 342··-4S4'73 46·· 4470 O····~:'iO 0 
Ci2 4'7n iOX 2SOV PE Cllp Philips 2222-342····45473 46--4470 0··-SO 0 
Ci3 1 1 2n sx 12SV PS Cllp Philips ~~222-·· 425····212 0 2 46·-:51200-.. 310 
Ci4 iSOp 2?:: iOOV N150 CE Cllp Phll.ips 2222···632-··34151 46····21500-··012 
CtS 6 1 8n sx 63V PS Cnp Philips 2222-··424····26802 46···3680 0···30 0 
Ci6 1,2n 57. 125V PS Cllp Philips 2222--4;.~5····212 02 46·-·312 () 0 ·-31 0 
Ci7 iSOp 27. iOOV NiSO CE Cnp Philips 2222-··632·-341 51 46-··21 so 0-·0 12 
Ci8 6 1 8n 57. 63V PS Cnp Philips 2222-··424··-26802 46···3680 0-30 0 
C19 47n 107. 250V PE Cnp Philip£". 2222--342--45473 46··4470 O····SO 0 
C20 ':) "':) ,_ 1 .... u 207. 3SV TA CIJp ITT TAG 47-··02203-·Si 0 
C2i ':> ':> 

1 •• 1 '·· u 207. 35V TA Cllp ITT TAG -'17--02203-51 0 

Di Diode S.i fast low cap Med cond 23--10002 
D2 Diode Si fnst low cllp Med cond 23··10002 
D3 Diode Si fast low cap Med cond 23--10002 
D4 Diode Si fiJst low Cllp Med cond 23··-10002 
DS Diode Si fast low cllp Med cond 23-10002 
D6 Diode Si fiJst low cap Med cond ~7'3···1 0 0 02 

R j_ lOOk OhM 57. 0 1 33W CF Res Philips CR25 40-·51000-020 
R2 600k OhM 57. 0 1 33W CF Res Philips CR2S 40-··56800·-·020 
R3 330k OhM sx 0 1 33W CF Res Philips CR25 40-53:30 0-·020 
R4 1.001< OhM 57. 0,33W CF Res Philips CR2S L! 0···51 0 0 0-020 
RS 470k OhM 57. 0,33W CF Res Philips CR2S 40--54700-020 
F~6 120k OhM 27. 0,5W MF Res Philips MR30 L!0··-51200--510 
1~'7 1.20k OhM 2% o,sw MF l~es Philip~:; MR30 40-·~5120 0--Si 0 



8. 2 . 6 f' C H EM e r' g en c y C a 11 

REF 

IC2 
V3 
V4 

DESCRIPTION 

Operational AMplifier 
Transistor PNP Si 
Transistor PNP Si 

ASSEMBLY 08-00889 

MAN. NAME 

IC National 
Philips 
Philips 

PCB 07··-0 0:305 

MAN. PARTNO 

LM74tCN 
BCSS8 
BC328 

A 1 1 c: o M p o n e n t s p r' t=?. f .i x t=!. d 6 

PARTNO 

XA·-·00741 .... 100 
BCSS8 
[lC528 

REMARKS 



8.2.6 PLlt EN!'>.r'(jt>.nc:y Ct.lll ASSEMBLY 08-00889 PCB 0'7··00:-505 All coMponents prefixed 6 

REF DESCRIPTION MAN. NAME MAN. PARTNO PARTNO REMARKS 
·-· ........ -·· ............ ··- -·· ··- .... ·-· ··- ........... - .... . .................... ··-- -··· ··- ....................... -· .... --· ··- .... ·-· .................... ··- ........ -- -··- .... ... . ........... ··- -·· ....... ·-· .... ·-· ............ ·-· ........ --- ·-- .... --· ........ •··· .... -· .... ··- .... - .... - .................... ·-- --- -- -·- ........ ·-·- ··- ....... 

C:-5 J;?,()p 5/. :.?.SOV P!3 Cnp Ph .i.l.i.p~:> :::~~~~!.2-·4:::~6·· 2:-53 0 1 46-2:330 0···~~20 
C6 330p 5/. 250V PS C1.1p Philips 222~~~···426 ·-23:3 0 1. 46····2:33 0 0-3~~0 
C7 4 1 '/u ;~ 0 /. 3r:>v TA C1.1p I'T T TAG -17··-04703··-51 0 
en 4,7u ;.~~ 0 /. 35V TA Cap ITT TAG 4'7·-0 4 '7 03·-51 0 
C<J iOn 2/. 63V PB Cap Philips ~!.22~~ .... 424···31. 0 0 3 4 6 -·4 1 0 0 0 .. :~ 0 :t 
CUI 1. 0 n 2/. 63V PS Cap Philips ;~;?.22·-424 .... 3 j_ () 0 3 4 6 .... 41 0 0 0 .... 3 0 j_ 

Di Diode Si f1.1st low cap Med cond ?~~-·-10002 

D~~ Diode Si fast low cap Med cond 23 .. -10002 
D:3 Diode Si fast low cap Med cond ;:•3 .. ·1 0 0 02 
D4 Diode Si fast low cap Med cond 23 .. ·10002 

R2 :lOOk OhM 2/. o,sw MF Res Philips MR30 JlO .... ~;t000-510 
R3 33k OhM 5/. 0,33W CF Res Ph llips CR25 40-43300-·020 
R5 4,7k OhM 5/. 0,33W CF Res Philips CR2S 'l0--34700-020 
R6 4,7k OhM 5/. 0,33W CF Res Philips CR25 40-.. 34'700·-·020 
RO 60k OhM 2/. o,sw MF Res Philips MR30 40·-46800 .. ·510 
1~9 33k OhM S% 0,33W CF Res Philips CR2S 40-43~300 .... 020 
RU. 4,7k OhM S/. 0,33W CF Re!=.> Philips CR25 40· .. 34700 .... 020 
IH2 4,7k OhM 5% 0 1 33W CF Res Philips CR2S 40 .... 34'700 .... 020 
R13 fJ2k OhM 5/. 0,33W CF Res Philips CR2S 'l 0 ··482 0 0 ·-·0 20 
R1.4 1. 0 0 I< OhM S/. 0,33W CF r~es Philips CR25 4 0 -51 0 () () .... 0 2 0 
RiS ;?.;~ k OhM 5/. 0 1 33W CF f~ e s Philips CR2S 4 0 ° ·422 0 0 ·-· 0 2 0 
R16 470 OhM 5/. 0 1 :~3W CF Res Philips CR2S 40·· .. 24700·-·020 
ra7 10k OhM 5/. 0,33W CF Res Philips CR25 40--41.000-020 
Rio 10k OhM s:r. 0,33W CF Res Philips CR25 40-·At 0 00-·020 
Rib S.O.T. 5/. 0,33W CF Res Philips CR25 4 0 ... 0 0 0 0 0 - 0 2 0 
R4a 100k OhM 27. o,sw MF Res Philips MR30 40--51000-·510 
F< 4b B.D.T. 5/. 0,33W CF R e !:> Philips CR2S 40·-00000-020 
R '7a 1-0k OhM s:x 0,33W CF Res Philips CR2S 40·-41 () 0 0-020 
f< 7b ~3, 0. T. ~)/. 0, 3:3W CF r~es Philips CR25 40 .... 00000-020 
IH Oa 68k OhM 2/. 0,5W MF Res Philips MR30 40-4680 0-·51 0 
R10b ~:;. 0. T, 57. 0,33W CF Res Ph .i.l.i.ps CR2~; 40 .. ··00000--020 

ICi Operational AMplifier IC Nat.i.on1.1l LM'741.CN XA-00'741-·100 



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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FL2 

B 

EME~ENCY 

CALL 

L_ ______________________________________________ ~q~~----~ 

ALL DEVICES VIEWED FR01v1 BASE. 
UNLE'5'5 OT~ERWISE: STATED 

~ 
bC< 

TIP31A 

@ 
<bC 

BC548 
BC'558 
BC328 

LZ- L I 
LII-UIC 
T4- Tro 
LIQ- LlCO 

·~ 
~ 
T8A.BIOA5 

~ 
b<C 
B~4Q4 

BFIQ8 

q 
;__ .... '48 

~ 

O.AQI 
6AWoC2 
lN4004. 
C3VQ 
CQVI 
C0V8 

MV210Q 

MV220Q 

MAIN 

PCB 0"'7-005'=>7 MODE 
OPTION 

ASSY 08-01644-00I 

LORUONLY 

LU 

-----
COHPOI'-IENT~ FITTED 

DELETE C!)q, bS,&'f ,82., 114-1'22) 
o•·s~-'S'!lc,b"1-72, L18i 
RSE., qq-101, 148-151, 
115~-16'5>; V~2,34, 3~ 

F<T C"'O 
LINK C ,D.E,F .. c; 

DELETE c~.~q ,az.) o•:.-?-~5, 
Rqq-101, 14q-ISI, V32 

CIT Cl50 

LINK c 
FIT AlL COMP()I'.IENT~ A5 ~OWN 
EXCEPT CISO 

P.C.B. 04-01182 ISS. 5 



Port oF 

10 

~·~- S2, 170- IT~ 
Z2-LI 

C8- ~, l?t:> 'Zq 

DE.- ', '~ 8.0 

LZ--., 1g 22 

C!t"SE.LEC"TED _/" ~-- LZ2 

C>UNNEL '""'~: f 
+:_ ~- ~~ 

2 • 
0':1 0-110 07 

IER 

TED 

ow­
"LY 
;w--

sz:l ~~o I : ~ 0~71'j':t~gt~l"-~t~t_:t_"' SPECIFICAIION 

RB20Cl 

-----
RB20Q 

RB2oq-o 
VOLUt-ITAR'i SUB-
!MisSION& EoXPORT 

K EXPORT ONLY 

r~~~~rr .. 
- ZIOCI [Qq X X -,.,. 

- vZ10Q 21CA - X -

~ 
• 
ILY 

bL"T)( 

101< ~<><a l<.kz - IZK \ak 

- - 61<.2 - 12K \ak 

Ok i&k8 LINK 33k - IN 

- - t->NK 33k - IN 

2 

K 

IENl !=l"f"TEO 
4f..NT ~l" FITTED 

CONTROL RAIL VOL I AGES 

C24 -zq,I~Q-1~~ 

020-~1, 6\-Be 

Lll- lb, 2?..-26 

CHANNEL 

CLARIF"I~ 

CO~I:i!Ol LOGIC .. R71 

NOISE LIMITER 
OPTIOJ.J N 

ALL COMPONE"-'"TS 
200 SERIES De:'&16"--A.TIOt..l5 

TP\1 

~NOSIGI-JAL 

cse 

3o3 

,-

ca 

47• 

RAIL ST PciNi sS6JxuSB SSE~·<c:u5B LSB R)l. LBB ,, AM R> AM T)( 

5K5/q ~ \I·~ 11·5 11·5 11·5 11·5 

SK'5/ l _ 11_·_5_ _ o __ \I•':> _o __ _1_1·_5 _ _o __ 
SK5/<0 _ o __ 11·5 0 II·? __ o __ 11·5 

':5J 
Pact <f ~ 3 -- --

4 

P7 ['-.l: - - l SK'0/7 0 0 11·5 II·':> 1/·5 0 

SKo:!-/2 __ 11_·5 __ __ o __ \\·5 0 0 ~ 
TP7 10·4 10·7 ~ 10·7 0 ~ 

SK'5/'5 \1·5 II·':! _11_·_5_ 11·5 _1_1·_5_ 0 

.t.-lENT N()l"E.5 :-

A"-10 DC VOL..,.AGE:S ARE MEASURED WITk RESPECT TO THE NE..GA\tYE RAIL (NO OPTIOI'J5 FllTED) 
ES ARE TYPICAL AND MAY VARY BETWEEN U"-JITS. 50\..AE VOLTAGES WILL VARY 
HAANEL ~~EQUENCY .. 
lAGE5 MEASURED WITH 20ic.n../Y MElER UNO£:R NO SIGNAL CONDil" ION5 :­
::.ErVE AJo..I.O "TRANSMI"T MODES 
:E'VE MODE 
q•.J5M:T MODE 

TA<~ES I.AEASURE.O WITH AN OSCiL_LOSCOPE_ PROB.C IQMSL .t..NC ,'2_p>=" OR ~OWE:_R. 1 
0?13 U5B MODE. EXCEPT WHERE:. INDICAIE::.O QTHERW15L:-

TRAt-J5MIT VOL !AGES 11-.l PEAK- PEAK U\-.l.ITS 1 WIT>-< A SINGLE TONE APPROX 1\<..~z_ 2Q.,..,vnns 
BALANCED, APPLIED TO 1"1-<E MICROP>-<ONE INP\J\ -fl.-liS CDRRESPOf.J05 l"O APPR<?X lo-:lB OF 
CCIMPRE~iOt--.1 I~ T>-<E MICROP40NE AMP. A T'M:l lD"--E:. 'OOURCE WILL. G.1VE T\...IE::. 5AMt:-
PE.AK- PE:AK MEAO::,UI<EMEhl\5 IN lHE EXCIOER 
I?ECEiVE. YOl...TPoGE.S EXPRE.5SE:.D AS E."tv1F ~OM A '50n.. 501JI<CE APPLIED VIA AC COUPLit.JG TC...' 
TI-lE POINT 1..._.0\CATE.O, WI·IICI-l Wll..L CAUOE TI-lE AGC VOLTAGE AT OPII "TO INCREASE:. B'i 300mV 
RlOM IT"5 t--.10 SIG"-'AL VALLIE IN "T"HE. R:ECErYE MOOE. 
VOl. TAG.E'S IN PE..AK.- PEAK INPUT""5 IN THE. RECEIVE AND TRAN'2ll.r\\T N\QOE'3 

CIRCUI"T NO"TES:-
1. [Q)CONTROL RAILS (ill> ORI(-,,l--. (:t-

2. ALL DIODE.? )t-,~qiA.. OR EQUIVALENT 
3. WIRING EX TE.Rt-.JAL TO PCB'S FC'>-c E 

FOR ~URT~ER INFORMA11QL, RCt= LHA.S-:~ S C,Rc_,_y,T 
4 ~-REQUENCIE5 SHOW\..J AT Mn•, T(JR p,.-- "'-<' '· AkL FCJr;..> 

OPERATION WIT.., 1kHz_ MODlkAT,"'·~-

L____2:r_jVOLUME 

RY< 

TAl([_ 
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NK BETWEEN A~ B WHEN OPTION 'N' 
TED 
S \NL1\4A OR EQUI\JALENT UNLES'::J 
rHERWISE 
OP OF BOARD AROl)"-'D MOUNTING 
FORE F-ITTING- FILTCP"--" 

C,DE'",I-~G WI--H::.f'>~ ll'fi)I'>J I<' f>.. Nr ' t T '> [ 

WH!::tJ JPTKlt--1 f ITT~t 

MAIN PC.B. 

1':>-IOO'!:.~CBN ,, ~ .... &~ 

15-10054 AW WIDE R.:r; ONLfl 

-1oor:,s cBw , R~1j 
~~~~~~ND~l_S_E_L_lM_l_T_E_R 

TRANSFORMER- WINDINGS-I 

T\ 44·B0022 ye ~~~T _ ~~ 

4 BOO~ ':jn SI-K)r.n r- d 
LOI-IG - 9n 
----

4 S0024 bl SHoRT - 9n 
____ LON(:,-~ 

T7 44-8001~ blv !;HORT- rd 
__ /rd LON(, - <;~n 

2'"l_ 44 B0104 bn/. ~~T- ;~ 

ASSY. 

bk ~ORT- .30 
4-800~7 /bn MEDIUM- rq 
----··- l...Of'.IC:r-rd 

NOTE 8 

2. R/70- 1001< 
Odd<Zd. 
C/N 2420 ~Ji/ 

'20/11/S? 

08-0164 4-001 ISS. 2 



00 NOl 1N5ERI LE.\D 
INTO HOLE SEND LEAD AND -flf---.,..:::_::;,... 
SOLL)£R. TO lOP TRAO< ONLY 

CODE 

C-'N 

CBN 

Ci>.W 

BW 

"' "' 'o 
• 0 

-~ 
0 

CLARIFIER 

NOT FITTED 

NARRoW R, ONLY 

NARROW R:.t Sl T)C. 

W\OE R.x ONLY 

WIDE R><. & TJI. 

C45 

82-p 

3'lp 

3'tp 

-
-

TABLE A 
V40 V41 

- - - - -

- M\12\Qq v ./ / 

- "'V2\Qq - ./ -

r-.vzl09 ~V2109 / ./ ./ 

~V21Qq MV2\Qq - ./ -

--
R60 Rb7~jR .. q ~jR71 R72 R73 R74 ~75 v::7 

- - - - - - - - - - -
-

Y.,.s _,.. \<,Kz . / \Ok ./ . - 12k 8k2 / 

/ - - / / / l>k - 12.k 8kZ :; 
/ \Ok i"k8 ./ / ./ INK~~ - 1"1!(/ 

./ - - / ./ / INK~k - I'"; 

PCB 07-00557 ISS. 6 

NOTES:-

1 FIT TCW LINK BETWEEN A¢. B WHEt 
IS NGT !=\TIED, 

2. -'LL DIODE':> 1Nq14-' OR EQUIVALENT 
SHOWN OTHERWI':>E . 

3. TIN ON loP OF BOA.R.D AROUND M 
HOLES BEFORE FI"TTit--..K:T FILTERS 

4. !=IT LINKS C, D,E ,F 4-- (7 WHEN OP"Tl()l 
FIT LINK C WHEN QPT)()N 'LU' FITT 



INC 

v1PONENT5 PREFIXED i 

12 

2 

PL7 

MAIN PCB 
REF04-0IIB2. 

EXTENSION 
LOUDSPEAKER 
(OPTtON::-L) 

---, 

I 

I 

~041 
I 
I 
I 
I 
I 

-=tbk 
___ _j 

SKIO 
ANTENNA 

NOTE: WAFER SW\ k FllTEO AS 
STANDARD TO 14-00103 AVAILABLE AS 
14-00132 FOR RE.TROFIT iO 14-00130 

6KI3 ANTENI>JA SELECTOR (OPT10t-.1AL) 

. 'IDJ~J.JJJ ·o~1:~"~·n 

C~CU\"T Nmp;;:-
L Q CON"TROL RAIL5 
2. ALL OIOOE'5 lt-Jq14 OR EQUIVALENT UNLE'OS SHOW~ OTHERWISE:. MUTE. ADJUST 

MEASUREMENT NOTES:- RftLV
3 

lOOk/A 
\. ALL VOL \AGES ARE MEASURED WITH RESPECT TO THE NEGA"'TIVE 

2 ~~LVo~~~~~~S6~~J"~~:~EA~~E't~~~~ErWd6~~/~~~ER, Sl(qr - -, 
At-10 ARE. IN l"\-IE TRANSMIT MODE AND WITHOUT SIGNALS WP\JED TOT52/3~-0VTPUT 

~:- TOTh2)4...,.,?<J...NPUT I 
L usE LOW CAPACITANCE. PROBE TO MEASURE VOLTAGE AT v~,v4 coLL£cToRS, ~fl-,,1 /C I 

47pF. 3,-N 
2. USE AN EARTH AS CLOSE AS PRACTICABLE TO POINT OF MEASUREt.t::NT. TOT52jz.1.Wl(.1..+ MUTE 

WIND EXCESS PROBE EARTH LEAD AROlJt-.ID PROBE TO Mlt-l\M1'5E LOOP .AREA. !P<' I 
or -PCB 07-00331 

5KII 

LY2F V23027 

Cl-lANNEL SELECT 
MUTE ~6 I ASS'/ 08-013<01 

ON 
4 

OI=F I CCT 04-007\q I 
SY-J:a • !> ~ ~- ALL COMP:::f..IENTS 

TOTS2/G ~rr_ ~~~ J 
N/C 

b+c 
MRF220 
MR.F42.l 

P.A. & CHASSIS 

HANDSET A50Y 
OB-00007 

MIC A55Y 
08- OODGO 

04-01365 ISS. 1 



PL5 
MAIN PCB 

REF04-0J/82 

l 
51 

I n 
B 

PL2 I ~R'S {5~~2 MAIN PCB RV2 

REF.04-0\182 I CLARIFlE,.._R 

I (OPTION) 

l PL4 
I MAIN PCB 

REF04-0118Z 

TO 5K4 A/R 
FOR 2-FRE.Q SIMPLEX 
sw 14-00130 
REPLACED B'i 
ow 14-00133 

Puc, 
MAIN PCB 

REF 04-0IIBZ 

I 
I 
I 
I 

lJ 
:~t-~;MPONENlS PREFIXED 1 

LP2 
POWER 

10 --4'"""<>=--r--"1"',: 
B2/4 

ZZO..rt RE.61STOR FIT"TED 
ONLY W~EN I...IEADPI-IONE.5 
USED. 

PL7 

MAIN PCB 
REF 04-01182 

A§f¥c 
2 ALl 

MEASL 
I. ALL 

~AIL 

2 DC 
ANC 

~ 
L USE 

<.7pf 
2 USE 

WINC 

1"""~":~ 
<lc. b bc<e 

BDI35 T',P32A 
BD<o7e. 

LY2F 



<MAFLOW BEFORE FIXII-JG TO 1-1EATS1f..JK 

SSOCIATED IRAI-JSISTORS & TRANSFOR!.AERS 
, 2%Ag 
.JK SPACER WITH TI-IERMAFLOW 

TRAI-JSFORMEOR WINOING'3 

44·80103 Sf-\ORT- RD 
"13 GREEN LONG-RD/GN 

f44·80097 SHORT- GN 
18 BWE LONG- RD 

1'10 
44·80098 51-!0RT-GN 
BK/~ LOt-..JC;- RO 

~----,-

12 44·80074 51-!0RT- RD 

f---. RD/YL LONG- RD 

11 44·80C87 SI-IORT-GN 
RED LOI-..!G -RD 

P.A P C.B ASS Y 0 8-0 1914 ISS. 1 



.. :::::' :·: 

1 COAT V5 -8 FLAI-JGE WITH Tl-lERMAFLOW BEFORE FIXI\.JG TO 

.2. ~'COR SOLDERII-JG C13 7 C1G 7 C17, ASSOCIATED IRA\.JSISTORS&TRA 
USE CAPALLOY Co2% Sn, 36%Pb

7 
2%Ag 

3. COAT TOP & BOTTOM 01'0 HEATSI\.JK SPACER WITH THERMA 
BEFORE I'OITTIIJG 

4. ENSuRE .SPACE. 8£-rWEE.N V/4- • HEAtSII~K 15 F•LcED w.-ro.~ TH£Rr 



--------------------------------------------------------------------~'~·----~~~~~------'~·~----­' . 

~ 244 

~28 t:-::: 
)q 

2 

bk ~ bk 
----~~--~. ~.,-----~-----

PART OF REMOTE CONTROL A.SSY 
i='CB 07-00G':::o7 
A5SY os~o1q4G 

NOTES -

I 

P1,'1 

Pi/2 
Pi/3 
PI 4 

Pl/5 
Pi/C. 

P2/4 
P2/3 
P2/2 
PZ/1 

1 Q28 15 FrTTED Tc PRE'&ET RECEIVER 
OUTPUT LE\IEL ONLY WHEN U5ED 
WITH FULL REMOTE CONTROL S'<S"'TEM 

CHI 
CH 
CH 3 

"" CH 5 
CHi'> 

CH 7 

CH 8 
CH q 
C.,. tO 

REMOTE 

bn 
r 

or 
e 

9n 
bl 

"' wn 
bk 

CONTROL 

P10 

I"'{_ 

~~ L_ ~=-~---
HANDSET ASSY 

08-00067 

HI( A5~Y 

08- 000610 

Bl 

04-013 66 

Jl 

155.1 



PART 

~~020 

~L 
(] 

G 
';. R33 f_. .. 

P5/rQ 
- --

bl 
- --
- --
- --

'--------------,- TUNE - ---
L>B - ---

_ _ CLA.RIFIER - ---
_ _ (L-.,RIFIER - ---
_ _ CLARIFIER - ---

EMGCY CA..LL - ---
NL - ---

DEHOD oiP oc lb• I r 
SKB bl.-_-_-,.,_""c~-1F-""+:,.j+----------------"'="-'""----o~---------,-:_""~•ti'fH~ 

;..1----:t:++.:a---, ~ 2 ' • ' 5 --, 
I~ 2647 I RV3 1/P*~O/Pcl I 
I

.,!,. liD [jjJ ll a I MUTE >DJ HUTE t 
- 1- \00""'" e I 
EMGCY CALL 8 CC-1 04--()()71_~_ -- ' 

L:~~:_ _ _j ~ 



I!!! !JP;:, 

NCTE5:-

I• •••••••• !JPG 

r~J!!! ! ! ! ! ! ! !JP4 

PCB 07-00657 ISS. 1 

1. R28 15 FITTED TC PRESET R>< OUTPUT LEVEL ONLY WHEN 
USED Will-i FULL REMOTE CONTROL SYSTEM . 

---+--- PROGRAMMING- LLJG.O::, 

REMOTE CONTROL P.C.B 08-01946 155.1 



--0\)T 

101 L8 

~CW In t- 188 

~C28 6n8Je 

I 
.f czq .2nZj. ., 

REF. NOIE1 

NOT~:-

!= 

I 
• E 

I 

• • • • 

I• •••••••• •JPG 

r~le • • • • • • • • elP4 

PCB 07-00657 ISS. 1 

1. R28 15 FITIED TO PRESET R>' OUTPUi LEVEL ONLY WHI 
U5ED Will-\ FULL REMO"TE CONTI<:OL SYSTEM . 



C7 56 

R9 10011 RIO 

R14 
+ 1M 

;.gv 

R8 

390K 
R16 

lOOK 

+ 

OV UNMUTE 
+10•5V MUTE 

MUTE 04-00719 ISS. 4 

P.CB.07-00331 155.1. 

MUTE PC.B. ASSY. 08-01361 ISS.2 



XlJI!10 
SIGNAL 

OUTPUT V5 
2NS461 

RJ 

JJOK 

@1- ,._ ________ I ________ ._ ____ ~ 
OV SSB 
+11·5V AM 

GNO. TO 
UNMUTE 

~o-.. 
®-- ~+11•5V 

ov 

R18 

1•SK 

lOOK 

C4 56 C7 56 

R6 120K R7 R9 lOOK R10 

B.P.F. 2kHz -2·7kHz 

+ 

B.P.F. 590Hz-1040Hz 

IC,1-J LM3900 



P.C.B. 07-00305 JSS. 2. 

* SELECT ON TEST. 
R4a 100K NOM. 
R10a 68K NOM. 

EMERGENCY CALLP.C.B.ASSY. 08-00889 155.4 


