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Flep_rrudu:ed in part by arrangement with Electronics Aus-
tralia, from their October/December 1985, Edition.

Here at last is an HF amateur band transceiver
that you can build yourself. This up-to-the-minute
design can cover any single 500kHz band within
2-30MHz, features CW, LSB and USB
transmission modes, and boasts a power output

of 30W PEP (SSB).

This new design is the third in a series
of do it yourself amatuer band tran-
ceivers. In September,October and
November 1983 'EA' described a 40
channel UHF tranceiver and followed
this up with a VHF unit in June and July
1984. Both designs offered good value
for money and many hundreds of each
have now been built.

We're sure that this new unit will be
just as successful. It was developed by
Garry Crapp VK2YBX/T and Gill
McPherson VK2ZGE, the same team
that produced the previous versions.

For the keen amateur, it represents an
ideal opportunity to build a really
worthwhile piece of gear. Despite the
relative circuit complexity, construction
Is  straight forward and alignment
1S a breeze.

Perhaps the most attractive aspect of
the designis the price. The whole kitand

caboodle includes a press to talk (PTT)
dynamic microphone and all the
features pictured! That has to be a really
good deal.

Features :

As the accompanying specifications
panel shows, the new design offers good
performance without the fancy “bells
and whistles” found on some commercial
models. In line with standard practice, it
can transmit both LSB (lower sideband)
and USB (upper sideband) signals, as well

as operating CW. Tuning is by means of
a multi-turn pot while a four-digit LED
readout indicates the tuned frequency.
To keep costs to a minimum, the
transceiver i1s designed to cover only a
single 500kHz band within the range
2-30MHz. This eliminates the need for
costly band switching. As a further

economy measure, those digits to the left

of the decimal point have been omitteu
from the digital readout (ie. there is an
assumed decimal point in front of the
first digit of the display).

Thus. if the transceiver 1S set 1o
3.568900MHz. the readout will be 5689.
This is quite OK in view of the single
band operation.

T'he front panel controls are
straightforward. The tuning and volume
controls require little comment. as does
the signal strength-power meter.
The microphone socket is a standard
configuration for PTT operation.

Immediately above the microphone
socket are three toggle switches. The first
two switches set the transmission mode,
either LSB, USB or CW. The third
switch, on the extreme right, switches a
noise blanker stage in the receiver
circuit.

Below the volume control is a control
labelled “RIT™. This stands for Receiver
Incremental Tuning which is just a fancy
expression for a clarifier control.

Text and lllustrations courtesy of Electronics Australia
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SPECIFICATIONS

GENERAL

Frequency Range
Transmission Modes
Supply Voltage
Current Drain
Frequency Resolution
Stability

Crystal Filter. . . .. ..

TRANSMITTER

Power QOutput
Occupied Banwidth
Harmonic Suppression

RECEIVER

Sensitivity

Selectivity

Intermediate Frequency
Image Rejection
Clarifier Range

Audio Output Power
Noise Blanker

Dear Customer,

any 500kHz range within 2-30MHz

LSB, USB, CW

13.8V DC

4 5A on transmit

= 100Hz
100Hz/% hour (after warm-up)

.....,.6.0r 8 Pole (10.6935)MHz

30W PEP (SSB): 15W (CW)
+8kHz (—25dB)
better than 60dB

better than 0.5V (10dB S+N/N)

6dB at 4kHz; 60dB at 7TkHz
10.6935MHz

better than 50dB

+ 1kHz

2W into 812
IF Impulse type

We are pleased that this company is the first International
company to release a kit as sophisticated and as functional as the H.F
Transceiver kit. It is bound to bring great satisfaction to you in construct-
ingit. Wewould alsoliketogiveawarning. This kitis complex, and sowe
feel that it should not be undertaken by anyone who does not have con-
siderable experience in constructing RF equipment. Most ‘Amateurs’ will
have the skills necessary to complete this project without great difficulty,
but for the inexperienced may we suggest you gain qualified assistance or
else return the kit to us in its original packing for a full refund.

Thankyou,
Dick Smith Electronics.
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How it works

Let's now go through the block
diagram (Fig. 1). before attacking the
main circuit diagram. This will give a
general idea of the circuit operation and
make the subsequent circuit description
much easier to follow.

The block diagram shows that the
transceiver can be split into two sections
— receiver and transmitter — which
come together in the antenna filter. Both
these sections employ a common voltage
tuned oscillator (VTO), frequency
counter, heterodyne mixer, and offset
(carrier) oscillator.

In the transmit mode, the VTO
frequency is mixed with crystal oscillator
[C1. The added signal is then mixed in
IC2 with a 10.7MHz SSB signal to
produce a difference signal and this is fed
to an RF linear amplifier (Q1-Q8). From
there. the signal passes via the antenna
filter circuit (LPF) to the output socket.

The SSB signal is derived using
balanced modulator IC5 and the offset
oscillator. The offset oscillator produces
a nominal 10.7MHz carrier which is
modulated by audio from the
microphone preamplifier. Because 1C5 is
a balanced modulator, the carrier IS
suppressed and a double sideband (DSB)
signal appears at the output.

This DSB signal is filtered by a crystal
filter which removes one of the
sidebands. The output from the crystal
filter is then amplified and fed to 1C2
where it 1s mixed with the signal from
[C].

The receiver is a conventional single
conversion superheterodyne with an
intermediate frequency (IF) of 10.7MHz.
The received signal is fed via a vanable
attenuator network to RF amplifier
stage Q21 and thence to mixer stage
Q18. Here the signal is mixed with a
local oscillator signal from heterodyne
mixer IC1 to derive the 10.7MHz IF.

The output from the mixer is fed to a
noise blanker stage (QI3 and QI4),
thence to the crystal filter, SSB amplifier
and IF amplifier stage Q23, Q24. AGC
amplifier Q26 samples the output from
the IF amplifier and produces a DC
voltage which controls the wvariable
attenuator and the gain of Q12.

Finally, the signal from the IF
amplifier is fed to SSB detector Q25 and
the resulting audio fed to the audio
amplifier. The offset oscillator provides
carrier re-insertion at the detector.

Circuit details

Now let’s take a look at the main
circuit diagram. Looks complicated
doesn’t it? Don't worry — we'll go
through it stage by stage and relate each
section back to the block diagram. We'll
consider the transmitter circuitry first.

The transmitter circuit 1s activated by
the press-to-talk (PTT) switch on the

microphone and this controls the various
supply rails. We'll come back to that.
The signal from the microphone is fed
via gain control VR11 to Q32 and Q33
which form a two-stage common emitier
amplifier. Feedback resistor R140
provides base bias for Q32.

The amplified signal appears at the
collector of Q33 and is fed via C160 to
pin | of IC5 an ANG6I12 balanced
modulator chip. Here the audio signal
modulates the carrier signal generated by
the offset oscillator (Q34 to Q36) to
produce a double sideband (DSB) signal
at pin 7 (ie, the carrier 1s suppressed).

Q34 and crystal X2 form a standard
Colpitts oscillator circuit which provides
the carrier signal referred to above, It
generates one of three different
frequencies, depending on the positions
of switches SW2 and SW3. SW2 selects
either LSB or USB transmission while
SW 3 selects either SSB or CW mode.

Let's assume initially that the SSB
mode is selected. When SW2 is switched
to LSB, both Q36 and Q37 are off and
Q34 supplies a 10.695MHz carrier (set
by VC6) to pin 3 of IC5. When SW2 is
switched to USB, Q36 turns on and
switches in trimmer capacitor VC7
which pulls down the carrier frequency
to 10.692MHz.

The DSB signal from pin 7 of IC5 is
fed to 8-pole crystal filter X3 via C167,
R152 and switching diode DI1. X3 15 a
bandpass filter with steep skirts. Its job is
to remove one of the sidebands and pass
the required sideband.

Let’s take a closer look at this. When
S2 is switched to LSB, the carrier
frequency is 10.695MHz and sidebands
will be generated either side of this
frequency. Since X3 is centred on
10.6935MHz, only the lower sideband
will pass through to the output. The
upper sideband falls outside the passband
and 1s eliminated.

Similarly, when USB is selected, the
carrier frequency is 10.692MHz and the
upper sideband passes through to the
output. Note that X3 has a passband of
about 3kHz.

The resultant SSB signal from X3
passes via C83 and R62 to the base of
SSB amplifier stage Q12. The signal is
then filtered by IF transformer L15 and
fed via C76 and R56 to pin | of IC2
where it is mixed with the signal from
heterodyne mixer stage [1C1].

CW mode

The CW mode functions somewhat
differently. When SW3 selects CW, Q35
turns on and trimmer capacitor VCS8 sets
the carrier frequency to 10.693:MHz,
Al the same time. + 35V 1s applied to pin
2 of IC5 via D31 and R147 and this
switches the carrier signal to the output
(pin 7). The unmodulated carrier now
passes via X3 and QIl2 to IC2 as
described above.

Key J2 at the microphone socket is
used to key the carrier on and off. It does
this by switching the supply rails to the
transmitter and receiver circuits. This
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will be discussed in greater detail later
on.

Voltage tuned oscillator

Thus far, we have our SSB (or CW)
signal on pin | of IC2, ready to be mixed
with the heterodyne signal from ICI.
This heterodyne signal is derived using
mixer IC1 and voltage tuned oscillator
(VTO) Q9 to QI1. Let’s see how the
VTO works.

FET Q9 forms a Colpitts oscillator
with output frequency variable over the
range 6-6.5MHz by means of varicap
diode VCI12 in the tuned gate circuit.
The tuning voltage on VCI2 is set by
TC%S and derived from voltage regulator

The circuit of 1C3 is straightforward.
Diode D20 provides a 6.2V reference at
the non-inverting input of op amp 1C3,
while R93 and R94 set the gain to give a
regulated output voltage of about
+ 7.5V at pin 6.

Q43 and VR6 form the RIT [Llarifier
circuit, In the receive mode, Q43 turns
on and VR6 shunts the feedback net-
work to modify the gain of 1C3. This
varies the output voltage of 1C3 and thus
the output frequency of the VTO,

Similarly, during transmit, Q44 turns
on and preset trimpot VR7 shunts the
feedback network. VR7 thus sets the
transmit frequency.

The output of the VTO (Q9) is
buffered by Q10 and Q11 which form a
two stage amplifier, Q10 18 a common
emitter amplifier while Q11 is an emitter
follower. The output from Q11 is fed via
C75 to the frequency counter and via
C66 to pin 4 of I1CI.

IC1, n association with crystal X1, 1s

a TA7310 oscillator mixer stage. X
sets the oscillator frequency and 1s
selected according to the band required.
The oscillator frequency and the VIO
frequency are added together in IC1 and
the output appears on pin 6.

From there. the signal is filtered by
bandpass filter L3, VC2 and L4, VC3
and fed to several points in the circuit.
First, it is fed via C97 to the base of Rx
(Receiver) mixer stage Q18 and provides
the local oscillator signal during receive.
Second, it is fed via C9 and R4 to pin 4 of
mixer stage 1C2. And third. it 1s made
available at TP2 via D1 for use during
the setting up procedure.

IC2, another TA7310 IC, functions as
a difference mixer, The higher of the two
mixing frequencies is now fed to pin 4
(instead of pin 1 as for IC1). As a result.
IC2 subtracts the SSB signal fed via Q12
to its pin 1 input from the signal at its pin
4 input. The difference signal appears at
pin 9, passes via C18 to dual gate mosfet
Ql, and is filtered by L5, VC4 and L6,
V(5.

RF amplifier

Q2 functions as a class A stage with
transformer L7 as its collector load. This
provides the necessary anti-phase signals

to drive the following RF pre-driver
stage consisting of Q3 and Q4.
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Q3 and Q4 function as a class-B push-
pull stage with bias supplied via R22 and
D14. The output from this stage 1s
coupled via L8 to RF driver stage Q35, Q6
and from there via L9 to power output
stage Q7. Q8. Finally, the output from
Q7. Q8 is coupled via L10 to a low-pass
antenna filter consisting of L11-L13 and
C51-C57. Capacitor C58 feeds a small
portion of the transmitter output to D6
which rectifies the signal and applies the
resultant DC to signal meter M1 via
VR4 and R42. _

Note that both the RF driver and
output stages operate in class-B mode
with bias supplied by bias regulator
stages QIl6, QI7 and Q19. Q20
respectively. Q16 and Q19 are thermally
connected to a common RF driver/RF
output heatsink. As the heatsink warms
up. Q16 and Q19 turn on harder and
reduce the drive to Q17 and QZ20.
thereby reducing the bias on Q5. Q6. Q7
and Q8.

The receiver

Input signals from the antenna are fed
via the low pass filter network to tuned
circuit L20 on the righthand side of the
circuit diagram. The signal is then
coupled to the emitter or RF amplifier
Q21.

(021 is a grounded base amplifier with
tuned circuits L19 and LI8 as its
collector load. These form a bandpass
filter which only accepis signals in the
wanted frequency range. The output of
L18 is coupled to the emitter of QI8
which functions as the receiver mixer.

The local oscillator signal is applied to
the base of Q18 via C97 and the mixer
output at the collector is the difference
frequency, nominally 10.7MHz. This
signal is coupled to IF (intermediate
frequency) stage L.17. At this point, the
signal is split into two paths.

Noise blanker

As shown, most of the signal is fed via
C95 to tuned circuit L16, another
[0.7MHz IF transformer. At the same
time, a portion of the signal is taken from
L17, amplified by Q15 and rectified by
Di4 and D15 to produce a DC control
signal. This signal controls Q14 which, in
turn, controls Q13.

In greater detail, Q15, Q14 and QI3
form the noise blanker circuit. Assuming
S4 is in the ON position, Q14 is normally
held off via D13 and R69. Thus, QI3 1s
also off and the noise blanker has no
effect on the overall circuit operation.

If. however, a noise pulse occurs, the
output of the rectifier (D14 and DI5)
pulls down the base of Q14 which turns
on. This switches on QI3 which shunts
the signal applied to L16 to ground. The
low value assigned to C94 (18pF) assures
that only noise pulses get through to
activate the noise blanker circuit. :

Note that in the transmit mode, Q13 1s
permanently held on via R66 and DI2.
This prevents any received information
from finding its way into the transmitter
circuit.

Following L16. the received signal
passes via switching diode D10 and R65
to X3, the 8-pole crystal filter. The
output from X3 then passes via C83 and
R62 to SSB amplifier Q12, a common
emitter stage with L15 as its collector
load. Q23 and Q24 provide further
amplification of the IF signal and apply
it via L21 and C119 to Q25.

Q24 is also used to drive the S-meter
circuit. A portion of the IF signal is
taken from the low impedance winding
of L21, rectified by D21 and filtered by
C118. The resulting DC voltage is then
applied to the S-meter (M1) via VRS.

SSB detector

Q25 functions as an SSB detector. It
mixes the received signal on its base with
a signal injected into its emitter from
offset oscillator Q34 (ie, it restores the
carrier). From there on, Q23 functions as
a conventional class B detector,
recovering the audio from the composite
amplitude modulated signal. The
resultant audio appears at the collector,
is filtered by C122 and then fed to the
audio amplifier via C123 and the volume
control (VR9).

Transistors Q37 to Q42 form a
conventional audio amplifier. Q37 is a
straightforward common emitter stage
with high frequency rolloff provided by
C130 and CIl31. The signal on the
collector of Q37 is fed to common
emitter stage Q39 which has negative
feedback applied to the emitter via R 124,

Q40 is a class-A driver stage with

bootstrapping supplied via the output
capacitor C140. This stage drives Q4]
and Q42 which form a fully
complementary output pair. R125 and
D24 set the output stage quiescent
current while emitter resistors R126 and
R127 provide good bias stability.

Resistors R124 and R123 set the gain
of the amplifier to around 250 (e,
5600/22) while Cl37 rolls off the
response below 1kHz.

(038 functions as an audio switch. In
the transmit mode, Q38 is biased on and
shunts any audio signal across R121 to
ground. This means that the audio
amplifier is muted when the PTT button
1S pushed.

Receiver AGC

Let’'s now examine how the receiver
AGC works. To do this, we need to back-
track to IF amplifier stage Q24. As
shown on the circuit, part of the signal
from Q24’s collector is fed to C124 and
rectified by diodes D22 and D23. The
resulting DC signal 1s then coupled to the
gate of FET Q26.

With no input signal, VR 10 and R109
provide a preset 2V bias at the source of
Q26. When a signal is received, the
output of the rectifier pulls down the
gate of Q26 and the voltage across R108
decreases. T'he higher the signal level, the
more the gate 15 pulled down and the
lower the voltage across R108.

This voltage is the AGC signal and is
appled to two separate stages in the
receiver circuit. First, the AGC signal

The transceiver is housed in a compact plastic case.
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controls the gain of SSB amplifier Q12
via R63. The lower the AGC signal, the
lower the gain of QI2.

Second, the AGC signal controls the
current through Q22 which, in turn,
controls PIN diodes D16 and D24, This
circuit functions as a variable attenuator
for input signals from the antenna, the
degree of attenuation being controlled by
the AGC voltage.

T'he circuit works as follows. In the
~ receive mode, Q22 controls D17 and
D16 via R86. D17 and D16 are BA244
low impedance switching diodes. As the
AGC voltage decreases, Q22's collector
voltage rises and D17 and D16 conduct
more heavily. Thus, by varying the
current through D17 and D16, a variable
impedance path is provided which shunts
the input signal to ground via C104.

In the transmit mode, + 8V is applied
permanently to D17 and DI16. The
diodes now provide a very low
impedance path to keep the transmitted
signal out of the receiver input (L20).

Power supply

A +10V regulated supply, consisting
of Q28, Q29 and D26, supplies power
directly to the voltage regulator (IC3),
voltage tuned oscillator (Q9 to Q11) and
offset oscillator Q34 to Q36. Q28
functions as a conventional series
regulator, while D26 sets the reference
voltage at the emitter of error amplfier
(Q29. The voltage on Q29’s base, as set by
R160 and R132, is compared with the
reference voltage on Q2 which then
varies the drive to QI.

The + 10V rail is also coupled via D27
to transistor switches Q30 and Q3].

These supply + 8V regulated supply rails
to various other sections of the circuit,
depending on whether the transceiver 1s
in the receive or transmit mode.

In the receive mode, the PTT switch is
open and D28, D29 and D30 cannot
conduct. Therefore Q30 turns on to
supply the + 8V Rx rail. When the PTT
switch is closed for transmit mode, D29
and D30 conduct, Q30 turns off and Q31
turns on to supply the +8V Tx rail. D28
also conducts, turning on Q27 to supply
the + 12V Tx rail to the transmitter and
to 3-terminal regulator 1C4.

IC4 provides a regulated + 35V rail to
the bias regulators (Q16, QI17, Q19 and
Q20) in the transmitter circuit.

The final two stages of the RF power
amplifier are powered directly from the
13.8V (battery) supply, as is the audio
amplifier. This is OK since Q5 to Q8 are
normally biased off and can only operate
when the preceding transmitier stages
are turned on by the PTT switch. Diode
D25 and fuse F1 protect against reverse
polarity connection to the battery.

Fregquency counter

Two different versions of the
requency counter can be built, one to
cover the lower (0-0.5MHz) band
segment and the other to cover the upper
(0.5-0.999MHz) segment. The latter is
used exclusively with the 3.5MHz
(80-metre) version of the transceiver
while the lower band counter must be
used with all other versions.

Both versions use a 4-digit LED
readout and employ virtually identical
circuitry. All that is required to change

from one version to the other is to alter
two wire links and two diodes.

Page 62 shows the circuit details. Lets
take a look at how it works.

The output from the VTO (emitter of
Q11) 1s coupled via a .01uF capacitor to
the base of Q901, an MPF 102 N-channel
FET wired as a source follower. Q901
provides the necessary high input
impedance to avoid loading the VTO
circuit, The output is taken from the
source of Q901 and fed via C902 10
common emitter amplifier Q902.

Q902 functions as a clipping amplifier.
The output of this stage appears at the
collector and s a square wave at the

same frequency as the VTO, This signal
is fed to pin | of 1C901, a 74LS90
counter which divides by 10. The output
of 1C901 is taken from pin 12 and
applied directly to the count input (pin 8)
of 1C903.

IC903 is an Intersil ICM7217A 4-bit
counter IC. This device has a 4-bit
parallel /O (input/foutput) port which
allows a preset count to be loaded. For
the lower band counter. a count of 0000
is loaded while for the upper band
counter, a preset count of 5000 is loaded.

1C903 also contains internal latches,
BCD to 7-segment decoder drivers and
internal multiplexing circuitry. It direct
drives a 4-digit common-cathode LED
display (3881). Pins 15-18 switch the
display digits while pins 21-28 drive the
display segments.

IC902, an Intersil ICM7207
oscillator/frequency divider chip,
provides the timebase signals for the
counter. Crystal X4 sets the oscillator
frequency to 5.24288MHz and this is
divided by the chip to produce the
STORE and LOAD COUNTER signals
on pins 2 and 14 respectively.

Additionally, a SHz square wave
gating signal appears at pin 13 and this is
applied to pins 2 and 3 of IC901. This
signal is used to control IC901 which
only counts when pins 2 and 3 are pulled
low.

The sequence of events 15 quite
straightforward. First, the gating signal
(pin 13, IC902) goes low for 0.1s and the
divided VTO frequency from I1C901
clocks the 7217A counter. Subsequently.

at the end of the gating signal, pin 2 of

1C902 goes low and the contents of the
counter are stored and displaved.
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Finally. pin 14 of 1C902 goes low, Q903
turns on, and the counter is preloaded so
that it is ready for the next cycle.

Note that pin 12 of IC903 (LOAD
COUNTER) is a Tri-state mput. R910
and R911 bias this input to 1/2 Vee
(2.5V) when QY03 is off. ;

D901, D902 and the two wire links set
the preload count. For a 0000-5000
display, D901 and D902 are omitted and
the links installed so that pins 5 and 7 are
pulled high via R908. For a 5000-9999
display, the links are omitted and D901
and D902 installed.

Because the gating period is 0.1s, and
because 1C901 divides by 10, the VTO
frequency is effectively divided by 100.
Thus, 1C903 counts between 60,000 and
65,000 pulses, depending upon the
setting of the VTO. This means that the
counter will overflow several times
during the count period so that only the
last four digits (ie, the remainder) will be
displaved.

For example let’s say that the VTO is
tuned to 6.3895MHz. This means that
the 7217A will count 63,895 pulses (ie,
6.3895MHz divided by 100). Thus, the
display will read *3895",

Construction

While the circuit of the new HF
transceiver is relatively complex, its
construction is reasonably simple and
does not require any special assembly
techniques. A soldering iron and a
screwdriver are virtually all you need,
Make sure that the iron has a small
chisel-shaped bit, for quick and effective
soldering.

Most of the parts are accommodated
on a single-sided printed circuit board
(PCB) measuring 162 x 199mm and
coded K6330. The front & rear panels
are also made from PCB copper
laminated and are soldered at right
angles to the PCB.

The frequency counter circuit is
accommodated on a separate double-
sided PCB (both versions use the same
board). This is mounted on the main
board using nylon screws and spacers.

The whole PCB assembly fits into a
specially designed ABS plastic case
which has two interlocking halves
secured by four screws. As can be seen
from the photos, the front panel has
white silk-screened labelling on a black
background. This is combined with an
attractive set of knobs, a backlit
signal/power meter and the digital
readout to produce a professional
looking transceiver which is every bit as
good as expensive commercial units.

Construction aids

All purchasers of this transceiver Kit
will receive a detailed assembly manual
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which describes construction on a step-
by-step basis. The parts layout diagram
comes complete with a grid pattern and
.you simply insert each part in turn at the
grid location and cross it off the parts list.

In addition, the main PCB will be
supplied with a screen-printed overlay to
aid the job of parts placement. The
copper side of the board will also have a
solder mask to reduce the possibility of
solder bridges. Provided you take things
slowly, it should be almost impossible to
make a mistake!

Constructors should also inspect the
board very closely to see if the
solder mask has encroached on to any of
the mounting holes for the components.
Check also that all component holes
have in fact been drilled and that there is
no evidence of bridging in the copper
pattern. It's far better to spot and correct
any faults at this stage than to try finding
them when soldering is complete.

PCB assembly

Now for the PCB assembly. Begin by
installing the PC stakes and wire links.
Essentially, PC stakes are used-at each of
the test points (TPI1-TP7), as locating
points for the front and rear panels, and
to support the VTO shield (more on this
later). :

PC stakes are also used to terminate
most of the coil windings (but not L32,
[.33. 136 and L.37) and to terminate the
wire links at TP4 and TP5.

The use of PC stakes for the external
wiring connections 15 optional  bul
recommended. PC stakes make it so
much easier to disconnect and re-connect
wires If' that becomes necessary.,

With the job of installing all the PC
stakes and wire links completed. the next
step is to install all the resistors and
capacitors. The most important point o
remember here is to keep the pigtails as
short as possible. Because the circuilt is
working at high frequencies, any long
component pigtails will act as inductors
and play merry hell with the
performance.

Note that quite a few of the resistors
have to be mounted end-on to fit them
in. It is a good idea to install these
vertical resistors with the colour code
running down the body. It 1s then easier
to check the resistor values this way.

Little comment 1s called for with
regard to mounting the capacitors except
that you must use the capacitor type
designated. There are no exceptions
here, Do not interchange greencaps (e,
metallised polyester) for ceramics or
tantalums for normal electrolytics, or
vice versa.

Semiconductors
The next step i1s to mount the
semiconductors. Do not install the

1805/LM340T regulator or transistors
(Q5-0Q8 at this stage. These components
are bolted to the rear heatsink and are
installed later.

Mount the diodes first and again make
sure that the pigtails are kept as short as

possible. Check the polarity of each
diode carefully as it is mserted into the
PCB. Note that many of the diodes are
also mounted end on.

Care 1s also required when mounting
the transistors to ensure correct lead
orientation. Double check each
transistor agamst ils pinout diagram
before soldering it into circuil. The small
signal plastic pack transistors (but not
Q16 and Q19), plus the metal
encapsulated MFE131 (Q1), should be
mounted so that the transistor bodies are
about 3mm above the surface of the
board.

In practice. this simply involves
pushing the transistors down onto the
board as far as they will go without
placing undue strain on the leads. Note
that a ferrite bead must be fitted to the
base lead of Q21 (C1674).

Transistors Q16 and Q19 at the rear of
the PCB should be installed about 6mm
proud of the board,

The TO-39 metal package transistors
— 2, Q3 and Q4 — are mounted flat
against the PCB. Take care with the
orientation of the two BDI39 bias
regulator transistors (Q17 and Q20) —
the metal tabs face towards the two
adjacent 1000uF capacitors (C40 and
(C47). The metal tab of the BD 140 faces
towards the rear of the PCB.

The integrated circuits should be
pushed down onto the PCB as far as they
can go before soldering.

Inductors

At this point, you are ready to begin
mstalling the various RF translormers
and coils. Nineteen of these have to be
wound by vyou, the constructor. The
necessary winding details for the
3.5MHz band are shown Page 19, Be
sure 1o use the correct gauge of wire for

|
|
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each coil and wind the coils exactly to
specification.

Install each coil as it is wound and use

PC stakes to termmate the windings
where appropriate. Note that L1l is
supported 6mm above the surface of the
board by two PC stakes soldered to the
rear of the balun former. If this is not
done. there will not be enough room to
mount the two adjacent toroid imductors,

Assembly of the main PCB can now
be completed by installing the crystal
filter, the two crystals and the preset
poLs.

Finally. it is necessary to shield the
VTO to prevent spurious radiation into
adjacent circuitry, Supplied with the kit
15 a strip of double-sided PCB laminate
which should be cut into two 28mm
lengths and two 38mm lengths. The four
strips are then soldered to the PC pins al
the corners of the VTO circuit.

Final assembly

With assembly of the main PCBs now
completed, attention can be turned to
the front and rear panels. These are
supplied with all the necessary cutouts
for the hardware and assembly is quite
straightforward, Leave the heatsink
assembly Lo one side for the time being,
- With the hardware fitted, slip the
front and rear panels into their respective
mounting slots in the case and mount the
main PCB using the four self-tapping
screws provided. The PC stakes at the
front and rear of the main PCB are now
soldered to the end panels and the case
fully assembled (o make sure (hal
everything lis.

Adjust the PCB assembly a$
necessary, then remove it from the case
and run a series ol solder fillets between
the earth pattern on the main PCB and
the end panels. This provides strength




and nigidity.

The 10-turn pot (VR3) is mounted on
a small piece of PCB laminate soldered at
richt. angles to the main PCB. This
laminate 1s located by three pairs of PC
stakes mounted approximately 25mm
behind the front panel. The shaft of the
pot mates with a 6:1 reduction drive for
precise control (see page 64, for
details). o :

Now for the heatsink assembly. The
first step 15 to bolt the 3-terminal
regulator and the four RF power
transistors. Q5. Q6. Q7 and Q8. to the 80
X 25mm aluminium sub-heatsink.

To do this, mstall the regulator and
transistors on the PCB. then introduce
the sub-heatsink through the rear-panel
cutout. The regulator and transistors can
now be bolted to the sub-heatsink using

the countersunk screws supplied.
(Refer to page 69).
Note that the transistors must be

isolated from the heatsink assembly by
means of mica washers and msulating
bushes. The 3-terminal regulator 1s
bolted directly to the heatsink. Smear all
surfaces with heatsink compound before
assembly.

The heatsink assembly can now be
completed by bolting the finned
extrusion to the sub-heatsink and to the
rear panel. Finally, the regulator and
ransistor leads can be soldered to the
PCB.

Note that the bias regulator
transistors, QIl6 and QI19, should sit
firmly against the heatsink when it is all
bolted together. Don’t forget to smear
heatsink compound on the faces of these
transistors also.

The internal wiring can now be
completed according to the
wiring diagrams, on page 71. Medium-
duty 10 x 0.2mm hook-up wire should
be used for the power supply connections
and to switch SW1 (on the back of the
volume control), while the remaining
front panel connections can be run using

light-duty bell wire. Use heavy duty 24
x U.2mm cable for connection between
the power supply and the linksat TP4 &
TIPS,

Note that two connections are run
using J0-ohm coaxial cable.
(see wiring diagram page 71).

Counter assembly

The counter circuit can now be
assembled according to the parts layout
diagram. For a 3.35MHz transceiver.
build the upper band (5000-9999) version
of the counter. For all other frequency
bands, build the lower band version.

Assembly of the counter circuit is
relatively simple. Bend the leads to the
1805 regulator. the 5.242MHz crystal
and the 10xF electrolvtic capacitor at
right angles before mounting them on
the board. Note that the regulator must
be mounted proud of the board so that
the metal tab does not foul the PC
tracks.

The LED display can now be slotted
mnto the front panel and the completed
counter PCB mounted on the main PCB
using the specified spacers and screws.

That done, the terminals on the LED
display can be soldered to the matching
pads on the counter board.

Finally, remove the counter assembly
and connect the three flving leads to the

main PCB. That completes the
mechanical construction.

Alignment

Most constructors will build the

3. 35MHz (80-metre) version of the HF
transceiver. so the following alignment
notes are for this band only.

The alignment procedure is quite
straightforward although vou do need
access (o some test equipment: (I) a
digital multimeter; (2) a general coverage
shortwave receiver: and (3) a dummy
load (eg, Electronics Australia,

The rear pannel carries various sockets for power, speaker. key and antenna connections.
Text and lllustrations courtesy of Electronics Australia Page9

November 1975. File No. 7/SW/8: or
Dick Smith Cat No. D-7010).

A digital frequency meter (DFM)
would be useful but is by no means
essential since the transceiver’s internal
frequency counter can be used for
alignment. A I5MHz CRO, an RF
signal generator and a power meter
would also be handy but again are not
essential.

Initial checks

{a) Connect the transceiver toa 13.8V
supply. The meter lamp should light and
the LED readout should display the
V'TO frequency. This can be checked by
adjusting the tuning control — the
readout should change.

(b) Turn volume control fully
clockwise. Hiss should be heard from the
loudspeaker.

(c) If difficulty is experienced. refer io
the fault-finding section in the manual.

Frequency counter
alignment

{a) Adjust the crystal oscillator in the
counter for correct frequency by using
an external DFM or calibrated HF
receiver.

(b} Disconnect the lead between the
VTO and the frequency counter input at
the VTO end (ie, leave the other end of
the lead connected to the counter input).
This lead now becomes a wandering test
point to help in alignment.

(c) Connect the test lead to test point
TP1 and adjust VCI1 for correct crystal
frequency. For example, in an 80-metre
transceiver the correct adjustment will
give a reading of *1920", or 8.1920MHz
on an external DFM.

Offset oscillator

(a) Connect the counter to TPS, select
USB and adjust VC6 for a reading of
69507 (10.6950MHz on an external
DFM).

(b) Select LSB and adjust VC8 for a

| reading of “6920" (10.6920MHz).

(c) Select CW and adjust VC7 for a
reading of “6935” (10.6935MHz).

(d) Reconnect test lead to VTO
output. Display should now read VTO
frequency.

VTO alignment

The VTO should theoretically cover
6-6.3MHz when the main tuning control
IS rotated from one extreme to the other.
In practice, the VTO should be adjusted
for a 100kHz overrange at either end (ie,
the VTO should cover 5.9MHz to
6.6MHz).



(a) Set the RIT (clarifier) switch to the
centre-off position.

(b) Set the tuning control fully anti-
clockwise and note the reading on the
display. This should be around 4000 (ie.
|00kHz below 500kHz).

(¢c) Adjust the tuning control fully
clockwise. The display should now read
around 1000 (e, 100kHz above
099.9kHz).

(d) If this tuning range cannot be
achieved, adjustment of the turnson L14
will be required.

.14 s adjusted by spreading out or
bunching the turns over approximately
one-third of the winding. Several
adjustments may be required to give a
VTO range of 6-6.5MHz with equal
|00kHz overrange at either end. An
overlap of around 100kHz is desirable,
but 50kHz 15 acceptable.

When the tuning range is correct, L14
should be glued in position using epoxy
adhesive. Exercise care with this
adjustment, as the performance of the
transceiver 1S dependent on the V1O,
(Ref to page 60 for final positioning of
L.14).

T\?J}me*. if the lower band version of the
counter is used. L 14 should be adjusted
so that the display reads between 9000
and 6000 (ie, 100kHz below OkHz and
|00kHz above S00kHz),

Heterodyne mixer

(a) Connect a 100pA DC meter (use
your multimeter) to TP2 and set VIO to
centre range (ie, for a display reading of
2500 or 7500).

(b) Adjust VC2 and VC3
maximum reading (about 30uA).

(c) If an external DFM is available,
check the frequency at the output of L4.
This should be the crystal oscillator
frequency plus the VTO frequency. For
example, if the crystal oscillator
frequency is 8.192MHz and the VTO is
set to 6.25MHz, the DEM should read
14.442MHz.

This can also be checked by placing
the antenna to a shortwave receiver close
to L4,

Receiver alignment

(a) Advance volume control fully and
adjust L21, L15, L16 and L17 in order
for maximum noise from the
loudspeaker.

(b) If a calibrated signal generator Is
available, adjust the output of the
generator to 10.6935MHz and select CW
mode on the transceiver.

(¢c) Peak L21. L15, L16 and L17 for
maximum reading with considerable
input into the emitter of mixer transistor
Q18 via a 100pF coupling capacitor.
Approximately 10V from the signal
generator will produce a meter
deflection. Note that VRS (meter adjust)
should be set approximately three-
quarters clockwise.

(d) Connect a 3.5MHz 350-ohm
antenna to the transceiver and check for
receiver noise. Tune 1o the centre of the
band.

() With no received signal, peak
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VC9, VCI0 and VCI! in order for
maximum receiver noise. This can also
be observed as a small deflection on the
S-meter.

(f) i a calibrated signal generator is
available, connect it to the antenna input
and adjust it for a half-scale reading on
the S-meter. Reduce the signal generator
level as VC9, VC10 and VC11 are tuned
for maximum reading.

Note: most operators will use only a
small portion of the tuning range, eg
3.5MHz to 3.7MHz. In this case, VC9.
VCI10 and VCI11 should be adjusted to
obtain equal sensitivity at the top and
bottom of the range after first aligning at
the centre frequency (3.6MHz).

AGC and S-meter

(a) Connect a DC voltmeter to TP7
and adjust VR10 for 2V DC with no
signal input.

(b) If a calibrated signal generator is
available, adjust VR8 (S-meter adjust)
for an S9 reading with 100V input.

Transmitter alignment

(a) Set VRI. VR2, VR4, VRI12 and
VR 13 to mid-position.

(b) Set VR3 and VRII fully anti-
clockwise.

(c) Note reading on counter and tune
for convenient readout; eg, 2000.

(d) Connect the microphone, operate
the PTT switch and set VR7 for the
same reading. Release the PTT switch
and check that the reading stays the
same.

(e) Connect a 50-ohm dummy load to
the transceiver output and select either
USB or LSB.

(f) Remove link from TP4 and insert a
100mA meter with polarity as shown on
PC overlay.

(g) Press PTT switch and adjust VR
for SO0mA idling current with no
microphone input. Note: this reading will
take time to stabilise as the driver
transistor bias circuit equalises in
temperature.

(h) Re-install the link at TP4 and
install the meter at TP5. Adjust VR2 for
a reading of 100mA. As before, allow
time for the reading to stabilise.

Second mixer

(a) Set VC4 and VCS to mid-position,
select CW mode and connect a DC amp
meter (0-5A) in the power lead.

{b) Connect a 100mA meter to TP3.

(c) Sei the transceiver to the centre of
the band, operate the PTT button or key,
and adjust VC4 and VCS5 for maximum
reading at TP3. Note: operate the PTT
or key for short periods only. Use your
hand to check for excessive heatsink
temperature.

At this stage. RF output should be
evident and the transceiver should be
drawing in excess of 3A. If an external
power meter is available, check that the
transmitter delivers around 15W CW,

Text and lllustrations courtesy of Electronics Ausiralia

Balanced modulator

(a) Select the USB mode and connect
a dummy load to the output,

(b) Couple the load 1o a shortwave
receiver or CRO via a coupling loop (a
few turns will do) and set VRI11 fully
anticlockwise,

(c) Adjust VRI2 and VRI3 for
minimum RF output with no input to
the microphone. If using a shortwave
receiver, set VRI12 and VRI3 for
minimum S-meter reading.

(d) Switch to LSB mode and repeat
step (¢). If using a CRO, switch between
USB and LSB and adjust VRI12 and
VR 13 for equal minimum readings,

ALC adjustment

(a) Set VR I three-quarters clockwise
and select either USB or LSB mode. Set
VR3 (ALC adjustment) fully anti
clockwise.

(b) Operate PTT while whistling into
the microphone. The current drawn by
the transceiver should increase towards
SA peak during short whistle bursts.

(c) Rotate VR3 clockwise until RF
output just decreases as short whistles
are fed to the microphone. This can be
monitored using a CRO or shortwave
receiver as above and can also be seen on
the RF output meter on the front panel,

(d) If the transceiver is to be used (o
drive a linear amplifier, and the full 30W
PEP is not required, the ALC control
can be used to reduce the RF output to
the required level.

Final adjustments

(a) Connect a calibrated RF power
meter and adjust VR4 to obtain a similar
reading on the front panel meter. Il no
external power meter 1S available,
operate PTT switch, whistle into
microphone and set VR4 so that the
front panel meter reads in red on signal
peaks.

(b) Connect a CRO to the output via a
coupling loop (use dummy load) and set
VR3 for minimum envelope clipping
when speaking into the microphone.

(¢c) With the output heatsink warm
(from use), a final check of transmitter
bias at test points TP4 and TPS should
be made. Insert a current meter at each
test point in turn as described previously.
Adjust VR for 5S0mA at TP4 and VR2
for 100mA at TPS with no signal input.
Allow time for the readings to stabilise,

Construction of the HF transceiver is
now completed. Note that the unit can
draw up to SA on transmit and requires a
good regulated power supply for correct
operation. @



TRANSISTOR AND IC VOLTAGES.
DEVICE EMITTER/SOURCE BASE/GATE 1 |COLLECTOR/DRAIN GATE 2
VOLTAGE VOLTAGE VOLTAGE VOLTAGE
(1 MFET131 050 (S) - 9.30 (D) 3.00 (G2
()2 INGLDT | 0.60 .30 13.50 =
Q3 2N&4&2 1 0,20 | 0.95 12.00
Q4 IN&427 0.20 0.95 | 12.00
05 2502166 = 0.68 13,80
06 2sC2166 | - 0.68 13 .80
o A S I - 0.71 13.80
Q8 25C2312 - ] 0.71 | 3,80
Q9  MPFID2 | 0.55 (S) = 5.80 (D)
QIO —2SCTT0" - 0.69 4.60
QL1 BC547 % .00 4 .60 6.20
o} R i 1.20 .80 T 10.00
QT3 = 286710 - 0.60 | =
QL4 2SA733 9. 00 8.45 1.70
Q15 2SC710 = 0.70 5.00
Q16 . BUO%Y - 0.60 | .45
017 BD139 0.72 1 .40 3,90
O1l8 2901674 0.10 | 0.80 9,00
019 BCS47 - 0.65 1.50
020 BD139 0.77 250 3.80
Q21 25C1674 | .40 2,20 | 9,00
022 BCS&4J 1.40 2.00 4,50
Q23 2SC710 3 0,72 2,60
Q24 2SC710 .90 L 2.60 7.50
025 28C710 0.30 0.70 3. 00
Q26 BF245 2.00 (S) 2.00 (G1) 7.80 (D)
Q27 BC327/8 13.80 12.80 13.60
Q28 _BD14D 13.80 13.00 10.00
[Q29 BCS547 4.70 5.30 12.70
Q30 BC337/8 8.00 8.50 8.50 ] - |
031 BC577 9.00 I 9.00 5.60 = tfx
032 BC548 5.00 N0 .90 B T
033 BCH4B .25 4 1.90 == %00 z Tx
034 BCS47 2.50 3.00 | 8.75 -
QaST "BCE47 . il DEPENDS UPON MODE Tx
036 BC547 DEPENDS UPON MODE Tx
Q37 BCS548 1.00 1 1.60 6,50 = _L
Q38  BCS547 — 0.70 L A TX
Q39 BC548 7.60 8.00 139,20 =
Q40 BC557 13.80 13.20 8.10 X l
Q041 BC337/8 =10 8.10 13.80 —
42 BC32 7.50 6.90 z -
Q43 BCS547 - i 0.70 = =
44  BC547 - 0.70 2 < TX
PIN NUMBER
DEVICE 1 ] 3 L A T s 3 o |MODE
[Cl 7310 2.60 | 2.00 | 1.60 | 2.50 | - 9.80] 2.00 | 8.60 1.30]
ltc2 7310, | 2.80 | 2.00 I 1.40 | 2.70 | - 7.30] 2.30 | 9.60 | 8.00 Tx
103 LMaﬂl ;.13!] {_)-[_Jﬂ &‘UO - 7.30110.00 /7,00 | == ~i-
1C4 7805 |13.50 | GND 5,00 E - - = S
TC5 AN612 | 3.00 | 3.40 | 3.40 = 5.00 | 8.30] &.80 = =0 Tx
NOTES: Variations typical volts % 25Z. If ereater than this, check for
fault (reason)
MAIN SUPPLY.
1G0volts supply nominal 9.50 - 10.50V
+8V RY 8.00 - 9.00V
+8V TX 8.00 — 9.00V
+12V TX 12.00 = 13.50V

Page 11



PARTS LIST

Please check all the parts in this kit against the partslist. In your kit. You can send the card directly to the Kit Depart-
the unlikely event of a part being missing or incorrectly sup- ment at the Head Office or drop it in at your nearest Dick
plied, you MUST use the Quality Contirol Card inciuded in Smith Siore.

RESISTORS

Resistor 2.2 ohm 1/4WeeecsesesesX 2

Resistor 10 el AL/ AW sireietorviciarern il Greencap .01luf N R s PR v | LT ||
Resistor 18 ohm — L/dWoearsaaanrerars X2 Greencap .022uf e T O Tl RO BOLE sy L
Resistor 22 ORM . L/ AW e eiaieio niaieas:kintD Greencap .@39uf .. ceeeen Ay b e
Resistor 47 ohm 1/4W...... sssseX 5 Electro 1@uf E OV e s et et
Resistor 68 ohm 1/4W..iecveseaeX 1 Electro a7uf VBNTG 2 s oo e v sl ola) e aiEa
Resistor 10@ ohm 1/4W........ .o %16 BlectED IO 2oV e s v st s sialate e
Resistor 18¢ ohm 1/4W...........Xx 1 Electro PP T s 1 T S b v s o
Resistor 220 ohm A/4W. i ccieasssX 7 Flectro 7 S RN 15 A Y SR NP s 70 i At
Resistor 33¢ ohm 1/4W........... X3 EICCETO,  LOQAUT L OVis 4 ersrazatalorstosiaeidiaia
Resistor 390 ohm 1/4W..eccccseceeX 2 Tantalum .luf S S WL
Resistor 470 ohm 1/4W.....ccc.an %55 Pantallum  .22af P25VGL L S U0 oo kol
Resistor 560 ohm 1/4W..ececsesesX 3 Tantalum’ . 3BUE 525V s akleliisiete o atesale iaml
Resistor 686 ohm 1/4W..ccececeseX 5 Tantalum 1luf L WS e L A e
Resistor 1K ohm 1/4W..icaeesscaanld Pantalam, =2 . 20 1SN At et late aacs e RN
Resistor 1. 5K ohm lde...........:{ 3 Tantalum 3.3uf B s T A R B et e e e R b - ¥ |
Resistor 1.8K ohm 1/4W....eeeeea.X 1 Tantalum .. 4. 208  wd6bie Sadliniim e daon
Resilistor 2. 2K ohm o il AW ie s aionisininienX. (5 Tantalum 1@uf o r e IATIUCE e TS T e
Resistor 2.7K ohm 1/4W...cevean.. x 1 Dantalan——220f S Gt st x 1
Reslstory 3 3K solmeil/A4W e sh s deiaamime N L 2 Pantalum 1BFUE 3V s vvosioms ssnasat 2
Resistor 3.9K ohm 1/4W........... x 3 S Ve P MG A B B0 B e A e e s X 1
Resiistor.. 4.7K -ohm 1/ 4Ws siseie-siosieenk B gilver-Mica: “IS@pEiesseinmiasaaaxml
Resistor 5.6K ohm 1/4W.......... % 1 Sier=Mican 2R D il sl W as x 1
Regsistor  8.2K ohm- -l /4W.ie et sraaeslsX ) < o L e b e e St 111
Resistor 10K ohm 1/4WiseeescssssXl9 Silver Mita AT 0PE s sh s s e a2
Resistor 15K ohm 1/4W...........X 5 G Ve MiGa LG DG viars e ols wle srslas side X 2
Registor 22K onm" L/ 4We s s eccsesssX /4 polystyrene S6pf o Ayl S A O )
Resistor 33K ““ohm 1/ adW. e s aanenses x=h5 -

Resistor 47K ohm 1/4W...eceeee0..X B bolystyrene S@lUPE e slelsiels/a s o s
ResiBtor “100K ohm = 1/4W. . icaessasX 9

Resistor 120K ohm 1/4W..ccaceesesX 1

1?::%:1?5: %gf?é{{ t?l'?nr? i{?&g ''''''''' : ]:!- All NPO capacitors are identified either by the markings
Resistor 560K ohm 1;’4w' AT R SEURD 3 “NPO™ or a coloured dot on the top edge of the capacitor.
Resistor 820K ohm 1/4W........... x 1 scurrent;stoci has birckior greenidbia)

CAPACITORS DIODES

Ceramic R I o CHLEs T Lo S ML R BT ¥l

Ceraptcd: ol s e i 42 Diode ING@/OAISw s as v laes aa o s (8
CEEEH‘IZ‘[E 1@pf ARV O RO O IO S Diode IN914/1NAYAB . o oo e X 17
Ceramic  15pf sesesmesraseecaaX 3 Diode LNAB AR50 aidiole e s wlatersralsre iy
Ceramic I T R e x 1 Diode T A R b TPt T L) 7
Ceramic  22pf ........ ceseseeaX 1 Diode Zener 5.6V 49@my (IN752) ....x 2
Ceramic 33pt ceseeseneennis XD Diode Zener 6.2V 40@mv (IN753) ....x 2
Ceramic  39pf ........ seseneenX 2 Dilode’ Varicap! ' MVI@4. . Jduias cicals svas s % 1
Ceramic 47pft B P R s o ar e

Ceramic i en I RS ) A L o DR 3 ol

Ceramic 19@pft S PR e e e S TRANSISTORS

Ceramic AT o T B T S IR P TR S S X 4

CEram+c 330pF S e ST e Sy sl Transistor BC547/DS547/BCLGT .« .. ws.Xl2
Eeram%c 390pE sessccerreccecc.X 1 Transistor BC548/DS548/BCl0B.,.....% 4
Seramlc S R R x 1 Transystolr BCSST /DS HET /00 ol oiaitie e X
Ceram?c 680pF RIS Transistor BE327/BC328. v siere aiels P
Ceramic  .00luf/ 10@0pf...........x 6 Transistor. BC337/BC338i..vie sisie sismsmal 2
Ceramic @220 /22000 i e aieie sves x 1 Transistor RDL139 v 0
Ceramic  .@047uf/4700pf .. ... 1 lx 3 el e R
CEEELHZ!.C «dlat R L i e M i N my T Transistor 57 o e et e S S g e )
Cerafl'l:!.":' .Bd47utf I A AV E e e ate s el S Transistor PINAA 2 el o e S B v 3
Ceramic = e LUL” 158 Tt s seis o coees.xl2 Transistor 28C2L660 ... soles PRk
Ceramic 2 2PE INPOL &, oiaieie vienemininia X I Transistor 2502312 / 2SC1969...... v 2
Ceramic L0pf NPO................% 1 Pransistoxr MPFLO2/BE245 . . ce ss s o 2
Ceramlic I5pf NPO...eeevecaennn.. x 1 Pransister 28C700 o s snasiaats 0
Ceram.‘fc lHPF NEEY o a aTahane ate s e uaie ek =l Transistor AT i T o el P e e i :
Ceramic 22pf  NPO..... cesesann eeaX 1 PEAASHSEOr  2SCLEIAG L 5 e aia aisieis slaisie o 2
Ceramlc d?pF Bl I e T S - e | Transistor BF 245, . . i Tr = ¥ 1
Ceramic LOpL (NPOELTH ooleiais oo o st X
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INTERGRATED CIRCIUTS

TS 0 1 S eV P A g e S s e
:C T A A a7 iy g i v Tl L T LA o e
I1C ToARE T Vi [ad iy h a m @ et w i n APl o farn Emawt v e e Xk
L CITL /TR IBIIAE ;o o v:ain-s & 0y dhar e aiw:Tp 2
I S P R e e it = AR o e b
IC ANGT 2 o e s ia o aca i ayas a-ats azure e e v e R
IC I By 7 o N = 7 T P s R ot ol
CRYSTALS

Xtal 17 R o B B o e i i oty ]
Xtal 10.6935MHz.(f1lter) ,,....... S
Xtal 5524 I ME R T e e e s e el e s e
Xtal e e Rl e T e e s
COMPONENTS

Trimcap 2m 2APT 5 e o siraviiae dleavalie @le e . 4
Trimcap S R o O N = L
Trimcap 5= 0Pfcescncccas a)a.oie o ale il
Trimpot LN O Ra s s/al a5 5iisis ivinie=o a0 wia-s &
Trimpot S A e NG ol 5 LA i o pdll
Trimpot S ST TS TR e ae el T a6 6Tl e
Trimpot VO o ana o0 l0 n mre i niadialn)e s s e e s
Trimpot B e ai o) = o) mm i m i) e u e T
RF Choke T B H el e @re sl e eie e v
RF Choke o T e e i e SR Ll AR Roa s el o AL
RF Choke > s T el e, i L e
RF Choke LS BUH a's s a0 o7 s asie s seasess 3
DC Smoothing ChoKkE..essesossnnssnsnnel
Toroid Ring (Yellow) .eeeeses S A T 2
Toroid Ring (Red/BrOWN) cececssssessessd
Torocid Ring (Blk Ferrite sml)....... 15
Toroid Ring (Blk Ferrite lge)..aeess. 4
Can LA MATS:S e a0 s s ee veisinin ved

Ferrite Bead

(BLK) as ais saeisei aie) e aUnCE S 9Lt

HARDWARE

PDt Hini SK(,"]—EK-III#II ----- -lliitlti-l

Pot Mini S5K/1LUK
Pot Ten Turn 1U00K..

(Switched e ek aa

s intedl
1

Kﬂﬂb {Sma].].].i-rnt-iir --------------- 2

Koo « (TR g o i e e e el seea e ale
Siotod gl R i g SRR EE L S St 64
PRy Socicet » 2 Plh s aials s steteteis v iols
Mic: Socket 4 Pin:o-csses abhisee
SWALECH Y SPDT wa s n-e o iaie e siaietsiere o
Cotket DR 35 MM o aia pimliulares a1
VEEDCLET DELVE /e als o alaasieli atalalate
Fuse Holder 3AG (Inline) ceeee.
Fige s Tia5Ar AL ela e nie s sialel sivreiece
gl Meter (Z2000A) e ea o aiataiata
Display Module (NSB3881l).....

I'l"IIil

s miwle

I‘II‘I.I"‘l

e e

Tunlﬂg Pﬂt PCE EIBC]‘CE‘L’.. & @ ® @& @ @ @ & B & ¥ & S lll
Eﬂlder-lIIIl-i-lliiil-l-iiit--iit-qp-"l
PINNed  COPDEET WAL, L o lvielsl sieniens sereleersiore 1

H,"‘,u wireliliiil--i-linin

SC]— ShiEldEd WirEF-II'!"‘I‘!II.I"1""1
Cﬂax Braid----- ----- II'-'-FI'I-‘-I---I-‘III']—

EN/Copper Wire..

& & = =08 B B B B N E B S 8 S =58 qqii-]_

Case ‘Bracket SUDPOTLileiale «/sisietnieiataaleaeind
WING ~NUES s o sis b e ses sa slels o Tt e e e 1 v e T g

Sillcon  GrEaaSe s oe se selslanis ahs

SOrewsHNALS. & WaASherS i e s s ieisess sl
S PACOTS 3 ot lin eltn e lats simaca s olelinieletels pialerersrslnle 5
PCB Fins-ﬁlﬁllll - O ¢ & O " O R " R R W -].lﬂ

Mica Washer

g e i R 2 S Al ey R s S S q

it 1 1o] o TR 215 - o WRRULES Al e L P o e

PCB

BCB M3 1R BoaLad) s s sic's sieis a

(Counnter Board) iivesnmsvabdeaasesl

B O D T e e (e s harar dialimile farale e alie tele e e §A
Back Panel..«... e le T w e e Tu oo a e alle (niie o 1
H e S I vy A e e e fa i 2l Petara e ta ta d d e alal s ca e ate d:
Heats ik P lLate i i sle siniaialsies ee de e eiea o 1
AT T oo 2 e e oy tmeaiob Al A T Bl PRt e PR L S |
Cage BrEackeom e s iela s olels s L I TP Ulalian 8k

Chs oot S IR L e S e ] R P Ll R

MICY:OPNONEG . lave cia e e sleTele olala s ata’dals s stataln s e 1

VCO

Ei]ield--I--ul-u-itti---il-liiintil

16 g0 o b Faria o B fp tiocm - St RN BV AN L T T4 TSN 5 4 SR 1
Cir‘:uit Diagramiiiliiiiiil#i.l‘.""“'l‘l

— e — e ————— . e

COMPONENT LOCATIONS

All components in this parts list are listed as follows:
component number, location on PCB, value and colour

RESISTORS
=
R2 CIlE,
R3 DL5,;
R4~ E13,
RS « Ha3Y,
R6 G113
R7 "« - B12%
R§ Flg@,
RY E14d .,
R1G E12,
REN - 12,
R12 - D9 ,
RL3 B8 .,
Rl ¢ €92,
R15  E8 ,

code or type, respectively. Please note that all resis-

tors are 1/4w unless specified otherwise.

Noetl Aldoeatedis s hielsis e il m
LUBR (brn=blk-bBrn.) evessesesd
220R  (red-red-brn)..eceeceess 1
220R  {red=red-brn)esssssaleis's O
3.3k (org-0org-red)..eeeesesl]
3IOR | OEY=CEd=PT0Y e v e's wiels et ]
10K ({(Lrn=H LK =0rgl)iianeswiers s 2
1K (brn-blk=-red) . .. o e
560R lgrn~bliu=lzrn)ieiekal o ereneiarli]
22K (red-red~=0rg) «. s «'s s
1GOR  (Droa=blik=Dra)l.. .. - o imi ]
V@GR . (BEn=DblKEBER) ols e atele s e =il
478R (yel-vio-brn)..... A B i
2GR (Eed-red=1rn) ks s eileles o=
39UR (org=-wht-brn) «.ceaessa [

R16: « D8 &TR (yel-vio-blK) cvieeanasld
RIS @8 =B O K Milloeg=wht=red) s siasie s + ]
R1LB: < «&Te i *LBR (b¥n=bLKk=bDIK)sas stsaasasll
R19 €5 , 2.2K (red-red-red) ccsesesssl]
R20:  P6 , 22R (red-red-blk) cceeanens ]
2 17 SRR ] e e B4 o) (red-red-blkK) .eeesaaaeell
R22 €T , 4R (vel-vio=-blk) cceeseaee ]
R23 E5 , 680R (blu-gry-brn) .ceeeesssl]
E24 D7 4 1OR (brn-blk-blk) cauee-as sl
RZ253 SIS LR (BEN=DLk=DLK) 4 ae e el
R26 F5 , 680R (blu-gry-brn)...aeae....0
R27 D4 , 47R (yel-vio~=blk) ceeeawaa.ld
R28 2 , 100R  (brn=bDlik=DED) ¢ «siciesiesis
RZ9 1, 22R (red-red-blk) «seeesassl]
R3Q & Hi: % 22R (red-red=blk) ..seeseeed
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R3L
R32
R33
R34
E35
R36
R37
R385
R39
R4 ()
R41
R42
R4 3
R4 4
R45
R46
R47
R48
R49
RS0
RS 1
R52
R53
R54
R55
R56
R57
R5E
R59
REY
R6 1
Rb62
R63
R6G4
" RAS
R6G6
R67
R6GE
RGO
RT@
R71
R7 2
R73
R74
R75
R76
R77
R78
R79
RB Y
R8 1
RS 2
R8 3
RE4
R85
RB6
RB7
R88
RBY
RI0
R91
R92
RO3
R94
R95
R96
R97
R98
R99
R1O®
Féga14

HY9

2L &
J1
Ll 5
J2
K2 7
H6; 5
HE
G7T
HT
JI 4
R i
23
F15
FL6,
BL6 ,
018,
116,
15,
EL7-
D1,
D16,
D1l&,
DL5y,
BREC
PlL3,
RO .
0L,
012,
oLl,
NLll,
N12,
N1Ll,
5 1 o
112,
H13,
Gl3,
Gl1l,
Gl
Gl2,
HI125
Gl1,

Gll,

HY

-

H8
I8
J9
L9
L7
9
L&
L7
M9
NT ,
N1G,
N9 ,
M1@,
D19,
M18,
P18,
P16,
0l5,
017,
013,
N13,
P13,
N1Z,

e Ty Sy oy oy omy omy omy iy oy

16BR
10 R
16 R
10@R
10GR
2.7K
18R
330R
1.5K
10R
220R
47K
680R
10K
LOPK
470R
10K
4.7K
100 R
3. 3K
15K
1K
10R
LBBR
330R
330R
47R
560R
10K
15k
LK
330R
10K
2.2K
100 R
47K
22K
LO0K
820K
4.TK
56 @K
1k
100K

10U R

180K
LOK
160R
4.7K
4.7K
1G0R
HEAR
202K
GBR
1K
4.7K
l .BK
LK
3.9K
22K
3.3K
3.3K

33K
1.5K
8.2K"
220R:

33K
1.5K

470R.

47 R
LGAR

COMPONENT LOCATIONS

(bron=blk=brn) ...sccv.- L
(Brn-bLk—51K) cavan e sis: L]
(BrR=B1E=D1K) s = ol aalE]
(brn-blk=brn) ccoececooes =
(brn-blk=BEN) aas e &t eraile)
(¥od-ViD=F2d) c e e o cos |
(brn-gry=blk) ceceaasees =
(OEg=0Xg=bEN) e e /el

(Brn-grn-red) «ceesees =l
(Brn=blik=b1lk) s suicesaes ]
(red=-red=-bDIrn) cccsee. o
(yel-vio=0Zg) eeeeseasel]
(blu-gry-brn) ecsececes
(brn-blk=0KXq) e e sisiss L]
(DEN=BLE=¥8L) c.oisioieaa e
(yel=vio~brn) . cecaeee ailel
(bEN=-D1Kk=0rq) cesaaaiae o
(yel-vio-red) cceeees ol n L]
{brn=hlEk=brn) ¢ cacessas (]
(T g=~0Lg=red) see e cl
(DN =gIrnN-0LYg) « c e sis s o
(bron-blk-red) cceeesses [
(brn-blk=blK) « sesaeases ]
(brn=blk=BEN) .ueeeseee O
(org-org-brn) ..... sieate
(Org=OLg=DEN) «oa sicevies ]
(vel-vio=-DBlK) «.ce-oene [
(grn-blu-=bEN) seeesevee ]
(brn=-bLlk-0rg) sueises walasls
(BrNn-grn-=0rg) cceeeesses (|
(Brn=-blk-0rg) caceceees O
(org-0rg=-brn) «aece e &
(brn=-blk-0rg) . «aleieas aratl]
{red=red=red) oo e e O
(brn=blk-brn) .. ws.. il
(yel=vio-0rg) «eeeesees O
(red-red-0rg) seesesess []
(brn=-blk-vel) ...ccea.s []
(gry=red=yel) deueesins [
(yel-vio=red) ... oo O
(grn-blu-yel) «see.e N S
(brn-blk-red) «c.... 35 T L]
(brn=-blk-yel) cveeeeeas O
(brn=-blk~-bBEN) seeicseoee C]
(brn=gry-—yel)...cceee. O
(BEN=DLK=0LT) <. os e s ol
(brn-blk-brn) cceceeeos =
(vel-vio~red) cuee.s oVa e lil]
(yel-vio-red) coeeessas ]
(DEA=-DLK=DEN) 2o oesssss O
(blu-gEYy-DbIN) e aeesessa O
(red-red-red) ccseeassss ]
(Blu=gry=blk) cccesseas &
(brn-=-blk=red) «csosssisa []
(vel-vio-red) coeeeesnn m
(brn=gry—-rad) Jes sieeas ]
(bEn=bll=rad) s cssawsa L]
(org-wht-red) cveeeeees L]
(red-=red-0rg) c cocecees O
(OLg=0rg—rad) . [
(0rg=-org-—-ra2d) ceeeess | o
(0rg-0rgG~0Drd) eeesessss =
(brn-grn-red) «v e« i e A
(gry-red-red) seeesees [
(red-red=brn) cececaeas [
(OLg=0EG—0Lg) et s-ae sa s =
(brn-grin=rog) eeeeasse- O
(vel-vio-DBrn) .cc.ecececes =
(yel-vio-=blk) ceueseeas {5
(Brn=BLK=DBYN) o= eveoeeel]

R1G1 M13, 33K (OXG=Org=0Tg) = o sesdlea G}
R1G2: M1 4, 3.3K "(0rd=0Drg-£edY) . «y e e roiss I
R163 M15, 1K (Bra=bilk=Yed ) s . s sieies il
R1@4 L[L14, 1l@K (BER—DER= Q) el saieie e il
R1IAS ®id, 3.9 (org-wht-red) «...eeases [
R186 K13, 100K (bran-blk-yel).ceseeeo-o i
R187 Kl2, 10K (BB K—0Eg) i e sterods ]
R108 ML3, 68B8GR (blu-gry-DIXN) «s.eeeene ]
RLG9 J13, 4.7K (yel-vio-red)......... [
R11@ K18, 3.3K (org-org=red)ii .« .. [
R11L -J18, 1GUK (bro=-blk-yel).. ... ... i
RELZ JF1:8, 15K (PEN=-gXN=0YT) v e ussesss [
R113 K19, 390R (org-wht-Drn)...i...s. ]
R114 J19, 2.2K (red-red-xed)i. .. .. oL
R115 J19, 4.7K (yel-vio-red)..... . A
R116 J18, 120K (brn-red-yel).i.... e o
R117 «J17, 2.2K ((red-red=red) ... s U
R118 117, 47K (VEel=Vio=0Y) «.cenesens ]
R119 J18, lUK (BEN-DBLK=Org) « s ans sk
R12G K28, 4.7K (yel-vio-red) ... se..q H
R121L 119, 568K (gen=blu=-vel) ...« =)
R122 I18, 220% /(red-red-vel)....«.se. =
R123 I19, 22R  (red-red=-blk)...e.... L
R124 118, 5.6K (grn-blu-ted)....s. ¢ onptd
RL25 H18, 18R (bENgry=DLK) ¢ oo e s sa ]
R126 H18,; 2:2R (red-=ced=gld) «..sicsoa L
R127 H18, 2.2R (red-red-gld)...... i@
R128 H18, 220R (red-red-bIn)....s..s. I
R129 A7 , 1K (BEn=blk=X@d) o« ses oo soe Ll
R13G B7 , 470R (yel-vio-brn)ee.w.eeeds Cl
R131 B9 , 1K (BEN=D1k<LEd) .o e cns B
R132 C8 , 1@K (BEN=BLK=0EU) o5 oo ow spis =}
R133 A6 , 1K (LR =-Blk=red ). s ae oo sas ]
R134 B6 , 33K (OLY =TT ~OLN o oo me sia ]
R13% B9 , 1K (BEA—bDLR-2Ead) < o vie sinions L]
R136 B12, 3.3K (org-org-red) cssessess L]
R137 'Bll, 33K (OLG=OLG~0LT) o aes oseus g
R13B K16, 1K (brn=blkeradl) s i os pi
R139 K17, 10K GO PB R = LR ) a0 0l o e e
RI4G T17, LUBK (brn-BlK=¢el).eeeeeesit
R141 K16, 1K (brn-blk=red) ..ccceers El
R142 117, 1K (brn-dblk=-red) ..« .aeu: ]
R143 117, 15K (BEN-GE = OLY) an e o senasl
R144 J17, 3.3K (org=-org-red).e..es Wra sl
R145 Ll7, 568R (grn-bla=brn)i....deas. [
R146 J16, VBOK (bro-blKk=Ye€l)a...seeee. [
R147 H16, 10K (BER=DLK=0X0) oo e aioeies B
R148 I15, 47K (Yel-Vio-0Lg) .o saiaas L
R149 114, 330R (drg-0rg-brn) «aes ss=ss: ]
R150 J14, 3.3K (org-oBEg-=red) ....esems ]
R151 I13, 1GGR (brn-blK=DEn) cs.ensase 0
R152 114, 47UR (Yel-vio=Drn) ¢ceeeseees L
R153 N15, 220R (red-red-bhILn) .....du. El
R154 L16, 1K (brn=bil k- red) s mramus]
R155 N16, 16K (PEN=DLR=OLG) wn oo e s il
R156 M15, 22K  (red-red-=org)......... [k
R157 L19, 3.3K  (org-org=red) .. ...ses !
RIS58 K19!, 3.3K . (Otg=0kg=rad) .t sl B
R159 K19, 15K (BEN=GEN=0LG) s ssesns o
R160 B8 , 10K  (brn-blk=org) ...« 0
R161 M9 , 3.3K (0org-org-red).cs«ssess D
R162 T1l, 1GOR (brn-blk-brn)ei««ssss E
CAPACITORS

Ccl Bl7, 330pF (ESEamMITE) ot e tavaeein Ol
S2 ¢13, 390pE (BB EEMYE)  eicte aisie s O
C3 =— i NoT Al O EES00 e e e rate o te e olils O
C4 €17, 15pFE (EaramdiEh e viaie e EE



C5H
CH
C7
C8
C9
Ccla
(L]
1.2
Cl3
Cl4
CL5
Cle
Cl7
CLa
cl9
C20
C21
C22
C23
C24
C25
C26
G27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
Cal
C42
C43
Cd4
C45
C46
ca’y
C48
C49
C5¢
C51
C52
53
C54
€55
C56
C57
C58
C59
C60
Col
CH2
C63
Co4
Cé5
C66
Cé7
C68
Cé9
C74d
C71
C72
€73
C74
C75

816,
P17,
el
B15,
P13,
D13,
D13,
Fl4,
Fl4,
G14,
H14,
Gl4,
Gl4,
F12,
E11,
F10 ,
c1z,
B11,
E9 ,
C9
D8
F8
of:
ES
C6
C7
B5
D4
D4
B2
F2
F2
H2
13
16
K7
G4
12
1
J2
L2
J5
L6
M5
K3
NS

N5
M4

M1
N2
P2
B2
P2
02
P6
P6
P8
H7
G2
K2
Fle,
EL5,
Fl7,
El6,
40 Ty A
D15,
D16,
D17,

- - - e | - - S - - - - e Il b | b e | = b b | = b e | - | - - . e | = b | . . | | = - - S . - b ] o

COMPONENT LOCATIONS

1uF (TAantaLam) cas's e s [
22pF (CEEamiC) oeassoies ]
B.O01ufF (CeTramic) coeeeees ]
33pF (CoEaLI), ool aveteis’e o O
100UpF (CELaMIC) « o siv o oo ol
33pF (CRramio) . d.ée.e ol O
47pF (CeXramic) « slesea s O
100pF (Coraiic) .. Jusie « o 0
680pF (CEEaMAC) o . dele s ous ]
d.01uF (CeXamic) «asanes s ]
B.22uF (TAGERLOM) cinioiein s o ]
B.01LuF (Ceramit) s e eee oell
1@QE/16YV (Tantadlum) «eieis s s oLl
@.0LupF (Ceramic ) e cs e s 0]
Not Allocated..cecsecsosess O
Not Allccated..ccsscvcesse C
D.01Lur (Cerait) o s oo aea O
15 pF (CEramic) ceeeeee e O]
@.01uF (CEramic) »'s oo cee O
0.047uF (CETAMIC) e s e oo o O
@.1luF (CSramic) oceinees s
@.01uF (Ceramit) «oeeees o
@.01ufF (CRXaAMIC) o olse oie o ]
¢.luF (Ceramic) ve e e sl
LOuF/16V (Tantalum) ....... O
d.1LukF (Ceramit) ¢u s s.s o
¢.1luF (CEEAMIC Y o'disie oo o s O
3.1uF (Ceramic) vv.ve.. .ot
LUUF/16V (Tantalum) «eveees O
160uF/3Vv (Tantalum) ....... O
@.047uF (CeramiC) deaascess 3
@.01uF (CEEEMIC) o'c n's's\s s a O
B.0LuF (Ceramic) «aassean
B.lufF (CeTaMIC) aiecs s oss O
@.1lur (CETaMiiC) eielss vies s O
1AAOUFR/1BV(ELecCtro) coeeeesee O]
68pF (Silver Mica)....O
1@0uF/3v (Tantalum) ..... =0
@.047uF (Ceramic) i sl
¥.0LuF (Ceramic) cb o s s ¢ o
@.01ufF (CeramiliC) .5 as e sh =
@.luF (CeramicC) coeeesss o
100@UF/16V (Electro) ... SRS
@.1luF (Coramiic) cules s s s's al
220pF (Silver Mica)....UO
2.2pF (Ceramic) NPO....LO
470pF (Silver Mica) ee..D
L5@0pF (Silver Mica) «...[]
1000pF (Silver Mica) «..s [
Not Allocated....:ecsea SRy S
LGB PF (Silver Mica)....O
330pF (Silver Mica) .... 0
47@pF (Silver Mica) «... O
18pF (Ceramic) NPO....UO
@.@81uF (CRramic) «sesnes el
luf/16V (Tantalum) s essees I
0.22uF/16V(Tantalum) «eeees L
g.01LuF (CerdamicC) cceecssee Ol
d.01luF (Ceramic:) .efesiles sl
@47 uF (Eeramic) «aniveasa L
@.01uF (Ceramic)i s s e ésss a
B.01LuF (CEEamMIC)iceesessn
Not  Allocated.l i acie sy o s B
56p€ (Polystyrene) .... U
470pF (Polystyrene) ....O
@.047uF (Ceramiia)ias s/ ve sl
1B@pF (Ceramic) NPO....D
0.047uF (CeramicC) «eeeeeeell
1UF (TAaNtalum) «ee oo
@.047uF (CRramEic) .« wiaies sl
gd.01luF (Ceramlid)ie «sae s el

C76
C77
C78
Q79
C8@
C81
C82
C83
c84
C85
C86
C87
C88B
C89
co90
Col
C92
C93
C94
C95
C96
CH{
c98
C99
Cl00
Cl@l
Cle2
Cle3
Cl04
C1@5
clde
cla@7
Cld8
Cl@9
Cll@
Clll
Cll2
LICS
Cll4
Cll5
Cllé
Cll7
Clls
Cll%
cCl20
Cl21
L2
G143
Cl24
CLZn
Cl26
Ccl127
Cl2s
Cl29
Cl39
CL3L
Cl32
€133
Cl34
C135
Cl136
Cl37
Cl38
Cl139
Cl40
Cl4l
Cl42
Cl43
Cl44d
Cl45
Cl4e

P12,
PS. ,
PB4
010,
0la,
P11,
N12,
N12,
N11,
J1l1l,
J1l2,
119,
H13,
Gl2,
H1Z,
H1l,
H11,
Gll,
Gl@,
111,
GY .
G8

J8

K8

K8

L7

N6

N7

N9

N8

W W W™ WM WM W WM W W W W

o
~J

S o
o =
'—I

DL9,
N19,

NS,
N17,
P17,
013,
013,
K14,
015,
N13,
M14,
L15,
NL15,
Ll4,
N13,
L13,
L13,
M13,
K14,
K18,
K18,
K19,
J19,
Jl9,
K17,
J18,
J19,
119,
Jis,
118,
H17,
F9 ,
Cl
D3
C4
B7
Cl2

- wm w wm =

@.81aF (Ceramic) i ivesee s |
10@pF (Eeramic )« sthaeies O
@.01uF (CERERMIEC ) n o eiv o aine ]
L@ EAIBY o [Tantaldam). s dekmi]
@.847uF (Ceramic) .« i celes |
@.1luF (CEXaAMIT) o n vicissnie m
@.@47uF (Ceramic)ic.essaess ]
gd.d81uF (CeramicC) ccevsess O
18pF (Ceramic) NPO....[]
15pF (Ceramic) NPO....[]
@.81uF (Eezamic)  .dbis.ana O
@.81uF (CoXaAMIC) oin e s sin sl
B2pF (Ceramilc)isaes se A m
4. daE LoV (Tantalum) e e o kiah ]
d.01luF (CBeEaMiC) siominele el
220 pF (Ceramic) cceeee o [0]
4700pF (Ceramit) sisansleis O
220 pF (Ceramic) ceseee e
18pF (Ceramic) cssecess ]
2.2pF (CeramicC) ssscecns O
@.01uF (CeramicC) s saeewald
1000pF (CeEADLG) s3 as oo s m
NotsAlloocated e’ ed ek bisis e se [
15pF (CaYaAMYEC) o sowieeia ol
@.@LuF (Ceramic)sas tient il
LB1uF (Ceramic) s iaedd 43
@.081uF (Cexania) .. s eh s [
47pF NPO (CeramicC)aesessseal]
@.01uF (Ceramic) «vassss el
LuF/16V (Tantalum) «ecesees (W]
@.01uF (Caramic) esisooenll
B.01luF (Ceramic) aeseasea el
@.01uF (Ceramic) «e seedaall
LuE/16V (Tantalum) .. sés s
d.0LuF (Coramic) «.e s
@.01lup (Cortamic) ceees R
B.047ukF (Cefamie) b ove st ]
33pF (Ceramit) sscoceve L
luf (Tantalum) sesvesse ]
B.047uF (Ceramia) v eoes srird Cl
@.01uF (Caramie) . cvoe sisis O]
47uF/18V (Electro)icveesss .
@.01aF (CeraAmie) seissestild .
4.7pF (CeramicC) voveeesass L]
39pF (CRTAMIC) v imisia « 5
1LOQUpPF (Ceramic) soveesen
10QUpF (Coramle) cas cveem [
@.039uF (CEEencapP) seseses L
lB8pF fCaramiic) «8i see e .
3.3uF (Tantalum) .cc e e =
10uF frantalam) .. asses

2200pF (Ceramic) ceeeeeesd
0.047uF (Ceramic) ..z veee s
@.0339uF (CGreencap) «««sa'es L
1060pF (Ceramic) ¢ eie o oo L
4700 pF (Ceramic)iesieie s
10uF/16V (Tantalum) cuee.... []
0.022uF (GLeencap) cuee.. L
160uF/16V (Electro) ...... 4
@.1luF (Tantalum) ¢« secae O
@.81luF (CREAMIC) o olvioie s ool
10uF/16V (Tantalum) ......H
@.1luF (Ceramic) « - «ise's ol
@.@81uF (Greencap) ceeees. ]
220uF/16V (Electro) RB..... L]
100uF /16V (Electro) RB.....H
.@47uF (CeramiC) udeles dur
10@GGUuF/16V(ELectro) «veese o]
A7GuE/16V (Blectro) .. e O
@.1luF (COCATLC) oot sivle:n sialil
18uF/16V (Tantalum) ««.s«.«



Cl47
Cl48
Cl49
Cl50
(BT
Cl52
2153
Cl54
Cl55
Cl56
Cl1l57
Cl58
Cl59
Cled
Clél
Cle2
Cl63
Cle4
€165
Cléb
Cl67
Cl68
Cle9
Cl7/4@
Cl71
Cl72
gL73
Cl74
G175
Cl76
S
C178
C179
ClL8d
Cl81l
Cl82
G183
Cl84
SLE85
Cl86
Cls7
cl88

B9 ,
C3iy
D2.
BLlG,
B1Ll,
89 .,
Cclz,
Cl2,
B2 .,
K16,
J1l6,
KL8,
I17,
J16,
I16,
I15,
H15,
H15,
14,
I13,
Il4,
Kl4,
J15,
J16,
M16,
L16,
ML5,
L19,
M19,

DIODES

D1
D2
D3
D4
)
D6
D7
D8
D9
D1l
D11l
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24

Page 16

D13,
E1G,
6 ;
P77 .
o5 ,
P33

— -

F
ElS,
012,
112,
113,
H13,
BlL,
H1l,
Gl@,
M8 ,
N7,
N9 ,
N1@,
0lée,
N15 ,
L13,
L13,
1185

COMPONENT LOCATIONS

47uF/16V (Electro) ....«. s o-=ic]
@.0LlukF (COLAMIE) o ate'a e ses O
luF (Tantalum)iesis e el
16uf/16V (Tantalum) cceaeees 0
@.@8LluF (Ceramic) o e aeeesal]
U.01uF (CeramicC) cesnes o o]
10uF/16V (Tantalum) ..ee.==]
g.81luaF (CeramicC) ceesessaf]
10uF/16V (Tantalum) ..eeee. a0
@.839uF (Greencap) cesssss ]
4700pF (Ceramic) caenseess 0
ATuf/16V (Electro) .c.eaeeea]
22uF/6.3V (Tantalum) ....... .
2.2uF/16V (Tantalum) ..... LS8
g.@8LuF (CeXramiC) « s'se s sl
@.081uF (Ceramic)eses=sesa O
W.@LuF (Ceramic) s eeve e ¢io ]
@.22uF (Tantalium) « . cese ]
@.047uF (CeramlicC) cees el
47uF/16V (Electro).eeccscecns C]
G.01uF (CeramiC) seeseeas O
B.01luF (CeramlcC) «seessesal]
47 pF (Ceramic) cevseees O
4.7pF (CeramiC) .eeee sl
220pF (Ceramic) c.seeessll
470pt (CeLaMIC ) de s« el
B.047uF (CeramiC) ceoees e
0.81uF (Ceramic) saeeeeesl]
B.01luF (CeramilcC) caesesese L
@.01LuF (CeramlicC) cecseeess]
330pF (Silver Mica) ....O
22pF (Ceramic) NPO....O
L@@OpF (CeramicC) coeessss]
LAluF (CeramicC) seeseses ]
.B1uF (CEEamie) s oo 2
220pF (CeramicC) dseeceecas O
33pF (CeramiC) ceeeese sl
33pF (CeEamicC) ceesees sl
47pFE (Ceramia)iss ves e o[
47pF (Ceramic) desseedes 0
47pF (CeramicC) eaeees . o]
47 pFE (Ceramic) «ses s s]
IN6OQ/0DADS ({Diode) e e aal]
INGA/OA9S (Dilode) veais s l]
INO14/IN4148 (Diode) ceeee==-[]
5.6V 400mvV (Zener).iecsesosell
IN914/IN4148 (D10G€) ceeas e«
IN6G@/OA95 (Di0de) accesses (]
NoGERllocatad s ca'ses o ssssss S|
6.2V 400mV (ZENEL ) cceovsess 0
IN914/IN4148 (D10d€) ceeeesss C
IN914/IN4148 (Diode) ..ceessess Ol
IN914/ind4148 (Diode) eeeeeeses a
IN914/IN4148 (D10d€) seseeesal]
IN914/IN4148 (D10de€) ceassaeesl]
IN6B/0OA95 (Diode)» o sldate O
IN60/0A95 (D1OBE) ot e o' e i)
BA244 (Dioge)iceiseses O
BA244 (Drodel Sti b O
IN914/IN4148 (D10dE€) eesceess Cl
IN914/IN4148 (Di0d€) cneeeessl]
6.2V 400mV (ZeNSE)ia olals stela s O
ING6G /0A95 (DIOode)ic e s oo = ]
INBB /OA95 (DEOAE ) iasie s oiarera m
IN6D/0A95 (D10AE) s aaeesen O
IN914 /INA148 (Diode) ceccaeass O

D25 Al , IN4@OLl/IN4002(D10de) cceueuss H|
D26 A9 , 5.6V 400mV (Fenex)isaie ol ]
D27 All, IN40QU01/IN4002(Di0de) ceceaesa [l
D28 A6 , IN914/IN4148 (Diode) eeeeeese [
D29 Al@, IN914/IN4148 (D10de) ¢ce e [
D3G - A2 INIT4 AINALAR: (Dlode) cele e icsi L]
D31 H16, IN914/IN4148 (D10dE) .ess s eesl]
D32 09 , IN914/IN4148B (Diode) ........0
TRANSISTORS

Q1 E1l, MFE131 (Transistor) . e
02 D8 , 2N4427/2N3948 (Transistor)..[]
03 D6 , 2N4427/2N3948 (Transistor)..[d
04 E6 , 2N4/27/2N3948 (Transistor)..[
05 Pl , 2S8C2lb6 (TEanS1iStor) . cse il
06 H1 , 2SC2l66 (Transistor) ...
o7 Jl , 28C2312 258Cl1969 (Transistor).d
08 L1 , 28C2312 2scl1969 (Transistor),[]
09 F16, MPF1l42 (Transistor) ....
Qle D17, 2SC71¢ (Transistor) e el
0ll D16, BCl@7/BC547 (Transistor).,...[
012 011, 25C710 (TEANSISLOD) vl
013 H12, 2S8C719 (TransSisStor) ...
Q4 Gll, 2S5A733 (Transistor) ....d
Q1S5 G149, 25C71LY (Transistor) ...
016 Gl , BCLl®7/BC547 (Transistor)....O
Ql7 G6 , BD139 (Transistor) . ..k
0l8 HB , 25Cl674 (Transistor) ...kl
019 Kl , BClU7/BE547 (Transistor) ...l
Q20 H6 , BD139Y (Transisktor) .. «.L
021 KB , 25Cl674 (Transistor) ....l
022 08 , BCl97/BC547 (Transistor)....M
Q23 pPl2, 25C714¢ (Transistor) ...l
024 013, 2SC710 (Transistor) ....L
025, ML5, 28C710 (Transistor) .. el
Q26 M13, BFr245 {Pransistor) .l
Q27 BS , BC327/BC328 (Transistor)....ll
Q28 A7 , BDl4@ (Transistor) «.s.[]
029 A8 , BCl@7/BC547 (Transistor)....[)
Q3@ AlQ, BC337 (Transisktor) ..«
31 Bll, BE255d (Transistor) ...«.[]
P32 K16, BClO8/BC548 (Transistor) ....[]
Q33 Jl17, BCl@8/BC548 (Transistor) ....[]
Q34 M15, BClO7/BCH47 (Transistor)....[]
Q35 L19, BCl@7/BC547 (TransSistor)....[]
036 M19, BCl@7/BC547 (Transistor)....[]
037 K19, BClOB/BC548 (Transistor)...«[]
Q38 J20, BCl@7/BC547 (Transistor)....[
039 J19, BCl@d8/BC548 (Transistor) ....[]
Q40; Il8, BC557 (TEansSistor) ..«.s[]
Q41 117, BC337/338 (Transistor) ....(]
Q42 H19, BC327/328 (TransisSter) «.a.[]
043 C19, BCl@7/BC547 (Transistor) ....[]
044 N19, BCl07/BCS47 (TransSistor) ....[]
CRYSTALS

Xl BLE N Ea L Bl M ek i) o o s e h e O
X2 MY RERL E S G 2 MBI o sseie oiin e b ile att ]
X3 K115 “XEal M@0 6935MHZ. (E11Eer) vvalE

INTERGRATED CIRCIUTS

e &
IC2
IES
IC4
ICS

C18., 300L/TAT3LEP (IC) euvevoancens O]
F13, 3001/TA7310P (IC) cuveeaun T
N16, LM3@1 (TG SR S e O
El , 7845 (VOlt REY) vevenn 0
I15, AN612 (7oA e et A T O



—

COMPONENT LOCATIONS

TRIMPOTS

VR1 F6 , 10OR (TEIMOOE) v uveimia s nt ]
VR2 Jé , 1BUR (REIMpOt)sesassaid
VR3 04 , SK (FEEImMpOE) cavaaasvis |
VR4 03 , 54K (REAmpoE) 5 2o . a0
VRS ---, 100K Tunipng Pot (1lOT).....[
VRE ---, 18K ClarafFier Pot...<.c<5= ]
VR7 019, 10k (TEIMPOEY S v -2l
VRSB RP155 £S5k (Primpok) .. . cees B
VR9 -==, 1UK SW/Volume: POt.. .cazz3:a ]
VR1O K13 . 5K TEAIMPOE) c v e oo o]
VR11I L15, 10K (PEiwnoE) wos - s =
VR12 H15, 1K (TEXPOE) s e senaasl]
VR13 Klé6, 10K (CEEIMpPot) - oo oo v i ]
TRIMCAPS

VC1l Al7, 20pF (TEimCaAP) v veeeoeeall
VC2 Al5, 6@pF (TEAMCAD) 562506 a0k ]
VE3 Bl4', 60pF (Primecan) - - «m s sa ]
VC4 D11, 6@pF (Pramcab) co et ou [
VC5 D1@, 6UpPF ((PEIMCAD) ainsasaca ]
VC6 M™M18, 208pF (Trimcan) - a= .- eI
VC7 L1B, 20@pF ("PEIMCAD] o oianvnic e 1
VC8 M1B8, 2Z20pF (Tramean) cve sz eqll
VvC9 I8 , 6UpFE (TEIMCAP) s o vovs s O
vCle J9 , 6@pF (TE1IMCAP) eevaeeesll
VCll N7 , 60pF [(TEimeap)ssssanss O
VCl2 Fl5, MvVliuv4d (Varicap) c«-sss v ]
COILS & CHOKES

Ll —mm= . NOE Bllocated.. ceiees asalsases L]
2 -, NOE BAlLLOCALEA. .0 ees ninizmenaeil]
L3 BLS ;. Morhod (yellow) siiaineels «sieswts L]
L4 Cl3, Toriod (VellowW) .. s ciseeees I

L.5

L6

L1

L8

L9

L10
L1l
L12
.13
L1l4
LA5
.16
L17
L18
.19
L20
L21
L22
L23
.24
LZ25
L26
L27
L28
L29
L30
L31
L32
L33
.34
L35
L36
L37
L38

DLY,
D1d,
ET
A
H4
K4
ND
N3

b ] b | b - b

Gl6,
Pl@,
112,
Gl@,
19 ,
K9 ,
M8
N1l4,
Ll8,
Jl4,
B3 ,
F17,
Fl2,
Fl3,
G2
H2
F2
F2
H3
H5
12
15
J4
M4
N15

g

e Sy oy S

Toriod
Toriod

(Red/Brown)
(Red/Brown) ceeecessas

Ferrite Bead . ibiesss s cuisies

Ferrite Bead
Ferrite Bead
Ferrite Bead
Toriod
Toriod
Toriod
Toriod
Can 10MA@15S
Can 10MAB15S
Can 16MA@158
Toriod
Toriod
Toriod
Can 1@MAQ15S

RFE
RF
DC
RE
RF
RF
RF
RF
RF
RF
RF
RF
RE
RE
RE
RE
RF

Choke
Choke

Smoothing Choke.....

Choke
Choke
Choke
Choke
Choke
Choke
Choke
Choke
Choke
Choke
Choke
Cheoke
Choke
Choke

(R2d/Brown) ..
(Red/BYOoWn) ceeeessssa
(REeQ/BYXOWR) ¢ s e sse e

(Four used) ... .
(S1ix used) .....
(Four used) ...

(Red/BYrOWN) «oeeesssass
(Red/Brown)
(ReQ/BrowWn) «e'esseessss
(Red/Brown) «...

UEORTTMEZ) o 5e2n
(18 .7MHzZ)
(10 TMHZ) o e ainreie

" B B O O B W 8

(10.7MHzZ)
2 BN T 5 (e T
B FE ) G O R M S

L A S earac s s ats wietes
AR e e e a e alleraa
1P OH o ein 4n. 0.0
L eB1RHL
Y e BUIHIL L allera wilaluis
100UH. s e oo .
LA G v atala-aile d o b e s
22@uH(Ferrite RING )
220uH(Ferrite RING, )
A e s e a i a wrin: wicwaie
lW@uH.
220uH (Ferrite RING |
220uH( Ferrite RING
LS s rvsial s alaviae)s: airatnie

PRIMARY SECONDARY

COIL TYPE TURNS WIRE TURNS WIRE
L3 Yellow Toriod L& 26B&S -— - -
L4 Yellow Toriod L6 26B&S 3 Bell Wir=
L5 Brown Toriod 59 J0B&S = ==
L6 Brown Toriod 59 I0B&S 2 IUB&S
LT Ferrite Ring b 2BB&ES 6 26B& S
L8 4 Ferrite Rings 6 24B&S 2 24/8.2
L9 6 Ferrire Rings 2 24/8.2 1 Braid
L1 4 Ferrite Rings 1 Braid 2 32/6.2
LLl Brown Torlod 15 2UB&S S —
L12 Brown Toriod 15 28B&S == e
L13 Brown Toriod L5 20B&S -- --
Ll4 Brown Toriod 15 3UBE&S S ==
L18 Brown Toriod 94 38B&S = =
19 Brown Toriod 54 30B&S -- --
L2¢ Hrown Toriod 59 38B&asS 12 3@EBaS
L32 Ferrite Ring 10 22B&S -— --
£33 Ferrite Ring 10 22B&S -= --
L36 Ferrite Ring 19 22B&S -- --
637 Ferrite Ring 1a 22B&S -— --
Notes :

All toriocd primaries have a space between the winding
ends to provide corrsct lead spacing for PCB mounting. Toriod
secondarles are wound over one end of their respective
primaries.

L7 consists of 6 turns of 4 strands 26B&S twisted
together, Primary is betwean strand 1 start and strand 2 finish.
Strand 2 start @s Jjoin to strand 1 finish. Strand 4 start is
join to strand 3 finish and becomes the secondary centre tap.

The secondary is between strand 3 start and strand 4 finish.

The

turns

on L14 should be bunched or spread as resguired
to obtain correct VTO tuning range.

MICROPHONE WIRING DETAILS
(Front View of Microphone Plugl

o ey
4.2

yellow

--hlack and braid (earnh)
=N used

1.1:{:{1

QAD
® ©)

—

Page
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plilili'h
Pin View

MV104

&
B8 E
J\’ £
FI: {‘:

Pin View

2N3948/2N4427

5
: G
¢ —SEt ?E??!ﬁ

Pin View

BEF245

ou'T
GHND

7805

AN612

AN/

COMPONENT PINOUTS

Dy >
G
G

PFin View

Pin View

BCS547/548/557
327/328/337/338

R 13

BD139/1440

Pl

r£-3ﬂﬂl/TA?31@P
PRVAVARIORY

MPEL102

Pin View

MEEL131/3SK40

iz U] e ] ]t R i o o ]

) 74L890/ 72074
[

KRR [ ) N [ D D g G |
|

mbimdodmimbelinlisiadsimuEdmbs

)

712174

l

R ) 0 ) ) ) S ) Y )




COIL WINDING DETAILS

F2

52

F1
hﬂh‘?‘ﬁ,
S1

L11, 12, 13, RED/BROWN CORE, 15T- 20 B&S.

iz
F

1

L4. YELLOW CORE. 167- 26B&S. 3T- BELL WIRE.

LB. 3T- BIFILER 24B&S, 2T H/U WIRE 24/.2 L6, L20. RED / BROWN CORE
59T 30B&S & 12T- 30B&S

S2

F2

LS. 2T- 24/.2 ,H/U WIRE. 1T- BRAID.
L5,L18,L19. RED/BROWN CORE. 59T- 30B&S.

L14. RED/BROWN CORE. 35T- 30B&S.

Text and lllustrations courtesy of Electronics Australia Page 19



COIL WINDING DETAILS

Stage |, 8182 |- 4x 6T 26Ba&S.

L32, L33, L36, L37.
10T 22 B&S.

FERRITE BEAD / CORES DIMENSIONS.

Brown/Red Toriod used for L5,L6,L11,L12,L13,L14,

L18,L19,L20.
4
u 4
L8 mm O 9mm
e T
~ T
5mm

Yellow Toriod used for L3 & L4

— 3 i
12mm @ 7 « 5mm
i T

e
5mm
Ferrite Core (small black) used for L7, L8, L9, L32,
L33, L36, L37.
= i i
"1 9.5mm @ 5mm
- % b
-
J

Ferrite Core (Large black) used for L10.

ik T W o
__n_l3.5mrn© /mm
- T

o

]
1 dmm

Ferrite Bead (small black) used on leg of Q21 & Q18

= +
4m11_n © & 2mm

Page:20
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GENERAL INTRODUCTORY INFORMATION

As the diagram above shows, the overlays used in this
manual are set out the same as any street directory. (Beita
Melway's, UBD or Gregory's.)

This has been done for a number of reasons, the main one
being it will make it easier for the constructor to find his way
around the circiut board. Because of the number of com-
ponents used in this project it would be no problem at all to
inserta component into the wrong hole only to discover it at
a much later date.

As you can see, the grid we are using is very much like a
street directory, with the alphabetic co-ordinates along the
horizontal and the numeric co-ordinates along the vertical
axis. All references to a location are in the form of alphabet
followed by a numeral. If you care to look back at the parts
list, you will see the component number followed by the
location and value, e.g. R2, C16,100R (brn, blk, brn).

To locate this particular component location youfirstlocate

“the 'C' column across the top and follow that column down

until it intersects with row 16. You now know that R2 sits in
thatsquare. Going to the board you can locate the area quic-
kly and referring to the screen you have the exact location
for that part.

Now that you know how to get around this board we might
explain some of the other aspects of this project.

Theinsertion of thecomponents follow the same sequence
as any other kit, in that the components that sit closest tothe
board are inserted first. We insert resistors, capacitors,
diodes, transistors, trimcaps, IC's, crystals, trimpots, chokes &
coils. The overlays on the following pages show various
stages of construction, broken up to provide easy to handle
sections along with a checklist to make sure all parts are
inserted as needed. This should prove invaluable to all
constructors.

Page 21



PCB COMPONENT OVERLAY

' TAL FILTER

This is the first stage of construction,
and as you can see, it involves only PCB
pins, links, (note position of insulated
link) and VTO shield.

1. First of all, we will start by mounting
the VTO shield. The four PCB pins used
in holding the shield together should be
inserted into PCB holes from the copper
side of the board. The long side of the

page 22 Pins should be inserted first (refer to Fig

-~

e i T, 3 N A
L Bl ¢
3 3 T __"-]

JOUNTER

L =

1.). This insures that the collars of the
pins do not splay the sides of the shield.

2. Supplied inyourkitisasmall piece of
thin PCB material. This should then be
cut to suitable lengths and soldered to
the above pins, forming a shield for the
VTO (refer to Fig 2).

3. Insert and solder all PCB pins and
links as shown on layout. Use 25B&S
Tin/CGu wire supplied for all links except

JLONG SIDE

LDER —P

PCB PIN —3
‘ ]-l— S0

T

Rl T AL N

Ly

-

FIG.1

T




STEP 1. PCB PINS, LINKS, AND VTO

10

11

12

13
14
15
16
17
18
19

Vi OEEJN
20 L V! CEEDL

a.‘

L
*

A B C D E

those shown as insulated links (use
telephone wire).

4. PCB Pins used to secure the PCB
shield at location 012, are inserted in
the same manner as described in step
1.(Mounting of VTO shield).

5. Links shown for TP4 & TP5 are
soldered to two PCB pins temorarily.
Use two lengths of 25B&S tinned cop-
per wire, twisted together for each
link.( Ref to Fig 3 ).

 (REFTE)
FIG3. U

F G '

SOLDER SHIELD
TO PCE-PINS

/

PCH SHIELD

rez b

4

TP4

TPS.

=1 1

=3

.0

s

10
[ i
| 12

13

= M (N U O P

Note: A number of PCB holes
shown on the overlay, have not
been drilled to accomodate the
PCB Pins. This is only in cases where
single core bell wire is used. Con-
structors may either solder the bell

- wire directly into the board or enlarge

to holes a whisker to accomodate
the pins.
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STEP 2. RESISTORS R1-R30

--= Not Allocated I
Cle, 1860R (brn-blk-brn) |
P15, 228R (red-r=d-brn)
El13, 220R (red-red-brn)
H13, 3.3K (org-org-red)
|
G13 336R (org-org-brn)
R7 E12, 10K (brn-blk-org)
RE Fl18, 1K (brn-blk-red)
R9 E18, 566R (grn-blu-brn)
REG El2; 22K (red-red-orqg)
R11 Cl12, 1¢8R (brn-blk-brn)
R1Z D9 , 180R (brn-blk-brn)
R13 BB , 470R (yel-vio-brn)
Rl14 (©9 , 220R (red-red-brn)
——
R15 EB8 , 3%20R (org-wht-brn)
R16 D8 , 47R (yel-vio-blk) |
T =
R1I7 CB , 3.%9K (org-wht-red)
R18 &7 , 1OGR (brn-blk-blk)
RS9 -2, 22K (red-red-red)
o
R20': P& ,-22R (red-red-blk)
R2l. E6 , 22R (red-red-blk)
R2Z: €7 ; 47R (yel-vio-blk)
-*—Il-
R23 E5 , 680R (blu-gry-brn)
R24 D7 , 1@R (brn-blk-blk)
+—
RZ25"\ | B, AO6R (brn-blk-blk)
R26 F5 , 6BOBR (blu-gry-brn)
R27 D4 , 47R (yel-vio-blk) T
|—
R28 F2 , 168R (brn-blk-brn)
R29 Fl1 , 22R (red-red-blk)
R3@ H1 , 22R (red-red-blk)

WARBRNING

All components should be

mounted as close to PCB as
possible Any excessive lead
length will cause circuit to
malfunction.
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STEP 2. RESISTORS R1-R30
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STEP 3. RESISTORS R31-R60

r. R31 H2 , 18R (brn-blk-brn)
32 &l ., 1@R (brn-blk-blk)
R33! Ll , 1@R (brn-blk-blk)
R34 J2 , 106R (brn-blk-brn)
R35 K2 , lOG0R (brn-blk-brn)
R36 H6 , 2.7K (red-vio-red)
. R37 HG6 , 18R (brn-gry-blk)
R38 G7 , 336R (org-org-brn) J
[ R39: Hi 0 L.SK (brn-grn-red) L__
R4 H6 , 1@R (brn-blk-blk)
R4l J7 , 220R (red-red-brn) I
R42 P7 , AFK (vel-vio~0rg)
R43 P3 , 68GR (blu-gry-brn) 1
R44 F15, 10K (brn-blk-org) | |
"~ R45 F16, 100K (brn-blk-yel)
L-—fQE El6, 4780R (yel-vio-brn) ;_:
rR47 018, 10K (brn-blk~orqg)
fd
R48 E16, 4.7K (yel-vic-red)
| R49 E15, 100R (brn-blk-brn) Jd
R5@ E17, 3.3K (org-org-red)
Ro1 B - ESK (brn-grn-orqg)
52 Db, LK (brn-blk-red)
. R53 D16, 10R (brn-blk-blk)
. R54 D15, 18R (brn-blk-brn)
| R55 D16, 33@¢R (org-org-brn)
[ RS6 P13, 330R (org-org-brn)
RS7 P9 , 47R (yel-vio=-blk)
I R58 011, 568R (grn-blu-brn)
- R59 012, 16K (brn blk-org)
| R6Q: 'Bll, 15k (brn-grn-orqg)

WARBNING

All components should be

mounted as close to PCB as
possible Any excessive lead
length will cause circuit to

malfunction




STEP 3. RESISTORS R31-R60
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STEP 4. RESISTORS R61-R90

(brn-blk-orqg)

R61 N11, 10K
R62 N12, 338R (org-org-brn)
R63 N11, 10K (brn-blk-orgqg)
R64 J11, 2.2K (red-red-red)
R65 112, 108R (brn-blk-brn)
R66 H13, 47K (yel-vio-org)
R67 Gl3, 22K (red-red-org)
R68 Gll, 160K (brn-blk-yel)
R69 Gll, 820K (gry-red-yel)
R76 Gl2, 4.7K (yel-vio-red)
--R?l H12, 560K (grn-blu-yel)
. R72 Gl1ll1l, 1k (brn-blk-red)
[ R73 Gl1, 10UK (brn-blk-yel)
R74 H9 , 100R (brn=blk-=brn)
L- R75 HY , 180k (brn-gry-yel)
R76 G7 , 10K (brn-blk-0rg)
R77 H8 , lé@ﬁ (brn=blk-brn)
| R78 18 , 4.7k (yel-vio-red)
I R79 J9 , 4.7K (yel-vio-red) __]__
I R86 L9 , 100R (brn-blk-brn)
| R81 07 , 680rR (blu-gry-brn) ==
f —
R82 L9 , 2.2K (red-red-red)
LRBE L8 , 68R (blu-gry-blk)
R84 L7 , 1K {hrn—blk-regr
[ R85 M9 , 4.7K (yel-vio-red)
| R86 N7 , 1.8K (brn-gry-red)
| RE/ N1, 1K (brn-blk-red)
RE8 N9 , 3.9K (org-wht-red)
i RB9 M1@, 22K (red-red-orqg)
T 2 ] (org-org-red)

[ R9G D19,

WARNING

All components should be

mounted as close to PCB as
possible Any excessive lead
length will cause circuit to
malfunction.




STEP 4. RESISTORS R61-R90

Page 29



Fage 30

STEP 5. RESISTORS R91-R120

R91 M18, 3.3K (org-org-red)
R92 P18, 33K (org-org-orq) .
R93 Pl6, 1.5K (brn-grn-red)
R94 015, 8.2K (gry-red-red)
R95 017, 220R (red-red-brn)
R96 013, 33K (org-org-org)
R97 N13, 1.5K (brn-grn-red)
R98 P13, 4706R (yel-vio-brn)

[ R99 N12, 47R  (yel-vio-blk)
R1¢@ I13, 180R (brn-blk-brn)
R1¢1 M13, 33K (org-org-org)
R102 M14, 3.3K (org-org-red):-

[ RrR1@3 M15, 1K (brn-blk-red)

R104 Ll4, 1lOK (brn-blk-<=o0rqg) .

l thﬁ Kld, 3.9K (org-wht-red)

| R166 K13, 100K (brn-blk-yel) I
RLG7 K12, 16K  (brn-blk-orq) .

" R108 M13, 680R (blu-gry-brn) .
Rldﬂ Jl3, 4.7k (yel-vio-red)

[ R110 i.{_lﬂ, 3.3K [nrg-arg-r;i} l

[_ R111 J18, 100K (brn-blk-yel)

R112 J18, 15K (brn-grn-orqg) I
| R113 K19, 396R (org-wht-brn)

I--_Rll&!r J19, 2.2K (red-red-red)

—_

RI1S 319, 4.7TK (yel-vio~red)

-—_Rllﬁ Jl8, 120K [brﬁired—yel}

_1;11? J17, 2.2K (red-red-red) .
R118 117, 47K (yel-vio-org) ]
R119 J18. 16K  (brn-blk-org)

R128 K28, 4.7K (yel-vio-red)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




STEP 5. RESISTORS R91-R120

-l
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STEP 6. RESISTORS R121-R162

R121 119, 568K (grn-blu-yel) B

| RL22 118, 220K (red-red-yel) .
R123 119, 22R (red-red-blk)

:&124 118, S.EFL {grn--hlu-red}_ I
R125 H18, 18R _{En-gry-blk}_ .
R126 H18, 2.2R (red-red-gld) .
R127 H18, 2.2R (red-red-gld) .
R128 H18, 2280R (red-red-brn) .
R129 A7 , 1K (brn-blk-red)

R130 B7 , 476R (yel-vio-brn)
R131 B9 , 1K (brn-blk-red)
R132 C8 , 18K  (brn-blk-org)
R133 a6 , 1K (brn-blk-red)
R134 B6 , 33K {ﬂrg:nrg-urg}
R135 B9 , 1K (brn-blk~red)
R136 B12, 3.3K (org-org-red)
‘R137 Bll, 33K {urg-nrg-—nrq-J .
R138 K16, 1K (brn-blk-red)
R139 K17, lﬂ? (brn-blk~0xrqg) I
R140 I17, 100K (brn-blk-yel) .
R141 K16, 1K (brn-blk-red) L
R142 117, 1K (brn-blk~red) .
R143; L17, 15K (brn-grn-orq) .
R144 J17, 3.3K (org-org-red) .
R145 L17, 56@R (grn-blu-~brn) .
R146 J16, 180K (brn-blk-yel) .
R147 H16, 10K (brn-blk-o0rg) .
R148 I15, 47K (yel-vio-org) .
R149 114, 336R (org=-org-brn) .
R156 J14, 3.3K (org-org-red) .
R151 113, 168R (brn-blk-brn)
R152 114, 47U6R (yel-vio=brn)
R153 N15, 2286R (red-red-brn)
R154 EIE, 1K (brn-blk-red)
R155 N16, 1lUK (brn-blk-o0rg)
l ngg.MlS, 22K (red-red-org)
R157 L19, 3.3K (org-org-red)
WARNING ' R158 K19, 3.3K {nrg—nrg-redj-_

R159 K19, 15K (brn-grn-org)

All components should be ||

mounted as close to PCB as R16@ B8 , 10K (brn-blk-o0rqg)

possible. Any excessive lead || —
length will cause circuit to R161 M9 , 3.3K

[nrg—crg-reﬂ}

malfunction,

L-R162 111, 18686R (brn-blk-brn)
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STEP 6. RESISTORS R121-R162
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STEP 7. CAPACITORS C1-C30

& Bl7, 330pF

_—

(Ceramic)

C2 Cl8, 390pF

(Ceramic)

c3 -=-=-., Not Allocated

c4 Cl7, 15p0F (Ceramic)
E5 Blo, luF (Tantaluam)
C6 DLV, 22pF -TEeramic}
c7 Cld4, 0.01luF (Ceramic)

CB B15, 33pF

(Ceramic)

1000 DF

(Ceramic)

33DF

(Ceramic)

D13, 47pF

(Ceramic)

Fl4, 100pF

(Ceramic)

F14, 680 pF

(Ceramic)

Gl4, @.01uF

(Ceramic)

Cl H1l4, @.22uF

(Tantalum)

B.HB1UF

Cl7 Gl4, 1lOuF/16V

_ e —— .

(Ceramic)

(Tantalum)

Cl8 Fl2, 0.61luF

(Ceramic)

Not Allocated

Cl9 ¢
c20 i

Not Allocated

cl2, @.01luF

(Ceramic)

E1l1l ’ ISE}F

(Ceramic)

C2B SSES 20, LuF

E9 , @.01uF (Ceramic)
cC9 , 0.047uF (Ceramic) i
pg , @.1luF (Ceramic)

c26 F8 , @8.01luF (Ceramic)

c27 -Eh r B8.01uF IE;ramic}

l_—e—— e

(Ceramic)

Cé , 1lOuF/1l6V

(Tantalum)

c3¢ C7 , @.luF

(Ceramic)

Due to circuit density, various component hole spacing is
found throughout the board. If the hole spacing for a com-
ponent is too narrow or visa-versa, then bend the compo-
nent legs (as shown below) so that components sit as close

as possible to the PCB.

CAPACITOR: —___ Q
PCB
= g

- I

Py,
OR

PCB



STEP 7. CAPACITORS C1-C30

WARNING

All components should be

mounted as close to PCB as
possible Any excessive lead
length will cause circuit to
malfunction.
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STEP 8. CAPACITORS C31-C60

QI s R G ) (Ceramic)
C32 D4l g TCEramiEJ =
C33 D4 , 1lUuF/16V (Tantalum)
C34 E2_ ; LBOuF/3V (Tantalum) [
@35 CEZNE L aTupE (Ceramic)
[ c36 F2 , 0.01uF (Ceramic)
C37 HZ ; 0L FlaE (Ceramic)
EE IE_,, Ic].l'uF (Ceramic)
I: c39 I? y OLaR T:eramic]
can@ K;-, iEEEuF{lEv{Electrﬂ}
Tll c4 , -E_EpE' (Silver Mica)
__Elz 12-, 1l@BGuF/3Vv (Tantalum)
| c43 11 , 6.647uF (Ceramic)
C44 J2 , 0.0L1luF (Ceramic) K -
¢45 L2 ,; Q.@0LluF (Ceramic)
a6 =I5, 0. 1aE (Ceramic) =
C47 L6 , 1lO@OuF/léeV(Electro) 3
MEJ, @.luF (Ceramic)
K3 , 220pF (Silver Mica)

N5 ,

2. 2pF

(Ceramic) NPO

y IuE/lleN

C51 M5 , 470pF (§ilver Mica)
[ cs2 n5 , 150pF (Silver Mica)
C53 M4 , 1000pF (S1lver Mica)
T_C.Eti ——_--, No E Allncaté =1
:1255 ﬂl ; LOGUPF (Silver Mica)
C56 N2 , 330pF (Silver Mica)-
-_C;'? P2 , -4.?=H|;:F (Silver Mica)
P2 , lEpE‘_ (Ceramic) NPO
,-a.ﬁluF (Ceramic) q =

(Tantalum)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to

malfunction.




STEP 8. CAPACITORS C31-C60
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11
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| 13
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STEP 9. CAPACITORS C61-CS90

cel P6 , 0.22uF/16V(Tantalum)
c62 P66 , @G.0luF (Ceramic)
G623 B8 , U.01aF (Ceramic)
ce4d H7 , .@47uF (Ceramic)
65 G2 , B.91uF (Ceramic)
C66 K2 , 0.0luF _ (Ceramic)
C67 =---, Not Allocated
[ CEE-JFIE, S56pE (Polystyrene)
. C69 E15, 470pF (Polystyrene)
[ c7¢ Fl17, 0.647uF  (Ceramic)
c71 El6, l@@pF (Ceramic) NPO
1 c72 Fl1l7, @0.@047uF (Ceramic)
_ETE- DS, [LuF (Tantalum)
. c74 D16, @.047ufF (Ceramic)
—-IC?S Dl;, g.01uF (Ceramic)
P12, @.@81luF (Ceramic)
P9 , 100pF (Ceramic)
P9 , @.01luF (Ceramic)
c79 01@, 1@8uf/l6eV {TantaluT}
CEET-DIH, H:Ed?uF (Ceramic)
CBl. P11, @.1uF (Ceramic)
N12, @.4847uF (Ceramic)
N12, B.@1uF (Ceramic)
N1l, lUpF (Ceramic) NPO
Jfl, 15pF (Ceramic) NPO
Jl2, @8.81luF (Ceramic)
118, E:EluF (Ceramic)
513, 82pF (Ceramic)
Gl2, 4.7uf/16V (Tantalum)
le, @.81uF (Ceramic)

WARNING

All components should be

mounted as close to PCB as

possible. Any excessive lead
length will cause circuit to
malfunction.
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STEP 3. CAPACITORS C61-C90
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STEP 10. CAPACITORS C91-C120

C91 Hll, 22@pF

(Ceramic)

C92 H1l, 47@0pF

(Ceramic)

C93 Gll, 228pF

(Ceramic)

c94 G1l9, 18pF

(Ceramic)

@8ins Tl 2. 2PF

(Ceramic)

c9% G99 , G.061luF

(Ceramic)

c97 G8 , 1@@@pF  (Ceramic)
_-EGB :T;, Not Allocated
. C99 L Td8l L, 5P E (Ceramic)
. Clo@ K8 , @.@luF (Ceramic)
Clgl K8 , .dluF (Ceramic)
cig2 L7 , 0.€luF (Ceramic)
Cl03 N6 , 47pF (Ceramic) NPO
[ Cléd4 N7 , B.@1ul (Ceramic)
Cl@5 N9 , luF/leV (Tantalum)
I Cléde N8 , @.01luF (Ceramic)
cleg?7 07 , @.81uF [Ceramicj_

Cle8 011, @G.@LlufF

(Ceramic)

Cl@é9 08 , luF/1l6V

(Tantalum)

Cl1¢ D19, G.@LluF
Clll N19, @.@LluF

NLS, @.847uF

(Ceramic)

(Ceramic)

(Ceramic)

Ll L B SR P o

(Ceramic)

Bl Tuk

(Tantalum)

013, @.@847uF

(Ceramic)

CLLS8

0l3, A.BluF (Ceramic)
Kl4, 47uF/10V (Electro)
015, @.¢1LaF (Ceramic)

C119 N13, 4.7pF

(Ceramic)

C120 Ml4, 39pF

(Ceramic)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction, |




STEP 10. CAPACITORS C91-C120
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STEP 11. CAPACITORS C121-C150

* C141 -is located on the front panel (Ref to

Page 42

Pg 67).

10@@pF

121 SELS), (Ceramic)
Cl22 N15, lO@GpF (Ceramic) H
Cl123 Ll4, 6.639uF (Greencap)
[ c124 w13, lopF (Ceramic) &1
— —
G255 - LS 3 r =31 E (Tantalum)
C126 L13, LlOuF (Tantalum) |
_-ElZT M13, 220¢pF (Ceramic)
Cl28 Kld4, 0.047uF (Ceramic)
._CIEQ K18, @.039uF {Green-c;_ap} 1|
Eljlﬂ Klﬂ_, IHEEQF_ [Ceramic]-
C131 K19, 4700pF (Ceramic) | |
. Q132 ;19, l@uF/16V (Tantalum) [ ]
| c133 019, 0.022uF (Greencap)
(a1 ey Sl 5 Ty e 1@@uF/lE; {Electrgr. -
GL3i5 JU8 @ JAnE {Tantalum}ﬁ .
Cl3e J19; @ 0LuF (Ceramic)
Cl37 I19, 1l@uF/leV {Ta:ta].um}
C138 J18, B.luF (Ceramic)
118, 0.0LluF (Greencap)
H17, 220uF/16V (Electro) RB
; , 100uF /16V (Electro) RB
e b i ﬂ_.ﬂé?uF X {Ceram_i-::} ¥

D3,

10@0uF/16V(Electro)

b R B I B

C4 , 470uF/16V (Electro)
Cl45 B7 ,JE.luF {Eeréﬁ?c}
Cl46 C12, 1@uF/16V (Tantalum)

B9 , 47uF/16V (Electro)

(Ceramic)

Bl@, 1lBuf/16V

(Tantalum)

(Tantalum)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to

malfunction.




STEP 11. CAPACITORS C121-C150
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STEP 12. CAPACITORS C151-C182

| Cl51 Bll, 08.81uF

(Ceramic)

Cl52 B9 , @.01luF (Ceramic)
Q53 C 20 lﬂuF/lﬁ_v-—{Tant-alum} .:l
Clgﬁ Cl2, @i gLar (Ceramic)
e
@155 E2 , l@urF/16V (Tantalum)
_E'.lSE Kle, @.039uF (Greencap) 2
[ c157 g16, 4760pF (Ceramic) 1
[ ciss k18, 47uf/16v (Electro)
€159 Il17, 22uF/6.3V (Tantalum)
E cCled J“]:S y 2.2uF/Ll6V (Tantalum)
_Clﬁl L6 EJ._.&_HFF (Ceramic)
| &162 115, @.0@01uF (Ceramic)
[ Ccle3 H15, ¥.@81luF (Ceramic)
[ Cl64 Hl1lb, @.22UF (Tantalum)
| ci65 114, 0.047uF (Ceramic)
Cl66 113, 47uE/16V (Electro)
[ Cle7 114, @.@LuF (Ceramic)
Ccleg Kl4, @.01uF (Ceramic)
Cled Tlb, 4ipF (Ceramic)
G178 Jl6, 4.?EF (Ceramic)
Cl71 M16, 220pF (Ceramic)
C172 L16, 470pE (Ceramic)
Cl?g-MlE, #.047ur (Ceramic)
_LEle L19, @.@1luF (Ceramic)
. C175 ngl @.o01luf (Ceramic)
| ci76 a6 , 6.0luF  (Ceramic)
CLFF L, I3EpP (Silver Mica)
el78 AlLY7, 22pF (Ceramic) NPO
Cl79 L9 , 1060pF {Ceramicj
Ccl84 LY , .@luFrF (Ceramic)
ClEl.Ill, LAd1lur (Ceramic)
Cl82 E13, 220pF (Ceramic)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




STEP 12. CAPACITORS C151-C182
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STEP 13. DIODES D1-D32

[-Dl D13, IN6@/0A95 (Diode)
D2 E10, IN68/0A95 (Diode)
D3 C6 , IN914/IN4148 (Diode) [
D4 P7 , 5.6V 4@@mV (Zener)
D5 05 , IN914/IN4148 (Diode)
| D6 P3 , IN68@/0OA95 (Diode)
D7 —=~ Nokt Allocated
D8 E1S5, 6.2V 480mV (Zener) [N
L.DE 012, IN914/IN4148 (Diode)
D1 112, IN914/IN4148 (Diode)
| D11 113, IN914/in4148 (Diode) G
e
D12 H13, IN914/IN4148 (Diode) 4
L_DlE F11, IN914/IN4148 (Diode) | |
D14 H1l, IN68/0A9S5 (Diode)
D15 Gl@, IN6G/0A95 (Diode) T 1
D16 M8 , BA244 (Diode) |
L !
D17 N7 , BA244 (Diocde)
D18 N9 , IN914/IN4148 (Diode) |
D19 N1@, IN914/IN4148 (Diode)
D20 _blﬁ, 6.2V 400mV (Zener)
D21 N15, IN6G/OA95 (Diode) '
D22 L13, IN66/0A95 (Diode) '
D23 L13, IN68/0A95 (Diode) '
D24 118, IN914/IN4148 (Diode) [
D25 Al , IN4G@1l/IN4@G02 (Diode)
D26 249 , 5.6V 4@00mV (Zener)
all, INA4GG1/IN4G@2(Diode)
, IN914/IN4148 (Diode)
IN914X1N414E (Diode)
D3@ Al2, IN914/IN4148 (Diode)
D31 H16, IN914/IN4148 (Diode)
D32 09 , IN914/IN4148 (Diode) =]

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




DIODES D1-D32

STEP 13.

Vi OEED N
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1. Before soldering transistors Q5-
Q8 into main PCB these should be secured to
Back panel & Aluminium heatsink bracket.
Heatsink compound should be used.

2. Q16 & Q19 should only be soldered into
the board once the back panel & heatsink are
in place. Transistor cases should be
smeared with silicon grease & soldered so
they sit hard against the Aluminium H/Sink
Block.

25C1674

* NOTE: Ferrite Bead placed on leg of Q18
& Q21.
Page 48

STEP 14. TRANSISTORS Q1-Q30

01 El1l, MFE131 (Transistor)
02 D8 , 2N4427/2N3948 (Transistor)
03 D6 , 2N4427/2N3948 (Transistor)
Q4 E6 , 2N442;?EN3943 {{;;hsistufj
05 F1 , 2SC2166 (Transistor)
06 Hl , 25C2166 (Transistor)
07 J1 , 25C2312/25C1969 (Transistor) | |
Q8 L1 , 2sC2312/ 2scl969 (Transistor)
‘09 Fl6, MPF102 (Transistor)
Ql@ Dl?,.;;C?lE (Transistor)
@ll D16, BCl187/BC547 (Transistor)
0l2 0l1ll, 2SC710 (Transistor)
Q13 H12, 2SCJ71l0 (Transistor)
014 Gll1, 2SA733 (Transistor)
015 Gl@, 2SC710 (Transistor)
0l6 Gl , BCl@7/BC547 (Transistor)
{p17 G6 , BD1l39 (Transistor)
018 HB8 , 25Cl674 (Transistor)
Q19 Kl , BC1@7/BC547 (Transistor)
Q26 H6 , BD139 (Transistor)

=] 021 KB T-EECIETH (Transistor)
022 08 , EClE?!EEEE; (Transistor)
023 Pl2, 25C71@ (Transistor)
Q24 013, 25C710 (Transistor)
Q25 M15, 25C71L9 (Transistor)
Q26 M13, BF245 F - (Transistor)
Q27 BS5 , BC327/328  (Transistor)
Q28 A7 , BD14@ (Tr;nsistﬂrj
029 Aé ;_EEEE;KEC54? (Transistor)
Q386 Al@, BC337 (Transistor)

WARNING

All components should be

mounted as close tc PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.

-



STEP 14. TRANSISTORS Q1-Q30

Vi QEEaN
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STEP 15. TRANSISTORS Q31-Q44

B85 Bl ; dBEH5% (Transistor)

032 K16, BClO8/BC548 (Transistor)

033 J17, BCl@B8/BC548 (Transistor)

138

034 M15, BCl@7/BCS547 (Transistor)

035 L[19, BClO7/BC547 (Transistor)

036 M19, BCl@7/BC547 (Transistor)

l

037 K19, BCl¢8/BCH548 (Transistor)

038 J2@, BCl@7/BC547 (Transistor)

Q39 J19, BCl@8/BC548 (Transistor)

Q40 IIE, BC557 (Transistor)

041 117, BC337/338 (Transistor)

Q42 ‘HI9, BC327/328 (Transistor)

Q43 €19, BC1l@7/BC547 (Transistor)

044 N19, BC1l@7/BC547 (Transistor)

ey 1 [:: e

WARNING

All components should be

mounted as close to PCB as
possible Any excessive lead
length will cause circuit to
malfunction.
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STEP 15. TRANSISTORS Q31-Q44

EEEEEEEE
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STEP 16. TRIMCAPS VC1-VC12

vCcl al7, 20pF (Trimcap) J_I
VC2 Al5, 6@pF (Trimcap)
VC3 Bl4, 6UpF (Trimcap) [
VvC4 Dll, 68pF (Trimcap) ]
VC5 D1@, 60pF (Trimcap) _[::
vCe M18, 20pF (Trimcap)
vc7 L18, 20pF (Trimcap) =
ves: M18, 20pFE (Trimcap) .
VvC9 I8 , 60pF (Trimcap)
| vcie a9 , 6oprF (Trimcap) -
Veld N7 ;- 64pFE (Trimcap) )
[ vCl2 Fl5, MV1@4 (Varicap)
20pF Type Trimmer - Pink / Red.
60pF Type Trimmer - Brown,
E

AT MIN CAPACITANCE

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.

AT MAX CAPACITANCE



STEP 16. TRIMCAPS VC1-VCi2

aaaaa
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STEP 17.

CAPACITORS C183 -C188

—— e A i
33pF (Ceramic)

33pF (Ceramic)

47 pF (Ceramic)

47pF (Ceramic)
47 pF (Ceramic)
47pF (Ceramic)

* Tinplate / Thin PCB Shield should be
soldered to the PCB Pins which hold the VTO
Shield & Protrude through to the bottom side
of the circuit board.

Note: This shield should only be soldered
once all VTO compounds have been fitted.

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




UNDERBOARD COMPONENTS

STEP17:

CAPACITORS C183 -C188

i P ”_.___.. hi .q_.l._

l=- r“.

by
) . b

o s o~
3 ]

— —

T ] [ e TR

| 20
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STEP 18. IC’S 1C1-IC5 — CRYSTALS X1-X3
r_-ICl B18, 3661 fIC{
: IC2 F13, 3001 (IC) |
IC3 Nl6, LM3@1 (IC)
i IC4 E1 , 7805 (Volt Reg) .
:L IC5 I15, AN612 (IC)
X1 Al8, Xtal 8.192MHz
[ AP M17, Xtal 1@0.692MHz
X3 K11, Xtal 19.6935MHz (filter)

* Voltage Regulator (IC4) should only be
soldered into the board once it has been
secured to the aluminium heatsink block.
Please refer to Pg 68 for Mounting Details.

WARNING

All components should bhe

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to

malfunction.




STEP 18. IC°SICI-IC5  CRYSTALS X1-X3

Il"

- :rl L
100 1| § LS
L

1 h

|
12 [t 1 ™

13

14 |

15

16
17 ,._.
i
19 |

20 |

Fqge &7
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STEP 18. TRIMPOTS VR1-VR13

VR1 F6 , 1U@R (Trimpot)
VR2 J6 , 188R (Trimpot)
VR3 04 , 5K (Trimpot)
VR4 03 , 506K (Trimpot)
VRS -—--, 106K Tuning Peot (1@T)
VR6E -==, 10K Clarifier Pot
| VR7 019, 16k (Trimpot)
VRS P15, 5k (Trimpot)
v R9 -—=, 10K SW/Volume Pot
VR1# K13, 5K (Trimpot)
VRI1 G EES; LOK {Trimgﬁt]
VRIZ H15, 1K (Trimpot)
VR13 K16, 10K (Trimpot)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.

Text and lllustrations courtsey of Electronics Australia




STEP 19. TRIMPOTS VR1-VR13
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STEP 20. COILS & CHOKES L1-L38

1. Final Adjustments of L14 (VTO Coil)

Once the VTO has been aligned to its correcl
tuning range, the coil windings need to be
permanently fixed to the Ferrite Core using
nail polish or similar adhesive.

Once the above has been completed & glue
is dry, insert two pieces of polystyrene form
to either side of L14. Now fill in between
foam with silicon rubber to prevent coil from
moving with vibration.

2. Coils L8,L9 & L10,

Due to their size, these coils will sitabove the
PCB Pins to which they are soldered too.

Refer to
Pg.19 & 20.

Page 60

[_[E --~-, Not Allocated E
L2 --~, Not Allocated
B L3 B15, Toriocd (yellow)
=1
L4 Cl3, Toriod (vellow)
_ES Dll, Toriod (Red/Brown)
L6 D19, Toriod (Red/Brown) .
L7 E7 , Ferrite Bead -
L8 F4 , Ferrite Bead (Four used)
L9 H4 , Ferrite Bead (Six used)
L1 K4 , Ferrite Bead (Four used)
L11 N5 , Toriod (Red/Brown)
LiE2Y NGBS, T?rimd (Red/Brown) ed
| L13 Nl , Toriod (Red/Brown)
l Ll4 Glé, Toriod (Red/Brown) r—:
L15 P10, Can 10OMAQG1l5S (l@.7MHz)
Tﬁ_ 112, Can 10MAQLl5S (l1@.7MHzZ) r
L17 Gl@, Can 10MA@01l5S (l@d./MHZ)
ng_ 19 TD;ind (Eeé}ﬁinwn}-. [ ]
L19 K9 , Toriod (Red/Brown)
pa— . b= T = A e BE R
L2 M8 , Toriod (Red/Brown)
121 Nld, Can LOMAGLS5S (L@.7MHZ)
122 L18, RE Choke 4.7uH
23 Jl4, RE Choke 1aPuH
L24 B3 , DC Smoothing Choke
L25 Fl1l7, RF Choke 150uH
L26 Fl2, RF Choke 1@0uH
L27 F13, RF Choke 1@@uH .
28 G2 , RF Choke 1.8uH .
L29 H2 , RE Choke 1.8uH i
L3¢ F2 , RE Choke 100uH |
L31 F2 , RF Choke 1@@uH [
L32 F, RF Choke 220uH use Ferrite Core
L33 HS , RF Choke 220uH use Ferrite Cére
L34 12 , RF Choke 10@uH eq
LL35 IS5 , RE C?‘lﬂke 146G uH
~ L36 J4 , RF Choke 22@uH use Ferrite Core
L37 M4 , RF Choke 22@uH use Ferrite Core
| .38 _mla, RE Choke 150uH 4]

WARNING

All components should be

mounted as close to PCB as
possible Any excessive lead
length will cause circuit to
malfunction.

ALL TORIOD COILS WILL HAVE
TOBESECURED TO THEBOARD
USING GLUE OR SILASTIC
COMPOUND.

NOTE: THIS SHOULD ONLY BE
DONE ONCE UNIT IS FULLY
OPERATIONAL
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NOTE:COIL DRAWINGS ARE NOT TO SCALE
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TUNING POT ASSEMBLY

( TOP VIEW )
TUNING POT ( 100K - TEN TURN ) —
\ =
El=
= > ERIAL )
e o TUNING POT SUPPORT ( PCB MATERIAL |
FRONT PANEL Fﬂn = 2 -
A1 e——VERNIER DRIVE ( 6:1 )
\ - =
- o E . 5 R P ~ .I T .‘ T l
) i ) i | - I‘ f

= TUNING KNOB

VERNIER DRIVE

We have found that the vernier drive cases have been
tightly crimped, hence 1increasing the movement tension of the
shaft.

To reduce this tension (giving the shaft a little more

free travel) a small modification will be required. Using a pair
of side cutters, open the metal tabs/claws (a little) which are
located at the rear of the drive. This will reduce the ktension
on the spring washer and bearings, hence making the shaft easier
Lo Eurn.

TUNING POT ASSEMBLY
( SIDE VIEW )

FRONT PANEL

\ r
' VERNEIR DRIVE(E!T]

e / TUNING POT SUPPORT (PCE MATERIAL)

TUNING KNOS g

Bl . ;
C ] el o
L\ e

FCB FINS

0| g TUNING POT (100K TEN TURN)

= at=— MAIN PCB

TUNING POT SUPPORT SOLDER TO PCB PINS ON MAIN BOARD
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=y T CLCD e—
HOT WASHER —t

;I' |'J|.r'-:a'

FUNING POT t 100K - TEN TURN )

NG POT SUPPORT (PCB MATERIAL)

| [ r ;
i 3 - YT T
' = = .'J"pll Wl = ihl"'lql_'!‘_ffﬁl
MNUF~——=[]-T] C— T _Je— TUNING POT NI
| A — %
1 S o |
=
: — — ) ,|-|'I-".'_|'f-.'.-1' ||I_.||||l'.1'.|'|,-"|l' R el
| il P —
= 1 ¥ i J e EOOMNT BANE|

':!'_'_”.ll ¢ HALLCSK & M V1 —

*Vernier Drive shafts may need to be cut

shorter to suit tuning knob. (cut to approx [ =

g— FTUNING POT KNOH

P EMNOB FRONT COVER

I4mm)

This close-up view shows how the 10-turn tuning pot is mounted.




PART A.

FRONT PANEL WIRING LAYOUT

Display Slot

* N/C - Not connected.

ML - Meter Lamp

Meter

M

S - Solder to panel
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PART B.

FRONT PANEL WIRING LAYOUT

lay Slot ]

* N/C - Not connected,

Disp

S - Solder to panel
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REAR PANEL ( INSIDE VIEW )

3.5MM
SPEAKER
SOCKET
2 EMM KEY SOCKET ALUMINIUM H/SINK BLOCK
\ 1 HEAT SINK
/ = (HIDDEN DETAIL)
N N o D o e 4ok /Z
Ix 5=
O 1O iE | SOCKET
| & i OUTPU]
2 PIN 1 (j ] () I ‘/Af
POWER —_— . = . = = |
SOCKET r © © @ 3 @ O] ; © @ |
— = 28C i 25C 25C i 250
— | u_ 7805 i 5166 i S |
! I | |
|
| £ 288 R i o PREE N

2 PIN POWER
wOUKET

Note - Transistors 2SC2166 & 2SC2312
which are mounted on the heatsink block

have to be insulated from the heatsink
using mica washers & nylon bushes. Do
NOT insulate the 7805 voltage regulator.

REAR PANEL ( TOP VIEW )

HEATSINK

W

m_——

QUTRPUT
SOCKET

./

-
T

|J -'J@L‘ .*.-i a-_.-_1.,;..‘_]

3.5MM 5! 5 ‘\\\ ' = & i \\ [
Fa] o

SPEAKER

SOCKET 3.5MM KEY SOCKET ALUMINIUM H/SINK BLOCK
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TRANSISTOR MOUNTING ON BACK PANEL
(SIDE VIEW )

HEATSINK
REAR PANEL
\ ¢ ALIMINIUM H/SINK BLOCK
- !
z WASHER
&m; —— ¢ |zzzf =t S = [I_ A L
f € ; SCREW 1/2" X 1/8"
SCREW e o | 4 ~1 . 4
i ey ’ : SCREW. 112" X 6BA CSK
! e~ TRANSISTOR
& ;r A e
VIAIN PGB
HEATSINK fE’qH GAREL
L_ .
ALUMINIUM H/SINK BLOGK
o INSULATING BUSH
o= TRANSISTOR
C i L
\ MAIN PCB

INSULATING WASHER

L pl : - < 7
o o . J i 2

e
oL
; [

This photo shows the RF output and low pass filter stages.

Text and lllustrations courtesy of Electronics Australia Page 69



BACK PANEL WIRING

solder the Ewo 3.5mm socket

sartn

terminals to the inside back panel.

Speaker is glued to the bottom half of the case.

Note :
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STEP 21.INSULTATED FLYING LEADS




MOUNTING OF COUNTER BOARD / MODULE.

Below 1s a diagram showing how the counter printed.circuit
board 1s secured to the main transceiver board.

Please note the different length spacers used and their
mounting positions between the two boards. Since the mounting
holes have been located close to the copper tracking, nylon
screws and nuts have been used to insulate the metal spacers
from the board.

The display module is soldered at 96 deg. to the counter
board so that the LED displays sit vertically and can be slotted

through the front panel cut-away.
If the counter printed circuit board is supplied with

plated-through holes, please disregard the following two
paragraphs as they are not applicable. Note, if the counter
printed circult board 1s double sided and does not have

plated-through holes, it 1is very important that all components
are soldered to both top and bottom sides of the board. At solder
pads where components are not located, tinned copper wire can be
used to Join the two corresponding pads.(ie - feed the tin/cu.
wire through the hole and then solder both top and bottom pads. )

Latter does not apply to the two solder pads located
opposite to pin 1 and 4 of IC903 (7217A), as these are only used
1f you require the display to count from 0000 to 5000.

ie for 7MHz, 14MHz, 28MHz amateur operation etc where the
band edge starts at an even megahertz.

Counter P.C.B. Diﬁpla}; module soldered

at 90° to counter board
\ Nylon Screw
) Back Panel (25mm X 4BA)
Heatﬁlnk LED Display
through
front panel
\ slot.
_ e . e B
5‘E31ﬁ;;‘tfiff?’tjfﬁﬂtj’ tﬁ' ]
= j//f'*

f{xﬁmm Spacer

(4BA) N\ 25mm 3

.| TAoped Spacer o
— ] L
—— : )

Transceiver P.C.B. Nylon Screw Front Panel
(12mm x 4BA)

F

I"___‘___-_.
ﬁ::: 'ja Nylon Nut
5T 13|

1]

EE

—_—

NOTE: You may find that the 25mm nylon screw is a little to long for the tapped spacer. With a pair of side cut-
ters cut the screw shorter (ie. to approx 20mm).
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WIRING OF COUNTER BOARD TO THE MAIN PCB.

Soldered to
Back Panel

Shielded Cable
only earthed at
Main Board.

NOTE: Counter PCB super imposed on the main board has been offset to one side only to show wiring
connections.
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FUSE HOLDER ASSEMBLY

Fuse Holder Fuse: | .
(Male Section) (Female Sectiaon)

Spring
K\\\R \\\I Fuse

: : LZ—'.IZiT'.'.i’.iZiiiZ'_ PHTTTIT T ) G:l::?EE?ZIi 3

_--"-'-‘ \
- Positive Lead

colder leads to netal washers.

Note : The i1nline fuse holder is placed in series with
the positive lead of the FIG.8 power cable,

The above diagram shows correct assembly
details and placement of each item.

Below 1s a diagram showing the completed fuse
holder and how it sits on the power cable. (Do not eut
the negative lead).

= = _\—\
EEEEEEEE;:ZTP_ _::Z:::::::::;fdﬁﬂ _;:::::£EE:==_‘“f::::::§

BIRDIES

As  with any transceiver, the integral mixing circuits cause products
which may appear in the tuning range of the transceiver. Whilst it is
possible to eliminate these 'birdies', this can only be done with addition
of shielding and more complex c1rcu1try at additional cost,

The following products appear within the tuning range of your

transceiver and are quite normal. Future upgrades may be available to
eliminate these products.

Frequency Strength
3.553Mhz FSD on 'S' meter.
3.7809Mhz +1@dB on 'S' meter.
3.754Mhz Weak - due to freg. ctr.
3.795Mhz Strong FSD on 'S' meter.
3.909Mhz Weak.
3.957Mhz Weak.
B e e — T e e e S e
FAULT FINDING
Minimum Equipment Required Fault Finding (Power Supply)

Connect tranceiver to 13.8V DC supply, capable of at least 5 amps.

1. Multimeter, preferably digital. ‘ :
With negative lead of multimeter to chassis, check tor:

2. DC amp meter, 0-5 amp.

3. Shortwave receiver, general coverage. 1. +10V at regulator, tolerance 0.5V + /-

4_.100111151. DC meter, or multimeter 2. 8V at receiver level, 8V +/- 0.5V.

with similar range. 3. Operate PTT and check for +8V transmit. Nominal 8V +/-0.5V.
4. With PTT still operating check for +12V. Nominal +/-1V,

Extra Equipment To Aid In Alignment 5. TX bias regulator. Check for 5V.

1. CRO, bandwith to 15mHz. If all these voltages are correct, proceed to next section,

2. Frequency counter, up to 50mHz.

3. HF power meter, 2-30mHz, 50w. Fault Finding (VTO Regulator)

Other Equipment, If Available Note, the 10V regulator must be working in the tran sceiver for the
fuﬂuwmg checks to be made. Check for DC volts at test point 6,

1. Signal generator. output of IC3 (LM301). This should be nominally 7.3V to 7.5V.

Pace T4 Also check voltson cathode of D20, a 6.2V Zener.



This should be nominally
6.2V

Fault Finding (VTO Oscillator)

With internal frequency counter con-
nected to VTO output,check for correct
operation. VIO should tune 6-6.5mHz
with main tuning pot from one end of its
tuning range to the other. This can be
verified with communications receiver
or internal frequency display. Correct
operation can also be checked by listen-
ing on a swreceiver, or checking with an
external frequency counter.

If no output is present, check DC con-
ditions as listed in DC chart, also make
sure correct components are fitted and
semiconductors have been installed
correctly. Correct tuning range and
adjustment of the VTO is covered in
VTO alignment previously. The output
level from VTO should be 1V peak to
peak, as measured on CRO.

Heterodyne Oscillator

Check at test point 1 for correct crystal
frequency, using a SW receiver or fre-
quency counter. If both VTO input and
crystal are oscillating there should be
output from band pass filter, Connect
DC meter, 100uA positive lead to test
point 2 and negative lead to chassis
earth.

Tune VC2 & VC3 for maximum read-
ing on meter, with VTO frequency at
half tuning range. The output frequency
at this point measured at local oscillator
coax, should be VTO plus crystal fre-
quency, nominally 6.25mHz plus 8.192
gives final frequency of 14.4420mHz,
This can be verified with external fre-
quency counter or HF recieiver. If this
frequency is present, which provides
the local oscillator for the receiver, pro-
ceed to receiver alignment.

If no output is available then check
band pass filter for correct turns on
toroids. Check DC volts on IC1 as per
chart, check correct resonating capacitors
on L3 & L4,

NOTE: No output will occur unless
both inputs are present. i.e. 8.192mHz
crystal oscillator and VIO input. IC1 is
wired as a “summing mixer” and no out-
put will be present without both inputs.

If both VTO and crystal are oscillating,
suspect band pass filter tuning or faulty

IC.

Fault Finding (Receiver)

Audio:

With volume control fully clockwise,

(VR9), touching either end of R105
(3.9K) buzzing should be heard in
speaker. If not, check DC voltage at posi-
tive end of C140 (220mfd). This should
be approximately half supply. Nominally

7V DC with no signal. _

Check DC wvolts on Q40, Q39, Q37,
comparing with voltage chart. In the RX
mode no volts should be present at the
base of Q38, audio switch.

Check component values and semi]

conductors for correct installation in
PCB. There should be +12V on positive

end of C134 (100mfd 16V).

NOTE: This area is very dense with
components, and shorts between PC

tracks are not uncommon. With audio

operating correctly, proceed to next

section.
Receiver, Amplifier & Detector

With offset oscillator running, (RF out-
put at test point 8), SSB detector Q25
should provide buzzing in speaker with
volume control half clockwise, when
input is connected to Q25 base (touch-
ing base with finger etc.).

Q23 & Q24 provide most of the IF gain
at 10,7mHz. Touching the base of Q23
with finger, radio stations should be
heard in speaker with volume at approx
half setting. If no output is heard check

DC volts on Q23 & Q24, +7.5V DC
should be present on positive end of

C117 (47mfd 10V). Touching the base of

Q12 should deflect the S-meter if all DC

conditions are correct.

Test point 7 (AGC) should be 2 volts
DC with no input signal. This will be
adjustable with VR10 AGC set. Peaking
L17,1L16,L15, & L21 for maximum noise
in speaker will provide suitable align-
ment for initial testing. Connect a suit-
able input signal or aerial to transceiver,
adjust VC11, VC10, & VC9 for max
noise or signals on reciever. If the IF
alignment is OK, and adjustment of
above trimmers has no effect, check Q18

& Q21.
First measure DC volts and compare to

chart. Check band pass filter L18 & L19
for correct connections and number of
turns. Check value of resonating
capacitors. Measure collector of Q22,
should be approx 4V.

Local oscillator (LO) should be present
on base of Q18, RX mixer. This can be
checked with CRO or RF volt meter.
Touching emitter of Q18 with finger,
noise should be heard in speaker.

Check DC conditions of Q21 RF amp,
also correct installation of this transistor
in PCB.

NOTE: Ferrite bead is fitted to the
base lead.

HF Alignment- Transmitter
Section

For TX to operate it will be assumed
that the RX sections are OK, as some of
these are common to the transmitter
circuits.

Transmitter Adjustment-RF

Driver & Output

Correct adjustment of VR1 with
milliampmeter connect to test point,
should be obtainable. If no currentread-
ing occurs on transmit, check for DC
volts at positive end of C34 (100mfd
3V). Approx 0.6V should be present.

Also check that the collector of Q5 &
Q6 has 13.8V DC present. Check that
approx 0.6V is present at the base of Q5
& Q6 in the TX mode. Similar checks
should be made for correct adjustment
of VR2 if it does not function correctly.
Checks are made to Q7 & Q8
respectively.

With suitable load connected to tran-
ceiver select CW. Connect 100uA meter
to test point 3, negative meter to chassis
ground, Operate PTT, adjust VC4 &
VC5, for maximum reading on the
meter. If no reading is obtained, check
DC conditions of FET Q1. If still no
output, check conditions on IC2.

Mic Amplifier (TX Mode)

This is a two stage audio amplifier.
With audio applied to mic socket, out-
put should appear at collector of Q33.
This should also be on pin 1 of IC5.

RF level should be on pin 3 of IC5,
(10.693mHz). A modulated RF output
will be presentat pin 7 of 1IC5 with audio
input if all is well, With no audio in, no
output should be presentat pin 7 of IC5.
A CROis the best test instrument for
above fault finding, if no CRO is owned'
by the constructor try to borrow one
or use facilities from a friend who has
access to such equipment. Not only can
the CRO measure voltage, it also shows
the shape of the signal being more
important when fault finding,

RF Output

Ifall DC conditions are correct, RF out-
put should be present. With no output,
check wiring of interstage transformers
and their correct connections. Check
that the correct capacitors are fitted to
the coils and filters.

Make sure that the enamel wire has
been cleaned thoroughly on the trans-
formers, as this is a very common fault
with constructors. Our experience with
repairing kits contructed by various
people, shows that the most simple
faults stops them from working. Most
common faults are solder bridges or
tracks across IC’s or transistors. Incorrect
insertion of components into PCB.
Very rarely are the components at fault,
itis most likely that there has been a mis-
take in the construction of a particular
area.
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