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Parts List

Your kit should contain the following parts, if any are missing please contact your supplier in 
the first instance.

1) RPCB 736 main PCB

2) RPCB 736 PA 2 2m PA PCB

3) RPCB 736—PA 70 70cms PA PCB

4) Fixings Kit consisting of:-
i) M3 tap
ii) 4 off M3 pillar
iii) N type chassis connector
iv) 4 off M3 K 6 screws
v) 13 off M3 K 5 taptite screws
vi) 1" length of silver plated wire
vii) 10 uf 35V capacitor
viii) L.O. interconnection cables (2)

Note:

If the kit has been fitted for you by an approved installer, then all parts will have been fitted 
and you should have the two old PA PCB's and the old 430 MHz front and unit returned to 
you.



Specification

2m Section Original Spec muTek Spec

Noise figure 8 dB < 2 dB

Selectivity  +/-12.5 kc/s -3 dB -25 dB
Selectivity   +/-15.0 kc/s -10 dB -60 dB

Image rejection >60 dB >70 dB

Intermodulation 80 dB > 90 dB
free dynamic range

70 cms Section Original Spec muTek Spec

Noise figure 8 dB < 0.8 dB

Selectivity  +/-12.5 kc/s -3 dB -25 dB
Selectivity   +/-15.0 kc/s -10 dB -60 dB

Image rejection >60 dB >70 dB

Intermodulation 70 dB > 80 dB
free dynamic range

The above figures are based on the published specification and on measurements made on the
prototype units, the production units are not expected to differ greatly from this specification.



Circuit Descriptions

The principle of the modification is to totally replace the front end of the original receiver 
with a new low noise circuit with greater linearity. In order to do this it was necessary to 
investigate the losses in the original PA circuit boards. The result of this was that any 
modification would be wasted unless the PA boards were replaced as well! This aspect having
been resolved, a set of three boards have been designed and tested, to bring true muTek 
performance to an otherwise excellent transceiver. The main muTek board is supplied, in a 
screened enclosure to reduce the level of spurious signals from within the FT736.

The FT 736 uses a common receive I.F. of 13.69 MHz for all of the units. The 70 cm receiver 
has an additional 1st IF of 47.43MHz.

There are a succession of two pole filters of varying widths in the original receive chain. The 
result of this is that little filtering of adjacent channel signals take place before AGC is 
implemented. This together with low level mixers contribute to poor intermodulation 
performance and limited selectivity. The muTek replacement uses an 8 pole monolithic 
crystal filter and AGC amplifier which is common to both the 2m and 70 cm receivers, and 
which can also be used to improve the selectivity of any other modules that are fitted with 
muTek boards.

The design of the VHF and UHF PA boards are very similar, and in fact are built on identical 
substrates. The pin allocations of the 70 cm PA brick are different to those of the 2m brick, so
it is essential to get these the right way round. Both of the designs emulate the PA protection 
and S meter drive of the original design. The filtering and Tx/Rx switching functions have 
been redesigned using a 7 element low pass filter for harmonic rejection and the changeover 
is accomplished with an ultra fast low loss relay. This has reduced the loss in both the 
Transmit and Receive paths. The bias tap for phantom powering of masthead amplifiers has 
also been included, but component values have been selected for minimum loss.



The 2m section of the main PCB is similar in design to many other muTek front ends, 
consisting of a low noise dual gate MOSFET amplifier, a band pass helical filter, a diode ring 
mixer with a high level LO injection and low noise IF amplification circuits. In order to 
achieve the maximum linearity, the mixer has been properly terminated at all ports, and the 
LO drive power has been optimised. The L.O. signal is derived from the synthesizer on the 
original receiver. This signal is combined with a D.C. bias which is used to control the power 
to the new receiver. The output from the mixer is connected to one port of a four way diode 
switch. This enables the low noise IF amplifier, 8 pole filter and AGC amplifier to be used by 
all of the receiver sections. The power to the IF processing sections is controlled by a bias 
voltage that is also used to polarise the diode switch. This can be done because the IF and 
AGC functions are common to all of the receiver modules.

The 70 cm receiver section is a completely new design. This receiver is a double conversion 
system and utilises a diode ring mixer for each conversion. The front end utilises a very low 
noise GaAs FET followed by a three pole helical filter. This is followed by the first mixer. 
The L.O. signal for this mixer is buffered by a BFR106. The IF output at 47MHz is filtered to 
remove image products. No attempt at adjacent channel filtering is done at this stage. The 
filter is followed by a low noise wide dynamic range amplifier. This buffers the IF signal 
before the second conversion. This is important as it prevents spurious mixing between the 
two local oscillator signals. The LO for the second mixer is also buffered. Like the LO for the
2m amplifier, this LO signal also has a DC bias that controls the 70cms receiver. The output 
from the second mixer is combined with a dc bias and then connected to the common IF 
processing circuit on the 2m board.

Although the original IF and AGC connections for the 2m receiver are not utilised and they 
may be disconnected to eliminate any noise injection to the IF by the old receiver.



Fitting the RPCB 736 to the FT 736R

The fitting of the new hoards to the transceiver is an extensive operation and shou1d be 
carried out by an experienced person. Although there is no tuning to be carried out, some of 
the soldering work is of a delicate nature, and expensive damage can he caused if mistakes are
made. Having said this, if care is taken the job is straightforward.

READ the instructions all the way through BEFORE you begin!

1 Disconnect all cables from-the rear of the transceiver ESPECIALLY the mains cable. 
Under NO circumstances attempt any work on the transceiver with power connected.

2  Referring to fig 1, Remove the screws that secure the top and bottom covers of the 
transceiver, remove the covers taking care not to strain the connection to the loud 
speaker, which should be unplugged form the RX unit PCB at the side of the 
transceiver. Store the covers where they will not be damaged.

3 Starting with the 2m original board, remove the following connectors:-
i) J04 Tx output
ii) J05 PA control
iii) J0l Rx input

Continuing with the 70 cm original board remove:-
iv) J10 Tx output
v) J06 PA control

From the 430 MHz front end unit (this is the little can screwed to the back of 110e pa screen -
see fig 2) remove:-

vi) J02 1st L.O input
vii) I.F. output

4 From the little PCB's soldered to the backs of the feed-throughs to the 2 m and 70 cm 
PA units, unsolder the blue and red wires, making note of where they connect.

*  Where fitted:

5 Disconnect the 13.8 Volts power feed to the PA units.

6 Disconnect the two back earth cables to the PA screen by removing one screw from 
the 2m board and one screw from the PA screen.

7 Remove the connector from the two 9 Volt regulators mounted on the PA screen.



8 Remove the rear right hand screw from each of the 2 m and 70 cm main unit boards, 
releasing the solder tag connected to the PA screen.

9 If extension units are fitted 'downstairs' in the FT 736, remove the 4 screws that secure
each unit to the heatsink.

10 Remove the 3 screws '9' (see fig 3) that secure the power supply to the heatsink.

11 Remove the 3 long self tappers '1' (see fig 3) that secure the heatsink to the rear of the 
chassis.

12 Remove the two short screws '2' (see fig 3) that secure the connector panel to the 
heatsink. You should now be able to gently remove the heatsink from the transceiver 
by easing it out from behind the connector panel. Beware of the heatsink compound 
from the back of the power supply.

13 Place the Transceiver to one side for the next few operations. Lay the heatsink on its 
fins on the bench. Remove the 6 screws that secure the PA screen to the heatsink. 
Desolder the 5 control wires from each of the PA PCB's. Disconnect the RF input to 
the 430 MHz front end unit.

Feed the coaxial cables through the screen, this should free the screen and 430 MHz 
front end unit from the heatsink.

14 Remove the two screws that hold the 430 MHz front end unit to the screen. Carefully 
separate the two units and place on one side.

15 Return to the heatsink and PA assembly. Carefully desolder the 5 wires from each PA 
Hybrid that connect it to the PA board. Also desolder the connection to the Antenna 
connector. Remove 5 screws that hold each PA board to the heatsink. Remove the old 
PA PCB's and place on one side.

16 Clean the smudge of heatsink compound from the heatsink under the 70cms PA board.

17 Turn the heatsink over and remove the SO 239. From the kit supplied, extract the N 
type connector, the M3 x 5 taptite screws and the two new PA boards. Secure the N 
type connector to the heatsink in place of the S0239, using 3 the taptite screws. Turn 
the heatsink back onto its fins. Cut the short length of 18swg silver wire in half and 
solder one piece to the centre of each N type. Make sure that this is approximately 
vertical.



18 Identify the 2 m and 7O cm PA boards by the circle round the 2 or 70 in the bottom 
left hand corner. Using 5 taptite screws for each board, secure to the heatsink in the 
appropriate position, making sure that the wire from the N type connector passes 
through the board.

19 Carefully shorten the wires to each of the PA hybrids and solder to the pads on the 
new PA boards.

20 Recover the PA screen and carefully solder the 5 control wires to each board 
according to the following code:-

Red +13.8V
Orange (T)9V
Yellow AFP
White ALC
Blue Preamp

21 Pass the new RF cables through the holes in the Screen, as shown below.

22 Secure the screen to the heatsink using the original screws. Remember that the centre 
top location is left blank for the earth wire when the heatsink is installed in the FT736.

23 Place the heatsink assembly to one side. Return to the main, chassis and remove the 
remainder of the retaining screws from the 70 cm main unit. Remove the main unit 
PCB from the chassis. Using the M3 tap provided cut a thread in the four holes 
marked 'A' in fig 2. Remove C129 from the 70 cm main unit. See fig 4 for the location
of this component. Solder the Green coded L.O. cable to the main unit as shown, the 
screen of the cable should be soldered to the VCO screen and the core to the junction 
of D12 and R99. Desolder the original 1st IF input cable - this is no longer required. 
Replace the main unit in the chassis and secure with 2 self tappers in the untapped 
holes. Carefully unwind the wire loops that secure the first LO cable along-side the Tx
strip screen and free the cable.



24 Remove all of the retaining screws from the 2 m main unit and remove the unit fro the
chassis. Desolder and remove C 11 from the 2m main unit. Solder the Blue coded LO 
coaxial cable as shown in fig 5, the screen should he soldered to the screen of the 
VCO. Replace the unit in the chassis and secure with all but one screw - this is in the 
left hand rear hole.

25 Carefully ease the heatsink back onto the main chassis and secure with the 3 1ong 
screws '1' and the two short screws '2' from the kit supplied, locate the 6 x M3 pillars 
and install these in the 2 m and 70 cm main units. Restore the black earth wire to the 
centre top of the PA screen. Restore the two connectors to the 9 Volts regulators. 
Replace the main 13.8 V feed to the PA units. Solder the 10 uF capacitor to tag strip at
the rear of the transmit board, where the 13.8 Volts wire is connected to a large toroid.
OBSERVE POLARITY! This capacitor reduces a lot of broad band noise from the 
switch mode power supply.

26 Reconnect the thin Blue and Red wires to the little PCB's mounted on the feed-
throughs on the PA screen (Reverse instruction 4).

Starting with the 2 m main unit, replace the following connectors:-
i) J04 Tx output
ii) J05 PA control

Continuing with the 70 cm main unit, replace:-
iii) J10 Tx output
iv) J06 PA control



27 Before the new receivers can be installed the PA ALC limits and APP must be set up. 
Taking care to avoid the mains protection board, set up the FT 736 and connect the 2 
m output to a power meter and dummy load. Select 145.000 MHz and FM mode. If 
the S meter reads above S1 then it should be setback to this reading by adjusting the IF
Gain pot (Fig 8) on the muTek board.

28 Reduce the Tx Drive control to minimum and select Transmit mode using the MOX 
switch. Advance the drive control until reading of just over 25W is obtained 
(GM8PKL commissioning note; manual states set drive control fully clockwise). On 
the 2m main board adjust VR 02 for a reading of exactly 25W. Adjust VR 04 for a 
reading of 8 on the PO meter. Using a DVM probe the anode D25 (looking at it from 
the front of the radio, the anode is the right leg of the diode) and adjust VR 03 for a 
reading of approximately 1 volt, +/-0.2 Volt (GM8PKL commissioning note; this 
peaks to about 2.8 Volts and you should set it to 1 V, +/-0.2 Volt, and on the clockwise
side of the peak). Deselect MOX. 

Transfer the Dummy load to the U.H.F. antenna connector. 

Select 435MHz and FM mode. Reduce the drive control to minimum and select MOX.
Advance the drive control until reading of just over 25W is obtained (GM8PKL 
commissioning note;  manual states set drive control fully clockwise). On the 70cm 
main board adjust VR 04 for 25W, VR 06 for a reading of 8 on P0 meter and probing 
the wire link between D19 and VR 04, adjust VR 05 for a reading of about 1V 
(GM8PKL commissioning note; as per the VHF adjustment, you should set it to 1 V 
on the clockwise side of the peak). This completes the alignment.

29 At this point you are now ready to in-stall the muTek front end board. This fits on top 
of the pillars in its screening can. Secure the screen to the pillars with the M3 x 6 
screws provided. Make sure that the Green coded cable is lead to the rear of the screen
and emerges adjacent to the 70 cm PLL unit at the rear. Plug the 2m antenna 
connector (Red coded cable) into the socket marked Ant 2. The blue coded coax 
should be connected to the socket marked 2 L.O. Solder the flying lead from the +13.8
V pad to the red +13.8 V wire on the P.A. feedthrough. Also make sure that the 1st 
L.O. cable and the IF output (from J15) connectors are accessible. Connect the 70cms 
Antenna cable to the socket marked Ant 70. Connect the 1st and 2nd L.O's to their 
appropriate connectors. Connect J15 to the 3 pin header, with the screened cable 
closest to the 70 cm PLL. This completes the installation.

**Note: This is the first issue of a new design. Whi1st we are aware of certain errors (Like the
screening can is not deep enough) we would like to hear your comments.
Should you have a problem with the installation, please contact your dealer or ourselves. 
(0044 /0 115 9729467).
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