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FT-767GX TECHNICAL SUPPLEMELT

This manual is intended to serve as a technical supplement to the FT-767GX
Operating Manual. Detailed information regarding functions, installation,
interconnections and operation is provided in the Operating Manual, and is not
reprinted herein. Therefore this Technical Supplement is not intended to serve
as an independent reference, but to be used in conjunction with the informa-
tion provided in the Operating Manual.

Because there are over 280 circuit stages in the fully-equipped FT-767GX,
circuit description is provided by numerous block diagrams supplementing the
schematic diagrams. We trust that this manner of providing functional infor-
mation will prove more helpful than would a Ilengthy verbal description.
Readers who are unfamiliar with the basic types of analog and digital circuits
that serve as the building blocks of the FT-767GX may benefit from studying
basic instructional texts published elsewhere, such as in handbooks on amateur
radio and digital circuit design, before attempting to understand the design
of the FT-767GX. Each block in the block diagrams represents one such basic
circuit, with specific circuit details provided in the schematic diagrams.

While we believe this technical information is correct and factual, some
errors are bound to be present, and those known at the time of printing have
been noted at relevant points in the Alignment Instructions. Yaesu assumes no
liability, however, for damage that may result from typographical or other
errors that may be present. Readers' cooperation in bringing to our attention
any inconsistencies in the technical information is appreciated.

Yaesu Musen strives to keep all officially appointed distributors of the FT-
767GX advised of all significant design changes that may be developed, in the
interest of technological improvement, during the course of production. Said
distributors may elect to incorporate such changes at their discretion. How-
ever, neither Yaesu Musen nor its distributors can accept any obligation to
advise owners or modify previously produced sets based on such design changes,
beyond that which may be required by law.



SERVICE AND ALIGNMENT

The FT-767GX is carefully designed to allow
the knowledgeable operator to make all adjust-
ments required for various installations,
modes and operating preferences simply from
the controls on the front and rear panels,
without opening the case of the transceiver.
These adjustments are described in the FT-
767GX Operating Manual.

The following procedures cover the sometimes
critical and tedious adjustments that are not
normally required once the transceiver has
left the factory. We recommend that these ad-
justments be made only by authorized Yaesu
service representatives, as many are inter-
dependent and difficult to perform correctly
without extensive prior experience with this
type of procedure. Without such experience and
the proper test equipment, any attempt to make
internal adjustments may cause degraded trans-
ceiver performance, the correction of which is
not covered by the warranty policy when caused
by unauthorized internal adjustments.

In the unlikely attempt that a sudden failure
occurs during normal operation, do not attempt
realignment. Such failures are almost always
due to the failure of a component, sometimes
in and external accessory, or a problem with
the antenna system. After all external connec-
tions have been checked, if the transceiver is
still suspect, the dealer from whom the set
was originally purchased should be contacted
immediately for instructions regarding repair.
Authorized Yaesu service technicians automat-
ically perform complete performance checks and
realignment of all circuits that may be affec-
ted once a faulty component has been replaced.

Those who do undertake any of the following
alignment procedures are cautioned to proceed
only at their own risk. Yaesu must reserve the
right to change circuits and alignment proce-
dures in the interest of improved performance,
without notifying owners. Under no circumstan-

ces should any realignment be attempted unless
the normal function and operation of the
transceiver are clearly understood, the mal-
function has been carefully analyzed and any
faulty components replaced, and the need for a
specific realignment determined to be abso-
lutely necessary. Procedures not involving
adjustments are called 'Checks', and are pro-
vided to aid troubleshooting.

The following test equipment (and thorough
familiarity with its use) is required for
complete alignment. While most steps do not
require all of the equipment listed, the in-
teractions of such adjustments may require
that more complex adjustments be performed
afterwards. Do not attempt to perform only a
single step unless it is clearly isolated
electrically from all other steps. Rather,
have all test equipment ready before begin-
ning, and follow all of the steps in the order
that they are listed in each section.

During all of the following procedures that
call for the transmitter to be activated (MOX
button pressed), a 50-ohm dummy load and in-
line wattmeter must be connected to the rele-
vant antenna jack, except where specifically
stated otherwise. After the adjustment in any
of these steps, return the MOX button to its
OFF (out) position before proceeding to the
next step. In no case should the MOX button be
left depressed for more than the minimum
amount of time necessary, which should be less
than 30 seconds.

Also, the SHIFT control must be set to the 12
o'clock position, the RF gain control must be
fully clockwise, and the SQL control must be
fully counterclockwise during all steps, un-
less indicated otherwise.

After completing each step, read the following
step to determine whether the same test equip-
ment will be required. If not, remove the test
equipment (except the dummy load and watt-
meter) before proceeding.



COVER REMOVAL

(1)

(3)

(4)

Switch off the transceiver and remove the
AC power cable and all other cables from
the rear panel.

Remove the two screws affixing each VHF
or UHF Band Module, and slide the Modules
out of the transceiver (Fig. 1).

Remove the two screws at the front of the
top cover (heatsink, Fig. 2).

Place the transceiver upside down, and
remove the four screws from the bottom
corners and two on either side (including
the carrying handle screws). Remove the
carrying handle and bottom cover (Fig.
3).

(9)

q

Figure 4

Referring to Figure 4, remove the 7 black
painted screws from the rear panel. Then
remove the (black) outer rear panel.

10
and

Referring to Figure 5, remove the
screws from the inner rear panel,
remove /this panel.

Remove one screw on either side, as shown
in Figure 6.

Locate the white molex connectors (one
for power and one for the speaker) inside
the rear of the chassis, and disconnect
them.

Fold the lower half of the chassis away
from the upper half, placing a book of
about the same thickness of the heatsink

under the bottom half as shown in Figure
8.



Figure 5

Figure 6

Figure 7

Figure 8

Alignment Equipment

Frequency counter will accuracy of 0.1 ppm to
500MHz

DC voltmeter with at least 10-Megohm impedance
RF voltmeter with at least 5% accuracy to 500
MHz, high impedance, ranging from 10 mV to 3
Vrms, and indicating dB (see note below)

AF millivoltmeter

DC milliammeter ranging to 500 mA.

Spectrum Analyzer or X-Y oscilloscope with 120
MHz bandwidth (for 2m Band Unit Alignment)

In-line RF Wattmeter

50-ohm non-reactive dummy loads: three re-
quired, at least 150W Pd.

3-ohm, 60W resistor
RF signal generator covering up to 500 MHz,
with calibrated output level from 5 dBu to 100

dBu, and adjustable FM modulation.

AF signal generator with calibrated output
level at least from 1 mV to 25 mV.

FM deviation meter/Sinadder and RF sampling
coupler 'T'.

Linear Detector for up to 30 MHz.
NOTE: All RF voltage measurements are refer-

enced to 0 dBu = 0.5uV @50 ohms relative to
chassis ground nearest the measurement point.



POWER SUPPLY

(1) 24V Supply
On the PA Unit, connect the DC voltmeter to
J9002 (J8009 for 10W version) and ground. Ad-
just VR6003 on the PS Unit for 24.0 £0.5V
while receiving.

(2) 13.5V Supply

On the PA Unit, connect the voltmeter to J9007
(J8007 for 10W version) and ground. Adjust
VR6004 on the PS Unit for 13.5 #0.3V while PS UNIT Alignment Points
receiving.
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LOCAL UNIT

Make all measurements and adjustments while
receiving in the CW mode, except where stated
otherwise. )

(1) 3rd Local Oscillator

Connect the RF voltmeter to J3002 and adjust
T3023 and T3024 for maximum voltage (at least
50 mVrms).

(2) 45 MHz Bandpass Filter I

Tune to 14.250 MHz and connect the RF milli-
voltmeter to TP3005. Adjust T3017 and T3018
for maximum RF (at least 50 mVrms).

(3) 60 MHz Bandpass Filter

Tune to 21.250 MHz and connect the RF milli-
voltmeter to TP3001. Adjust T3014 and T3015
for maximum RF (at least 80 mVrms).

(4) 45 MHz Bandpass Filter II

Tune to 14.250 MHz and connect the RF milli-
voltmeter to TP3001. Adjust T3012 and T3013
for maximum RF (at least 80 mVrms).

(5) 15 MHz Reference TCXO
Connect the frequency counter to TP3005 and
adjust the trimmer accessible through the hole
in the TCXO for 45 MHz +10 Hz.

(6) 2nd Local Oscillator & D/A Converter
Tune to 14.0000 MHz and connect the frequency
counter to TP3007. Adjust TC3001 for 30.03000
MHz +20 Hz. Now retune the display to 13.99999
MHz and adjust VR3001 for 30.02901 MHz. Ensure
that the difference between the two readings
is within 990 +#5 Hz.

(7a) Carrier Oscillators

Make certain the SHIFT control is set to the
12 o'clock position. Connect the frequency
counter to pin 5 of Q3060. Select the mode
indicated in the following table, and adjust
the indicated coil or trimmer for the indi-
cated frequency on the counter 10 Hz.

Mode Adj. Point Freq. (kHz)

Cw L3019 6784.100
LSB TC3002 6786.600
USB TC3003 6783.400
FSK TC3004 6787.200

(7b) Transmitter IF Shift

A 50-ohm dummy load must be connected to the
ANT jack, as this step requires transmission
for measurement and adjustment.

Set the TX SHIFT button OFF (out) and select
the LSB mode. Set the TX SHIFT control to the
12 o'clock position. Connect the frequency
counter to pin 5 of Q3060. Press the MOX but-
ton and adjust VR3002, if necessary, for
6786.6 kHz #10 Hz on the counter. Now press
the TX SHIFT button and if necessary adjust
TC3005 for the same indication on the counter.

(8) CW BFO Frequency

Select the CW mode and connect the frequency
counter to pin 2 of Q3060. Set the PITCH sel-
ector and adjust the corresponding trimmer for
the frequency indicated as follows (+10 Hz):

Pitch Adj. Point Freq.(MHz)
800 Hz TC3009 15.0008
700 Hz TC3008 15.0007
600 Hz TC3007 15.0006

(9) FM Carrier Frequency

A 50-ohm dummy load must be connected to the
ANT jack, as this step requires transmission
for measurement and adjustment.

Select the FM mode. With the frequency counter
connected to pin 2 of Q3060, press the MOX
button and adjust VR3003 for 15 MHz 50 Hz.

(10) PLL Sub-loop VCO

Tune the display to 13.999.99. Connect the DC
voltmeter to TP3003 and adjust T3016, if
necessary, for 5.5 #0.1V. Retune the display
to 14.000.00 and check for 2 to 3V.

(11) 41/56 MHz Bandpass Filters

Tune to 14.250 MHz. Connect the RF voltmeter
to TP3002 and adjust T3002, T3003 and T3004
for maximum RF (at least 25 mVrms).

Retune to 21.250 MHz and adjust T3005, T3006
and T3007 for maximum RF (at least 25 mVrms).

To check for proper bandpass selection, con-
nect the frequency counter to TP3002 and tune
to 1.750, 3.750, 7.250 and 10.250, confirming
41 MHz on the counter at each frequency. Then
tune to 18.250, 24.750 and 28.250 and confirm
56 MHz on the counter at each frequency.



(12) Main Loop VCOs

Set the display to 0.000.00. Connect the high-
impedance DC voltmeter to TP3006 and adjust
transformer T3022 for 1.5 #0.1V. Retune the
display to 7.499.00 and confirm 5 to 6V. Re-
peat the same procedure for the same voltages
at the following frequencies:

Display Xfmr Confirm

7.500.00 T3021 14.999.00
15.000.00 T3020 21.999.00
22.000.00 T3019 29.999.00

Check that the voltage at TP3006 increases
smoothly from 1.5V to about 6V when tuning
from 0 to 7.499 MHz, 7.5 to 14.999 MHz, 15 to
21.999 MHz and 22 to 29.999 MHz.

(13) 2nd Local Level

Connect the RF voltmeter across J3001 (do not
remove the plug) and adjust T3009, T3010 and
T3011 for maximum RF (at least 90 mVrms).

(14) SSB Carrier Point Check (Transmit)

A 50-ohm dummy load and wattmeter must be con-
nected to the ANT jack, as this step requires
transmission for measurement and adjustment.

VR3zo01

Tao22
Taso21
Tazo20

Taote

T3005

T 3006
T3o007
T3o004

T3oo03

T 3002

T30|6

T3017

T3012

Tune to 14.200 MHz, USB mode. Connect the AF
generator to the center pin of the MIC jack,
and set for 5 mV output at 1 kHz. Press the
MOX button and adjust the MIC gain control for
80W RF output.

Reduce the AF generator frequency until 20W RF
output is obtained, and note the corresponding
audio frequency. Now increase the AF frequency
until 20W RF output is again obtained, and
again note the corresponding audio frequency.

The lower frequency should be below 350 Hz,
and the upper frequency should be above 2900
Hz. If not, perform procedures (7a) and (7b).

Repeat the above in LSB mode.

(15) 1st Local Level Check

Tune to 14.200.00. Connect the RF millivolt-
meter to J3004 (do not remove the plug)
confirm at least 220 mVrms.

and

(16) VHF/UHF Module Reference Level Check
Set the transceiver to the 50 MHz band. Con-
nect the RF voltmeter to J3005 (don't re-move
the plug) and confirm at least 150 mVrms.

T3O1 8
TCasoo0s
TCso0s

T3024

VRa3soo02

VR3003
TCazoo0s
TC3007
TCasooe
T3023

Lsore

TCa00s
TCszo02

Taoi10
Taoo9

T301 1
TC3004

T3015
T3014

T3013

TC3001

LOCAL UNIT Alignment Points



\J3005

TP3oos
TP3soose

‘J3002

Q3060

TPsoos

TP 3002 U1EEee

\J3OO4 \J3001

TP3soo1

LOCAL UNIT Test Points

LPF UNIT . CM Coupler Balance

A 50-ohm dummy load must be connected to the

ANT jack,

as this step requires transmission

for measurement and adjustment.

Tune to 14.2 MHz CW mode, and set the DRIVE
control fully clockwise. Connect the DC volt-
meter to pin 2 of J6107, press the MOX button
and adjust TC6101 for minimum voltage.

Je107

TCeio0:

LPF UNIT Alignment Points



IF UNIT

(1) 8.67 MHz Oscillator Frequency (Receive)
Connect the frequency counter and RF milli-
voltmeter to the base of Q1024. Adjust L1013,
if necessary, for 8.670 MHz +50 Hz on the
counter, and T1014 for maximum RF.

(2) 3rd Local Level

Connect the RF voltmeter to the emitter of
Q1026 and adjust T1015 for maximum RF (at
least 300 mVrms).

(3) 2nd Local Level

Connect the RF voltmeter to JP1020 (do not
remove the plug) and adjust T1013 for maximum
RF (250 to 500 mVrms).

(4) 8.67 MHz Oscillator Frequency (Transmit)
A 50-ohm dummy load must be connected to the
ANT jack, as this step requires transmission
for measurement and adjustment.

Set the PROC switch ON (depressed), and the TX
SHIFT switch OFF. Connect the frequency coun-
ter to the base of Q1024. Press the MOX button
and adjust VR7401 on the SW A Unit, if neces-
sary, for 8.670 MHz %50 Hz.

(5) Receiver IF Transformers
Remove all connections to the ANT jack, and
set the transceiver to USB.

Preset VR1006 (IF gain) fully clockwise and
adjust VR1008 for minimum S-meter deflection
(on BFO leakage). VR1006 will be realigned in
step (7).

Tune the transceiver and RF signal generator
to 14.2 MHz, and connect the generator to the
ANT jack. Adjust the injection level to main-
tain mid-scale S-meter deflection while
adjusting T2003 - T2005 on the RF Unit, and
T1003 - T1010 and T1012 on the IF Unit, for
maximum S-meter deflection. Repeat these ad-
justments several times.

(6) IF Filter Compensation

Remove all connections from the ANT jack. To
compensate for slight non-symmetry in the SSB
IF filters, listen to the receiver while swit-
ching between LSB and USB modes, and adjust
L1013 (8.67 MHz osc) for the same noise pitch.

(7) IF Gain
With the transceiver and RF signal generator
tuned to 14.2 MHz, connect the generator to
the ANT jack and set for 6dBu injection. In
the USB mode, adjust VR1006 for S-1 indication
on the meter.

(8) S-Meter Calibration

While tuned to 14.2 MHz, set the RF signal
generator to inject 100dBu at the ANT jack. In
USB mode, adjust VR1004 for S-meter deflection
to the +60 mark at the right edge.

(9) FM Receive Sensitivity

Connect the SINAD meter in parallel with an 8-
ohm resistor to the EXT SP jack. While tuned
to 14.2 MHz, set the RF signal generator to
inject a 40 dBu carrier with 70% FM modulation
of a 1 kHz tone at the ANT jack. Adjust L1007
(may be marked T23 on the schematic, but cor-
rect on the silkscreen) for optimum SINAD
(minimum deflection) while receiving, FM mode.

(10) FM Receive Audio Volume Preset

Connect the AF millivoltmeter in parallel with
an 8-ohm resistor to the EXT SP jack. Tune the
transceiver and RF signal generator to 29.2
MHz, and inject an unmodulated carrier at 40
dBu to the ANT jack. In USB mode, adjust the
AF gain control for 0.1V on the voltmeter.

Now select the FM mode and modulate the car-
rier with 3.5 kHz deviation of a 1 kHz tone.
Adjust VR1002 for 0.2V +#10mV on the voltmeter.

(11) Discriminator Center Meter Calibration

With no signal applied to the ANT jack, set
the METER switch to the DISC: position and ad-
just VR1003 for center deflection in FM mode.

(12) FM Squelch Threshold Calibration

With no signal applied to the ANT jack, select
the AM mode and set the SQL control on the
front panel so that the squelch is just
closed. Now select the FM mode and, without
moving the SQL control, adjust VR1001 so that
the squelch is again just closed.

(13) Noise Blanker IF

Connect the DC voltmeter (10 to 15V range) to
gate 2 of Q1001 (with R1001). Tune the trans-
ceiver and RF signal generator to 14.2 MHz,
and inject an unmodulated carrier at 20 dBu to
the ANT jack. Select the USB mode, and press
the NB switch on. Adjust T1001 and T1002 for
minimum indication on the voltmeter.



(14) IF Notch Resonance

With the RF signal generator tuned to 14.2
MHz, inject an unmodulated carrier at 40 dBu
to the ANT jack. Select the USB mode and tune
the transceiver for an approximately 1.6 kHz
heterodyne on the carrier. Set the NOTCH con-
trol to the 12 o'clock position, and the NOTCH
button ON. Adjust T1011 and VR1007 alternately
for minimum S-meter deflection.

Ti1oo0e

T1004
T1018
T10’19
TIOOS

VR 010
VR‘OO1

(15) Tone Squelch Threshold (requires FTS-8)
Set the SQL control fully counterclockwise
into the T SQL click-stop. In the FM mode,
with no signal applied to the antenna, adjust
VR1019 so that the BUSY LED just turns off.

Tions
VRio1a
VRio006
Tioio

T1009

T1O22

Qioss
Tio21

Q1052
L1013

T1001
T1020

IF UNIT Alignment Points



RF UNIT : Transmitter

A 50-ohm dummy load and in-line wattmeter must
be connected to the ANT jack for all of the
following procedures. All measurements and
adjustments are to be made with the MOX button
pressed, while all test equipment connections
and tuning or mode selection are to be done
while receiving, unless otherwise indicated.

(1) ALC Meter Zero Threshold

Set the METER selector to ALC and tune to 14.2
MHz USB mode. With no microphone input, press
the MOX button and set VR2007 to the point
just the start of ALC indication.

(2) Transmitter IF Transformers

Preset the DRIVE control to the center of its
range. With the METER selector to ALC and
tuned to 14.2 MHz, CW mode, press the MOX
button and adjust T1020, T1019, T1018 and
T1017 on the IF Unit, and T2006 and T2007 on
the RF Unit (in that order) for maximum ALC
meter deflection.

Note: if no ALC deflection is found at first,
perform the adjustments first with the METER
selector set to PO, and then repeat for ALC.
If the ALC indication is too high, reduce the
setting of the DRIVE control.

(3) ALC Level (Maximum Power Output)

With the transceiver tuned to 14.2 MHz, CW
mode, set the DRIVE control fully clockwise.
Press the MOX button and adjust VR2003 for
100W output on the wattmeter (in the 10W SX
version, adjust VR2001 for 10W output).

(4) ALC Meter Sensitivity

With the transceiver tuned to 14.2 MHz CW mode
and the METER selector set to ALC, inject 3mV
at 1 kHz from the AF signal generator to the
center pin of the MIC jack. Press the MOX
button and set the MIC gain to the point where
ALC deflection just begins. Now increase the
AF level to 9mV and adjust VR2008 for full-
scale ALC deflection.

(5) PO Meter Calibration

With the transceiver tuned to 14.2 MHz, CW
mode, set the DRIVE control for 100W output on
the external wattmeter. Press the MOX button
and adjust the PO AD] potentiometer (VR2010)
on the rear panel so that the analog meter on
the front panel deflects to '8' on the PO
scale.

— 1N

(6) Automatic Final Protection (SWR turndown)
Connect a 16.7-ohm dummy load (3 50-ohm loads
in parallel) through a wattmeter to the ANT
jack. Set the DRIVE control fully clockwise,
press the MOX button and adjust VR2005 for 90
+5W on the wattmeter.

(7) Digital SWR/PWR Meter Calibration

While tuned to 14.2 MHz, CW mode, set the
DRIVE control for 100W output on the external
wattmeter. Press the RF PWR button and the MOX
button and adjust VR2002 for 100W on the digi-
tal display.

(8) Transverter ALC Level

Set the METER selector to ALC. Connect a 3-
ohm, 60W resistor from pin 3 of J2023 to
ground. Press the MOX button and adjust VR2009
for full scale ALC meter deflection. Remove
the 3-ohm resistor.

(9) VCC (RF PA Collector Voltage) Meter

Set the METER selector to VCC. Press the MOX
button and adjust VR2011 so the meter deflects
to the middle of the (white) VCC zone.

(10) SSB Carrier Balance

With the transceiver tuned to 14.2 MHz, CW
mode, set the MIC gain control fully counter-
clockwise. Press the MOX button and adjust
VR2012 for minimum power output.

(11) AM Carrier Level

With the transceiver tuned to 14.2 MHz, CW
mode, press the MOX button and set the DRIVE
control for 80W output. Return to receive,
switch to AM mode, press MOX again and adjust
VR1012 on the IF Unit for 40W output.

(12) Speech Processor Balance
Connect the RF voltmeter to pin 6 of Q1053 and
adjust VR1014 for minimum voltage in an SSB
mode with the PROC switch ON.

(13) Speech Processor IF

Set the PROC control to the 9 o'clock posi-
tion, press the PROC button ON and inject 2mV
at 1 kHz from the AF signal generator to the
center pin of the MIC jack. Connect the RF
millivoltmeter to pin 5 of Q1052 and in an SSB
mode, press the MOX button and adjust T1022
and then T1021 for maximum meter deflection.



(14) FM Modulator Deviation

Set up the test” equipment as shown below. Pre-
set VR1016 fully clockwise, and inject 10 mV
of 1 kHz audio to the MIC jack. Press the MOX
button and adjust VR1015 for *4.5 kHz devia-
tion. Now decrease the AF injection level to
1.5mV and adjust VR1016 for 3.5 kHz devia-
tion. Repeat these adjustments at their re-
spective AF levels until deviation at both
injection levels is within 100 Hz of the spe-
cified wvalues.

Dummy load

wattmeter

FM
deviation
meter

Oscilloscope)

RF Sampling Coupler

ANT
FT-767
MIC
| -
AF signal VR2002
generator
VR2z003
\J2022
T2003
T2004
T2005
T2006

(15) IF Monitor (AM)

With the transceiver tuned to 14.2 MHz, AM
mode, set the DRIVE control to the 12 o'clock
position. Connect the DC voltmeter to the
cathode of D1060, press the MOX button, and
adjust T1016 for maximum voltage.

(16) IF Monitor Output Level

With the transceiver tuned to 14.2 MHz, AM
mode, set the MIC gain control fully clock-
wise, MONI button ON, and MONI control to the
12 o'clock position. Connect the DC voltmeter
to the cathode of D1060, press the MOX button,
and adjust T1016 for maximum voltage.

VR2010

VR2004
VR2001

VRZOOS

VR2007
VR200s

VRQOI 2

VR2009
VR201 1

T2007

RF UNIT Alignment Points



PA UNIT . Idling Current

Remove the jumper indicated in the diagram
below, and connect the DC milliammeter (500mA
range) in its place. Set the transceiver to an
SSB mode and with no microphone input, press
the MOX button and adjust VR9001 for 250 mA.
Replace the jumper after adjustment.

©
Jumper
@

PA UNIT Alignment Points

VRsgoo1



ANTENNA TUNER UNIT

(1) Variable Capacitor Servos

Preset VR5003 and VR5004 to the center of
their ranges. Loosen the shaft-coupler set-
screws of VC5001 and VC5002 so they can be
adjusted by hand.

While receiving, press the TUNER and START
buttons. After the motor stops, manually set
VC5001 for minimum capacitance (minimally
meshed) and VC5002 for maximum capacitance
(fully meshed), then tighten the setscrews.

Press the START button again while receiving,
and ensure that VC5001 and VC5002 both rotate
throughout at least 180°. When motion stops,
note whether both capacitors are fully meshed.
If not, adjust VR5003 (for VC5002) or VR5004
(for VC5001) and repeat this step until both
capacitors mesh fully when the tuner stops.

(2) Tuner Stop SWR Threshold

Tune to 14.2 MHz, CW mode, and set the TUNER
switch OFF. Connect a 16.7-ohm dummy load (3
50-ohm loads in parallel) to the ANT jack, and
connect the DC voltmeter to TP5001. Press the
MOX button and rotate the DRIVE control grad-
ually clockwise, noting the saturation level
beyond which the voltage at TP5001 no longer
increases (see diagram below). Adjust VR5001,
if necessary, for a 0.5V saturation level.

Vv
A

05V |----—-

—» PO

(3) Tuner Auto-Start SWR Threshold

With the transceiver set to 14.2 MHz, CW mode,
and 16.7-ohm dummy load as in the previous
step, set the DRIVE control fully clockwise,
and connect the DC voltmeter to pin 7 of
Q5004. Preset VR5002 fully counterclockwise,
and then press the MOX button and rotate it
slowly until the voltmeter drops to zero. Note
the position of VR5002, and set it slightly
counterclockwise from this point.

Now replace the 16.7-ohm dummy load with one
50-ohm load, press the MOX button and confirm
that the tuner automatically starts and stops.

VCSOO2
(LOAD)

VCSOO1
(TUNE)

ANTENNA TUNER UNIT Alignment Points



HFE ANT

MIC D-- T-

T 1 T

Q1054 Q1053 Q1052
HPC1037H TA7302 HPCI1037H
MOD LM DET

PATGH ?—-—l PROC ON| L RF OUT
) o Fro0: »
SSB EXT ALC
1
LT H
.
H I
L] Q1004 D1001.02 Q2001 Q2002 Q2017
'l 25C945AQ 155106x2 25C245AQ 145188CP)| Mms218L
OATE oNTL BUFF. 1/30 MIR_AMP
™ T
[ 1 | | :
(cF1001 1007 1003 91001 02031-39 ‘—’I
™ MC3359 25C945AQ 3SK74L 2 |
M IF NB_AGC N8 AP = SwW 1
T .
RX_IN, - I
— ] = * T
@1071 Q1070 Q1069 172 Q1036 172 Q1017 Q3015 Q3020 Q3019 Q3044 Q3045 3046 G3047
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IF_AMP BUFF. BUFF. x3/x4 veo PLL DIV x3
T 4  S— »
D1060 Q1030 Q1025 Q1024 etz 3 BPF 3054 3027 Q3034 Q3035 @3033
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FT-767GX
BLOCK DIAGRAM




Q1054
WPCI037H
MOD

Q1053 Q1052 1/4 Q1055
TA7302 HPC103TH
LIM DET

T

T

1/4 Q1055 l

MC140668 L
06

T

Q2001 I
25C245AQ

[ ez002 ]

BUFF.

1730 l

a0z | [at013.14 ]
3SKT74L
IF AMP NOTCH

Q2022 Q2015 Q2013
25K104J BAIAGM BN1AGM
ALC ONTL 28M ALC 28M ALC

Q2031-39
SW

Q2026

MTR SW MC140668
SW

2017
M5218L
MTR_AMP.
|
~
1
1
Q3047
25Cs3ss
Voo 1
T

h
Q1015 Q3046 AN
SCI4LSAQ 25CS3s8
VCo 2
21033
25456L0C
ACT FILT
1/2 01036 Q3054
LAB4S8S HD10551
APF 1/20

~———— RECEIVE

~———— TRANSMIT

~———— CONTROL

SIGNAL TRACING (FM MODE)

Q1029 @
25C945AQ
IF AP
01060 Q1030 Q1025 01024 86z J oo Q3054 3027 @ 43033 ae
15186FM 25C945AQ 3SK74L 25C945AQ o HD10551 25C945AQ SNI6913 T 8
AM DET 1F AP MIX BUFF. & 1710 BUFF MIX
[ TX ONTL
— - a3021 G3022 @301 [RB3004.05] ® 3005
25Cs3s8 SN76514 2SC945AQ DA-2x2 ® MC14504
BUFF MIX BUFF D/A EL_SHT]
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FM:15.000MHz
. /BFO115.0007MHz

FT-767GX
BLOCK DIAGRAM




sS4
—— r——————%mum T FErim T U ———— =
= L)F A 1 28
I il | TUNER UNIT g R aLc LPF UNIT 58 g BER3 wom [C » PS UNIT |
F | | F2791000A 2 Z)'s  F2784000A (No.B1xx) | PA UNIT (s08) a0 F2787000A (No.60xX ) |
| 27397000A Oeav (NO.5xxX ) g g I = .
(No.41xx ) I GND ’ | | psoot (o1 g' g ©PS,02 woz1 F2789000A (J09) 4 AC IN I
I : 5 ™ TUN OUT ™ | our (10W No.8xxx) w0 e | NP (? POWER SW
l I = : PSOO?’lJO?l P71(J03) L MO 1 P66 (J04) F27 000A ] = 3 5 (P
B | oot & B - 50 (100W No.9xxx) | . 5 g 3
8 8 & g = 5 2> 2 5 2
AT ool T Y o E ¢ o T R I S |
o 2 o & 2 3 2 a0 [ = = o cc
° @0 0@ 2 © 1 @ < n NI =2 [ & | [
lsslg&gwr&grll EE éﬁ% ‘&gz<moug I 2 ¥ Eg;r\g g?mneiﬂﬁ | 61067 | §.’f §g§‘l’»-.°-: |
oeeee ! | | 4 —% e . OO0 B 00000000k —— ) ——fCreee-
5 l
—— Q5022 |I
7808 ) ’ i
0@96990 Dl— — 00— [ — | —| —r
S oooam« axrrxOY pgongz S wn [ . 323 |
L EF RS ORRERE IREE STEME LR T
@ o 2|2
( ) >t ———+®-—O)-RHE -é— _— - N 2 8 b |G, DraL
evv rs-z/.uzm o ~ , T =} P14(J13) P40 (J19) S|4,
r— RCOO0y [©OHELRRMOH @ ——- B}r«u 25 55 298k 093 0-0.5[(1 D] o-0.5 I
P z [ Gy s Z -Z 0O o I X o o > 0 2)|M- x = = . S 05-1.5 (2 2)|0.5-1.5
+msgg ; gugms‘z’&g gg: :n; bl Eaaﬁum ﬁgg S§§Dp‘ouos: P23 (J301 & § 5?—( 2 S 925 1.5-2.5|(3 3)|1.5-2.5 | ———————
T 8® S ¢ o ; 5 P 3 o= n 2nd LO M| oo 3 a 2.5-4 (2 4)|2.5-4 P41 (J04) P35 (J1) _EPLS(JUBI
o .5 e 5 T e d Bt € e —ElR ac ¢ 5|5 5|a7s ) 1t Lo LOCAL UNIT g oo |
T £7408 (JoL) as 8.2M —@)|F ALc Pi’e:"ﬁ" 7.5-10.5 |(g, 7.5-10.5 F2782000A 2 2 f::; CNTL UNIT |
o reuos) ] oLp22 zei| P 121 el o o= ez (o) (No.3xxx) a Mo F2785101A |
—————1)|AM /N.ow/w 71: 0 ‘Taa N o) S oo 2nd LO = SR 0 (Ko 40%x )
(@) Avw T/ i T T out 25-30 |¢ dz>s~3o O DT 13 0.40XX |
7410 (J25) 8|03 =) 8 TRV [(14 1)| TRV P43 1J02) 7 7)|13
:@Zﬁ . P - R/C|(2, 2)|R/C RF UNIT Pist20) ASrastzel Qe o — I
bl K jul 1 1
i g 3 8 9 g 3 =0 Rel (jre 1 F2781000A (No.2xXX) s2|Z )| 52 ® v SHFT 2 (48 02
— Y 900 00 00 ] e =i of s @ »er !
Al 1 1 s4|(z %) sS4
2)| APF OFF ] =t % 5 % -8|(2 )| -8 po) S = ss @ @ao @ @TUN ONTL P7206(J29) |
700
T SRR s e e 0z 8 82 = oR ® o ©) @ o (D% ©= |
b S z z 19 7)€ s IN B PITCH
S : Lo © 0000 i & © 6/ \o 8/t woom |
N8 SW 8 1F IN@ 1F ouT 3 9 P16 CL_P38 (J13)
MUTE P87 (U451 I 2 & § K g 2N |G DIRLY oNTL o ©4C  omp o @0 TRQ?; g |
oD x oD
P7601(J10) IF UNIT ™ ouT !_P20 (J17) L E & E, s ; P Y & g 250K (O (@ LINEAR TonE (&) |
o F2783000A (No.1xxx ) 1 i e < DM o . P72020008) |
:Q cM RELJISI I I TR e P171J31) L_P7408 (J20) Com (S
cow Rxouié — 3;:?:” F ALC T ENC ud: FULL
b -d.
o > R In G JL]7 U S)Rx Ut - ~ ! :'-.S :7107 w21 RAST o SE"E':I %
] P7202 (221 o Jg;(’) ¢ onDy 3 & 5 P18(J23) T saL % 3 _ 9 0 = err ()
t = = = € = =) PR
SRolsa P2 :@APF P?T‘ sﬁg g S I"’ %0 vao ES g PAAC‘:; 1_P7304(J08) A Q gg § é L EQ i 28 : 2 o= |
A0, 2l 228 s 4 = = X xxxg < e o3
& L pr203 11251 e 528 859%|2E, sol o fEr .8 “‘Kl% LI T ITRT B af8399:35883388 | 23kl &l
Noi L B —(REEEEHRHRRD— —- E SO 0ORE ¥ OO0 AEC0COETEEM] (e el
PKR F e 38 BUSY i |=
Ks 2 P7208 1371 ] 1
- M ¥
Hroo 3 & =8 = = 3 2 ? = oo
P 3 S -a55-o S a 5 3 S S i S
(S)|com (‘?} wggdﬁﬁdd% N oo Gu‘émz = a:‘: 2o ) S J
59,98 32998205 2.0 200 8808 8900 8462 S5 L | ]
l Z865 33 nowbfuu §599 ¢ I peIxd g6535 § 2 mJ L
DHODHODHOI—OBH -oea-C I@ - .
- « ]'—,_@tl| 000000000 DER vﬂ'@'@"@'@'ﬂ _———] 234—]
. 8y OB Y- aloo00YNNDg —xryovoor N2
. ﬁg%g%g;gg%wwa S85857°3h £2°%8 |
28 %37 §5:iss ggr sl 5
- - St |
5z ozt O . DISPLAY UNIT I
gz 5§ (J07) F
PS4 2 il 430 (JPO3) |
(091 oF g ot e F2786000A (No.7xxx )
oo g o N
@ E (M ALCl S0 8 _ : I
: e PSHJ’SS\‘) (oPon) _ 3 2 5 |
Be TRV ONTL i) Teo 88 E S 50 s |
= ) o oI T vas (o) o 33 288 9 89FF  Rrx
| — o F2790000A .30 m Pnn Qa3 §&< 268acu $8a |
g (No.42 T1JPO6) e
-—|| ’—- DO 00600 PA 13 LLXX —— -
S Lo I B = . _ — PS7(J04)
= = [u]
Z};_ \ ja_al' = 2 g 4 S Somiz PS8(J03)
s g7 z |5 2 5
s g i - 3 3 2 o (T
- == - | & 3 3 & TR PS2(J06)
Y [ | e = Eore | Us | e IE)
o I l T8
S|
/
SR, W i) | | nE e ARV Dl s e
i H VOX PROC _ MONI VROZTORB/BRB. — | L 9 3
] ]VR C UNIT F2802106 (No.73xx ) Imuz GO , -
—_—_—————————_—_—_—_—_—_—_ - - ————— P7004 (J10)
pd F TR
== _______VR_A_NIT F2802104A(No.71xx) ™ | >, || [0+ o 1 §g Blols
I LJ GND | x| a Q||
— MI03
[t — b0 g——————
T EH 38 I
S&E T o
J 2 2
[0 N R02 RO3]1.8% |
l—( l—( RRRIE g 2133 3)x)x e 5 2,7k 581 l
3 NEE A
sele [ 878 € Jul 33 Szlped 84 848 BEEE PREEEE = soh 700 I
= e 250kB
- — —[(DREWEH = 000000 DRHOE DRHG DORC — _;_l. - ,[—J;;;[@s = B
| 8 R EEFEEEECIE EEER Al slks| | 2fs HEERE o | L - SHIFT  TonE APF NOTOH  KEVER L so_ |
& & L4 o
2 5 Lo @vsg ot 85 216 035 | EE Sl5g] | &8 il g | ¢ | 5 CoMP, PITCH l
| 3 C 3EE - Sy 2kl |- K‘%,J ElE | I ¢ ALY Pro VR B UNIT F2802105ANo.72xx)  _ _ _~~ |
&
mS -o
F = Ll l ; | 3 ] IO{?
o 2 s /
DOY L g 3 | /
| Yoo b Lo & o8 b o o o [ B / 02
MA190 K | SC FT - 767G><
P To i | gt ; H9p 9E - :
Y ¥}
| | | B rNETIAE I &xd CONNECTION DIAGRAM
MOX vox FULL PROC MONI  TX SHIFT T enc NARROW RF AMP ATT
| SW C WNIT F2802103A (No.76xx )
ISW A UNIT F2802101A (No.74xx ) g APF s ik bl | == =
S SRR I —————J [ 'SW B UNIT F2802102A(Ne. T5xx ) |

RESISTOR VALUES ARE IN q.1/4w: CAPACITOR VALUES ARE IN uF:
UNLESS OTHERWISE NOTED.
(M) CAPACITORS ARE POLYESTER FILM.SOwv.



HF ANT
| 2008 o Tuer Y
ATT r UNIT f
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1 | }
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PS UNIT PARTS LAYOUT

SOURCE DRAIN

GATE

2SK192A-GR (Q6007)

COLLECTOR

(Viewed from Component side)
EMITTER

BASE

2SA684R (Q6005)
2SA733AP
(06002,6004,6009)
2SA950Y (Q6008)
2SA1012Y (Q6003)
2SA1051Y (Q6010)
2SC458B (Q6001,6006)

COLLECTOR

EMITTER
rd

BASE

2SD717Y (Q6011-6C14)

(Viewed from Solder side)



PS UNIT VOLTAGE CHART @©c voLTs)

E C (D) B (G1)

R R T R T

Q6001 -18.4 133 — -18.3 —
Q6002 235 - 48 — 235 —
Q6003 0 -17.0 E— - 05 —
Q6004 134 0 — 133 S
Q6005 171 05 T 16.6 e
Q6006 - 65 0 E— - 6.3 E—
Q6007 - 6.6 0.6 — - 6.6% —
Q6008 0 — - b7 — - 06 —
Q6009 0 — - 06 — 0 —
Q6010 7.2 — - 06 — 6.6 —
Q1 -17.7 — 0 e -17.0 —
Q2 -17.7 S 0 — -17.0, —
Q3 -17.7 e 0 — -17.0, —
Q4 - 6.3 — 0 — - 57 —
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LOCAL UNIT PARTS LAYOUT

J19(paol

 U22tPaT)

6239 048 ‘
& L—PINT L—PIN
t HDB63A05YOA82P (Q3001) 4 PD65006CW-034 (Q3002)
5
PIN 10
PIN 9
PINS
ALIE . PIN 16
PIN 4 RINS
oy NOTCH
NOTCH
PIN 1 PIN 1NOTCH
SN16913P (03033,3060)
MC145145P (Q3036,3037) TL7705CPB (Q3003) MC14049UBCP (Q3076)
MC14050BCP (Q3006)
! MC14504BCP (Q3005,3007,3008)
SN74LS145N (Q3004)
%ﬁ?\—wi ‘ PIN 8
A0 ]
= %
Q03 ey $8.8 PIN 14
o ""' J8SiEen B | ping n~ PIN 24
NOTCH
m-L v PIN 1
575 )
mg SN74LS26N (Q3009) RoTEH
‘gvgrm‘ SN76514N (Q3014,3015,3022) PIN 1 HD10551P (Q3026,3054)
SLpE s 7 SN74159N (Q3010)
‘ : 3{ . , GROUND SOURCE DRAIN
! Lnsa ; ’ ISt e o7 Teos : \ - INPUT
A Zé : gﬁ‘u : ST l ] s 2 - ouTPUT GATE
o 0220 | §$ﬁ, e Y I— ’9 ]‘é’ = “ SOURCE
E Qi ( 85 v\ T-GATE
91. Fol _’g% | e GRO)UND % 231'5 DRAIN NO. 1
# PC7805H (Q3069) 3SK73GR (Q3029)
2SK192AGR (Q3018,3028)
COLLECTOR
EMITTER
BASE
COLLECTOR SASE ™~
EMITTER EMITTER
D pird ¢¢§§¢ BASE \ \ﬁcouecron
2SA733AP 2SCh35B
? 1 Q3039-3043,3048-3053 Q3012,3015,3017 2SD667C (Q3070)
0L :
No"’é ( j? 3056-3058,3061-3064 3019-3021,3023
s\ \85 Y 3079,3080 3025,3030-3032
* - ’ )
- fd?a?é ?3*? ' 2SC945AQ 3035,3044-3047
Q3011,3013,3024,3027
3034,3038,3055,3059
3065-3068,3071-3075
3077,3078,3081-3083

(Viewed from Component side)
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LOCAL UNIT PARTS LAYOUT

s e
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g
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114

Q24
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(Viewed from Solder side)
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LOCAL UNIT VOLTAGE

CHART (pc voLTs)

E _®. | ¢ ® | 8B (@) G | emarcs
R T R T R T R T
Q3011 1.4 14 74 7.4 2.1 2.1
Q3012 1.8 18 78 7.8 23 2.3
Q3013 5.2 5.2 6.9 6.9 5.9 5.9
Q3015 32 32 73 7.3 4.0 4.0
Q3017 22 22 7.8 7.8 3.0 3.0
Q3018 1.0 1.0 7.8 7.8 0 0
Q3019 4.3 4.3 8.0 8.0 5.2 5.2
Q3020 3.6 3.6 8.0 8.0 43 4.3
Q3021 14 1.4 77 77 22 22
Q3023 1.5 1.5 7.7 7.7 22 22
Q3024 3.4 3.4 7.3 7.3 4.0 4.0
Q3025 04 04 8.5 8.5 0.7 0.7
Q3027 3.6 3.6 7.3 7.3 42 4.2
Q3028 7.6 7.6 08 038 0 0
Q3029 0.6 0.6 4.6 4.6 0.7 0.7 0.7 0.7
Q3030 1.3 1.3 5.1 5.1 2.0 2.0
Q3031 22 22 7.6 7.6 3.0 3.0
Q3032 0.3 0.3 80 . 8.0 0.7 0.7
Q3034 42 4.2 7.3 7.3 3.6 3.6
Q3035 1.7 1.7 5.1 5.1 24 24
Q3038 0 0 0.7 0.7 0.5 0.5
Q3039 12.0 120 1.7 1.7 1.3 1.3 28MHz
Q3040 120 120 1.7 1.7 113 1.3 21MHz
Q3041 12.0 12.0 11.7 1.7 1.3 11.3 14MHz
Q3042 120 12.0 1.7 1.7 113 1.3 7MHz
Q3043 12.0 12.0 1.7 1.7 1.3 11.3 1MHz
Q3044 4.0 4.0 10.8 10.8 4.4 4.4 28MHz
Q3045 33 3.3 10.8 10.8 38 3.8 21MHz
Q3046 42 42 108 10.8 4.5 45 14MHz
Q3047 4.1 4.1 108 10.8 4.4 4.4 7MHz
Q3048 120 120 120 12.0 11.4 11.4 MODE FSK
Q3049 12.0 120 120 12.0 114 114 MODE FM
Q3050 120 120 120 120 1.4 11.4 MODE AM
Q3051 120 12.0 12.0 120 1.4 1.4 MODE CW
Q3052 120 120 120 120 1.4 1.4 MODE USB
Q3053 12.0 120 120 120 11.4 11.4 MODE LSB
Q3055 04 04 27 27 1.0 1.0 TRV
Q3056 3.0 0.4 121 121 1.3 1.3
Q3057 0 13.0 0 12.0 0 126
Q3058 131 02 13.0 0 12.7 0 MODE CW
Q3059 13 13 6.8 6.8 19 19
Q3061 0 13.0 0 13.0 0 123 TX SHIFT ON
Q3062 0 13.0 0 13.0 0 123
Q3063 13.0 0 13.0 0 124 ° 1.5
Q3064 121 121 121 121 11.5 116 MODE FM
Q3065 5.7 0 10.5 0 6.3 0 MODE CW
Q3066 20 20 116 11.6 26 2.6
Q3067 o 0 0 26 0.7 o MODE CW
Q3068 29 0 10.5 o 3.1 0 MODE CW
Q3069 IN 130| 130 |GND O 0 ouUT 5.0 5.0
Q3070 | 121 12.1 13.1 13.1 121 121
Q3071 0 0 0 0 0 0.7
Q3072 0 0 0 0 0.6 0.6 MIC DWN ON
Q3073 0 0 0 0 0.6 0.6 MIC UP  ON
Q3074 0 0 0 o 0.6 0.6 MIC FASTON
Q3075 0 0 5.0 5.0 0 o
Q3077 0 0 0 0 0.6 0.6 MIC FASTON
Q3078 0 0 0 7.6 0 0
Q3079 5.0 5.0 5.0 5.0 0 0
Q3080 5.0 5.0 5.0 5.0 4.3 4.3 TRV
Q3081 0 0 4.5 0 0 0.5 TONE ENC ON
Q3082 0 0 0 45 0.5 o TONE SQL ON
Q3083 0 0 .0 0 0 0
LOCAL UNIT IC VOLTAGE CHART  (bC VOLTS)
PIN No. 1 2 3 5 6 7 8 9 | 10|11 [12(13| 14|16 |16 17|18 REMARKS
Q3003 — |- || -] -] —]50]50
Q3004 -|l-/-/-|-1-1-|-/-|-1-|-|-|—-[—-150
Q3005 |60| — | — | — | —|—|—|—-|—-|—|—-|l—-|l—-—|—-]—180
Q306 |60| — | — || |—"|—"|—-"|—-"|—-|—-"|—-"1l—-"I1l—-"1—-1-
Q3007 0|l=|=|=l—-|=|—=|=l=j=|=|=]=]|=[[—1]80
Q3008 |60 | — |- | —|—|—|—|—"|—|—|—|—|—-—|—-—|—-1]80
Q3009 - |-l —-1l—-—"1—-—|—-—"1|l—-—1]1—-—"|l—|—|—1]—|5%0| =
Q3014 =180 =|[=t—-l=l=|l-l=d=]l=1—=0l=8=]l=
Q3016 =180 | —[—-f=J=|=1—=[—=l=l—]=}|=ji—={f=
Q3022 =|80|=|=j=-f=|=j=|=f{=|j=|=]|=]=18=
Q3026 === =i60]=] ==
Q3033 |- —|—-l—-1—-1—-180
Q3036 =l=l=]=]80}=l=|=|=]l=|=}=|—] =] =] = =
Q3037 - |l-]=-/—-|80|-f{—-—|—-—"|—-—"|=—|=-—"|=—|="|—-1-"1- =
Q3054 — || | = [%0| -] -1
Q3060 = il = [ = — | —|— 180
Q3076 |60 — | —|—-|—-"|—-"|—-—"|—-"{—-"|—-"|—-"/1—-—"1|l-"[—-"1—-1-
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LPF UNIT PARTS LAYOUT

(Viewed from Component side)

(Viewed from Solder side)

LPF UNIT CIRCUIT DIAGRAM
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IF UNIT PARTS LAYOUT
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IF UNIT PARTS LAYOUT

L

Yyoel

c289 >

¥ D}g‘)@,ﬁ@gﬁg |

= o

7
a’(' %‘L 4 €258
Q Lo A0 ge o
Jegn R OB
geq igcgg & o
oy T @ A O
% :
)

& %?%gm 3
©-2

Q
iy é 1 lw‘L cils s
B i u: HES
b3 e 4y OB
:‘. ‘}’:-2 L & .. o

il
.e.?. ] i 7
OHO =

§e2sa, Coed T

. .
A
AR !m (i

. A

QT
@in R
CE S
oT® o
Og

DIEIE

T

Ber ROl

¥
~X

%
Eog
R

"

cos

1as

v
= g5 9
3, + ¥ 798l
Q.L$ =
8

g‘g RI56 g
O le

? L L <l - KEY
' P50 8 %,5 - = ;
: :I ; S(B VR:_B gl By t} araR

+ R®:

C278

Vi %t"%s; s

N2
o 8
ork s VB
S 0. 38 o
313 00% 5
NeYa=h

)

O
+\;H-'/
(=)

LSHY

p-/”\-

Céj

<3$§§\.”/
¥ 5);,31‘9?’3
e w'l

EILET

+E
[>ds
:,951'8
e
()
aT

(e
i
L
70
=

0.
%0
0
g

¥

)

3
B

[
o Bl
«rlt oo@.h()z 047 LN
i G ‘.‘.J'l,s
—i()“ : 214

ol Bl
' 275 LR276
279 '3:278"
b

kw? ig; Rl

G(! 5
59/‘345#&“
: 22 e
‘w T = BRH 5 #
by T 4?1,3 @ y \./ ?.aéic}eim
o CrXz : 182 o
8 oe ’,'f[::r Wﬂ - -ﬁ- 3
1 e § r__\g. ’ 175 o NFLE g
SISy n o= 05,
ne : OK-H.J 187 "270(5
8<$ L"‘«}g;‘] +\l /"\%pm g% U,,.f-\
oS Riss S Dy JO1>
i we CER@ IO
a 20N 12 Bobaor . f) < 9/“\9
EHE - 4 e A?@*@é@“ F g
 “Rief ;; +\_'H/‘5}v(u" R302 Q/‘l/?%_ :
L : D e o nE B et 2 : -
: . i . ' 8 D & H#
a2 Y S Oy g greites G B0 e s 7
L1OZ ml e + 8 S 8@2:‘: e g@gégu%u F
ga Cé D_—*_AL'- o DBO... G D82 2 : 3(}‘_ i !
=(#)

6}’ €F|6d)E )

3 = B
+@
H N

\!l.l.

T T

=

e

&

i=¢

8= 51

(=124
T6H

o
-

(Viewed from Solder side)

— 28 —

IF UNIT VOLTAGE CHART (bc voLTs)
E (S) C (D) B (G) (G2) REMARKS
R T R T R T R T
Q1001 0.4 0.4 75 75 0 0 40 40 [NB ON
Q1002 04 04 75 75 0 0 40 40 [NB ON
01003 | -72 | - 72 40 40 [ - 72 72 NB_ ON
01004 | -68 | -68 | -22|-22]-72 7.2 NB ON
01005 15 0 130 | 132 04 38
01006 15 0 130 | 132 04 38
01008 10 10 78 7.8 o 0 MODE FM
01009 22 0 77 80 20 30 22 22
Q1010 48 48 0 0 42 42
Q1011 5.2 52 80 80 30 30
Q1012 17 17 6.7 6.7 18 18 30 30
01013 25 18 7.4 74 30 24
Q1014 25 18 74 78 30 0
01015 30 0 77 | - 04 37 02
01016 19 19 7.1 7.1 18 18 30 30
01018 34 34 34 34 0 0
01019 0 0 30 30 0 0
01020 56 56 75 7.5 49 49
Q1021 15 15 77 77 23 23
01022 19 19 78 7.8 24 24
01023 038 038 78 78 13 13
01024 38 38 7.4 74 45 45
Q1025 1.0 10 76 76 07 07 1.4 14
01026 40 40 7.4 7.4 47 47
Q1027 0 0 0 7.1 0 0
01028 0 05 0 7.0 0 12
01029 0 07 0 78 0 13
01030 06 06 52 52 12 1.2 MODE AM
01031 26 26 35 35 0 0
01033 38 38 6.1 6.1 45 45
01034 12 12 43 43 19 1.9
01035 43 43 7.3 73 49 49
01039 0 80 | - 05 79 0 1.0 MODE CW
Q1040 80 | - 04 80 | - 06 10 04 MODE CW
Q1041 0 80 | - 06 80 0 09 MODE AM
Q1042 80 | - 04 79 | - 04 09 0.4 MODE AM
01043 8.0 80 80 80 16 16 MODE SSB
01044 80 80 80 80 1.0 1.0 MODE CW
Q1045 80 8.0 80 80 10 10 MODE AM
01046 80 80 8.0 80 09 09 MODE FM
Q1047 80 80 80 80 09 09 MODE FSK
01048 133 | 130 0 13 | - 46 0
01049 133 | 130 0 13 | - 46 0
Q1050 09 09 0.4 94 20 20 40 40
01056 03 03 38 338 09 09 W SEM KEY DWN
01057 0 0 0 0 06 06 CW SEM KEY DWN
01058 0 0 0 0 06 06 MODE CW
01061 1.1 11 18 18 18 18 CW SEM KEY DWN
01062 0 0 0 o 18 18 CW SEM KEY DWN
01063 0 8.0 0 78 0 72 PROC ON
01064 0.1 0.1 14 14 038 0.8 MODE FM
Q1065 02 02 27 27 09 09 MODE FM
Q1066 0 24 0 6.8 0 3.1
Q1067 07 07 37 37 14 14
01068 0.1 0.1 1.4 14 07 07
Q1069 0 0 7.4 0.1 0 0 VOX_ON
01071 06 06 35 35 12 12
01072 038 038 49 49 15 15
01073 0.1 0.1 15 15 07 07
Q1074 0 038 0 35 0 1.4 MONI_ ON
1075 0 0 0 13 21 o TONE SOL ONFTS-8)
01076 14 37 80 80 22 40
Q1077 17 17 7.9 79 0 0 MODE _FM
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olosz [X10 {0 10 10 |0 L0 10 PROC ON
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oloss X0 10 10 1O 1O 10 40 PROC ON
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x| 20[20[20[20]64]0 [0 [05[04|58[568[80][58]80
Q1059 — |- =|l-1=-|=-1-10 — |- === |-=1|—-150
Q1060 50| — |- =[=|=1=-Jo [ =|=]=-1=1=1=1=-1[- |
01070 80596827 [-7.2]-69]10]59]80 |
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RF UNIT PARTS LAYOUT
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(Viewed from Component side)

(Viewed from Solder side)

PIN 9

PIN 16
PIN8

NOTCH
PIN1

MC14518BCP (Q2002)

M5218 (Q2017)

GATE

DRAIN SOURCE

2SK125(Q2004-2008,2011)
2SK104J(Q2020,2025)

GATE ] SOURCE

3SK74L (Q2009)

COLLECTOR

EMITTER
BASE \

2SA733AP
(Q2021,2024,2027)

2SC945AQ
(02001 ,2003,201 8)
2030,2040

PIN9

PIN 1

LA6458S (Q2016)

PIN 8
PIN 14
PIN7
NOTCH
PIN 1

MC14066BCP (02026)

SOURCE DRAIN

2SK192A-GR (Q2019)

EMITTER BASE
COLLECTOR

2N4427 (Q2010,2012)

COLLECTOR / EMITTER
BASE m

BAT1A4M (Q2014,2015)

BN1A4P
Q2013,2028,2029

( 2031-2039 )




RF UNIT CIRCUIT DIAGRAM
RF UNIT VOLTAGE CHART e g

(T1 CAPACITORS ARE TANTALUM.16wv.
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R T R T R T R T : § ° 5 s N L;LU L
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o™ | =
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~ 1178 2
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000 B4E Ehowt £ <k
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o & oLk | & ToydS s pies
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@~ 0 N)jod
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= & Lso
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100W PA UNIT PARTS LAYOUT

GROUND

INPUT

100W PA UNIT CIRCUIT DIAGRAM

20
0.017250wv.

(Viewed from Solder side)

S 5 P>
sy Q e 2 0.047/200m
“1- 2§c22395 15 & %’,:4422
/ gg‘; e 50:0:09 ‘Z:: T03 J02, (P6102)
GROIJND o E " g e o,
#PC7808H (Q9009) A s : 1 e R
2 8 §lel il ’ b
3 « ore N 3000 ﬁ
PIN & 81 BI . T S tyers
8 2aien ilglg ) Bael §% - Eﬁ’ E%glfﬁg o o
PIN 8 s A SI IG Sy v2 ;I :I £ oo oo Q08 57y o208 :D
Sigah ras sl 18 omg MRF422
PiNe A poa oo sl e
NOTCH x o SRR |
PIN 1 J_" f ] 5T, |
, e g2 sz gt sl rpes
TL7705CPB (Q9010j I 8 )° ﬁg
COLL.ECTOR
BASE \ /EMITTER
2SA952L (Q9012)
25C458B (Q9007,9008) 1
” 3 5 JEW 100W PA UNIT F2788000A (No.9xxx )
9 RESISTOR VALUES ARE IN 0.1/4w: CAPACITOR VALUES ARE IN uF: ;‘ g ; g
BASE e = AND INDUCTOR VALUES ARE H: UNLESS OTHERWISE NOTED,
. HEAT SINK R e
/"l (COLLECTOR) e Enememm e
COLLECTOR  gmiTTER
2SA1012Y (Q9006) i‘“"‘“““““&?;ﬁﬁ??ﬁéﬁm
| |
Q9001 Q@9002.03 Q9004.05
BASE INUT —— e gescé:;'/s qna;\:y mFIP.i2x2 u—————-?mm
HEAT SINK }
l ] (EMITTER) ]
EMITTER  coLLECTOR T -2 asbens
REG CNTL REG BIAS ONTL
2SC1971 (Q9001)
as008 e l |OOW PA UNIT VOLTAGE CHART
2scs4588 25C4588 [*—TRV
Sw Sw (DC VOLTS)
EMITT
< &R I £ %) ¢ © 8 @) | Remarks
\ Q3010 woqu | R T R T R T
/ L7705 25A952L 09001 o[ 05 o [ 130] o 1.3
{ COLLECTOR o o FAN ONTL MOTR CRI Q9002 0| o 133 133] o0 0.7
BASE E THO001 Q9003 0 0 133] 133] o0 0.7
| Q9004 o] o 235| 235/ 0 0.7
\ e T e e 09005 o] o 235 235| 0 0.7
09006 o] 133 o[ 130] o] 122
EMITTER ~ B AN 09007 o] o 0 0 07| 07
. e Q9008 o] o 0 0 07| o7|TRV
! 09009 [N 13.0] 130 |ewD O 0 |ouTto 8.0
2502395 (Q9002,9003) 09011 o| os 0 80| o0 14
MRF422 (Q9004,9005) Q9012 133 133 52| 52| 130 130 FAN sLow
BASE
N HEAT SINK
~% (COLLECTOR) I00W PA UNIT IC VOLTAGE CHART
COLLECTOR  EMITTER (DC VOLTS)
2SD8800 (G9011) PIN  No. 1 2 3 4 5 6 7 8
Q9010 - | —|—=10]|—=1]—1]—1]1380




TUNER UNIT PARTS LAYOUT

PIN8

PIN8
PIN 14 !

/l

PIN 7 PNa

PIN 1 NCTCH
NOTCH
PIN 1

MC14066BCP (Q5003)
MC14071BCP (Q56007,Q5008)

uPC277C (Q5004)

PIN9

PIN 16

PIN 8 PIN 18

NOTCH
PIN1 NOTCH
PIN 1

MC14028BCP (Q5006) M54563P (Q5000)

/PINIO
,& /PlN 1
u#PD7507C-070 (Q5005) TH3C10 (Q5020,05021)
COMMON
GROUND INPUT \ /,OUTPUT
INPUT
OUTPUT
A
GROUND 4PC78L05 (05023)
uPC7808H (05022)
SOURCE DRAIN
// COLLECTOR EMITTER
GATE—— /

COLLECTOR
emiTTER BASE-
BASE

2504588
25K152-3(Q5001) (Q5002,05010,05015)  BA1A4M
(Q5016-5019)

(Viewed from Component side) (Viewed from Solder side)



TUNER UNIT CIRCUIT DIAGRAM
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DISPLAY UNIT PARTS LAYOUT

(Viewed from Solder side)
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DISPLAY UNIT CIRCUIT DIAGRAM
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CONTROL UNIT PARTS LAYOUT

(Viewed from solder side)

COLLECTOR

EMITTER
BASE \r

GROUND
TA78009AP (Q4001) M5218L 2SA733AP
uPC7808H (Q4003) (Q4012,4013) (Q4015,4019)
2S5C945AQ
(04008-401 1,401 4>
4016-4018

BASE A
A HEAT SINK
~ (COLLECTOR) )
COLLECTOR  gmITTER EMITTER—
COLLECTOR COLLECTOR

BASE

2SA1012Y (Q4006)
25C496Y

(Q4004,4005,4007)

37 —

CONTROL UNIT VOLTAGE CHART (DC VOLTS)
E (S) < (D) = (G1) REMARKS
R T R T R T

Q4004 8.0 8.0 0 8.0 8.0 7.3

Q4005 8.0 8.0 8.0 0 7.3 8.0

Q4006 132 | 132 0 130 | 132 | 124

Q4007 132 | 130 0 130 | 132 | 124

Q4008 0 0 0 0 0.6 06 | TRV

Q4009 0 0 127 0 0 0.7

Q4010 038 0 0 12.7 156 0

Q4011 0 0 15 0 0 0.7

Q4014 0 0 0 0.8 0 0

Q4015 0 8.0 0 8.0 0 7.2

Q4016 0 08 0 08 0 15

Q4017 0 0 0 15 0 0

Q4018 0 0.7 0 0.7 0 1.4

Q4019 8.0 8.0 8.0 8.0 7.3 7.3 | CW SEMI KEY DWN

CONTROL UNIT IC VOLTAGE CHART (DC VOLTS)
PIN  No. 1 2| 3|4 |5 |6 |78 REMARKS
RX|-60| 75| 40 |-74| 0 |3.24|-6.0| 80
Q4012
™| 710 | 40 |-74| 63 |324| 71| 80
RX|.-60| 40| 0 |-74|0 | 40 |-6.0| 80
Q4013 CW SEMI KEY DWN
T™X| 72| 40|80 |-74|76 | 40| 75| 80
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SW A UNIT PARTS LAYOUT

(Viewed from Solder side)

SW B UNIT PARTS LAYOUT
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(Viewed from Component side)

Z0al. .

(Viewed from Component side)

(Viewed from Solder side)

SW C UNIT PARTS LAYOUT

(Viewed from Solder side)

See page 19 for Schematic Diagrams of these Units.
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(Viewed from Solder side)
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TRV CNTL UNIT PARTS LAYOUT

(Viewed from Component side)

(Viewed from Solder side)
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FEX-767-6 6m BAND MODULE

6m LOCAL UNIT

All measurements and adjustments are to be
made while receiving unless otherwise stated.

(1) VCV (Varactor Control Voltage)

Tune to 50.5 MHz, and connect the high imped-
ance DC voltmeter to TP2002. Adjust VR2001, if
necessary, for 2.0 =0.2V.

(2) 30 MHz Doubler

Tune the transceiver to 52.0 MHz. Connect the
RF voltmeter to TP2001 and adjust T2007 and
T2006 for maximum RF (at least 80 mVrms).

T2007

TP2o01

T2001

T2006

T2002

TC 1003

(3) Local Output Filters

Tune the transceiver to 51.5 MHz. Connect the
RF voltmeter to pin 3 of J2001 and adjust
T2001 through T2005 for maximum RF (at least
600 mVrms).

6m RECEIVING CONVERTER

(1) 6m Front End
Tune the transceiver to 50.5 MHz, USB mode.
Inject a 60 dBu carrier at the receiving fre-
quency to the 6m ANT jack and adjust T1013,
T1008, T1007, T1006 and T1005 for maximum S-
meter deflection.

VRzo01
TP2002

T200s (TOP VIEW)

T2004

T2003

VR 1003

Tioos

(BOTTOM VIEW)

VR 1001

FEX-767-6

TIOOG

Alignment Points



(2) 45 MHz Trap Coil
After the above step, retune the RF signal
generator to 45.03 MHz and inject 90 dBu to
the 6m ANT jack. Adjust T1010 for minimum S-
meter deflection, and then repeat the previous
step to realign T1008.

6M TRANSMITTING CONVERTER

Connect a 50-ohm dummy load and in-line watt-
meter to the 6m ANT jack for all steps, except
where indicated otherwise. Press the MOX
button for all measurements.

(1) 6m Resonant Circuits

Tune the transceiver to 50.5 MHz, FM mode, and
set the METER selector to ALC and the DRIVE
control to the center of its range. Press the
MOX button and adjust T1001 and T1004 for max-
imum ALC indication.

Retune to 51.8 MHz, press the MOX button and
adjust T1002 and T1003 for maximum ALC indica-
tion. Now retune to 51.5 MHz, press the MOX
button and adjust TC1003 and TC1002 for maxi-
mum ALC indication.

(2) 6m Directional CM Coupler Balance
Connect the DC voltmeter to the cathode of
D1001 (top end), press the MOX button and ad-
just TC1001 for minimum voltage.

(3) 6m ALC Level

Tune to 52.0 MHz, FM mode, and set the DRIVE
control fully clockwise. Press the MOX button
and adjust VR1001 for 12W on the wattmeter.
Now remove the dummy load and wattmeter, press
the MOX button, and adjust VR1003 for 5W on
the transceiver's digital wattmeter.

(4) Digital Wattmeter and SWR Meter

Replace the dummy load and wattmeter at the 6m
ANT jack. In the FM mode, press the MOX button
and adjust the DRIVE control for 10W on the
external wattmeter. Press the RF PWR button
and MOX button adjust VR1002 for the same in-
dication on the digital display.

Now connect a 150-ohm dummy load (3 50-ohm
loads in series) to the 6m ANT jack. Press the
SWR button and the MOX button, and adjust
VR1004 for 3.0 on the digital display.

FEX-767-2 2m BAND MODULE

Band center for Version B is 145.0 MHz, and
for Version A, 146.0 MHz. The high band edge
for for Version B is 146.999 MHz, and for
Version A, 147.999 MHz.

2m LOCAL UNIT

All measurements and adjustments are to be

made while receiving unless otherwise stated.
TC2OO1

TP2002

T2001

T2002

(1) VCV (Varactor Control Voltage)

Tune to the high band edge, and connect the
high-impedance DC voltmeter to TP2002. Adjust
TC2001 for 6.5V (Version A), or 5V (Version
B). Retune to 144.0 MHz and confirm 3 to 4V.

(2) 120 MHz Mixer, Loop Amplifier

Tune the transceiver to band center. Connect
the oscilloscope or spectrum analyzer to
TP2001 and adjust T2001 through T2005 for max-
imum RF (at least 250 mVrms). Caution: make

(TOP VIEW)

T2005
T2004

T2003

FEX-767-2 Alignment Points



sure that the signal tuned is at 120 MHz, and
not a spurious mixer product.

2m RECEIVING CONVERTER

Tune the transceiver to band center, USB mode.
Inject a 60 dBu carrier at the receiving fre-
quency to the 2m ANT jack and adjust T1013,
T1008, T1007, T1006 and T1005 for maximum S-
meter deflection.

TRANSMITTING CONVERTER

Connect a 50-ohm dummy load and in-line watt-
meter to the 2m ANT jack for all steps, except
where indicated otherwise. Press the MOX
button for all measurements.

(1) 2m Resonant Circuits

Tune the transceiver to band center, FM mode.
Set the METER selector to ALC and DRIVE con-
trol to the center of its range. Preset VR100l
and VR1003 to mid-range. Press the MOX button
and adjust T1004, T1003, T1002 and T1001 for
maximum ALC indication. Perform the following
two procedures to align VR1001 and VR1003.

(2) 2m Directional CM Coupler Balance
Connect the DC voltmeter to the cathode of
D100l (top end), press the MOX button and ad-
just TC1001 for minimum voltage.

(3) 2mALC Level

Tune to band center, FM mode, and set the
DRIVE control fully clockwise. Press the MOX
button and adjust VR1001 for 12W on the watt-
meter. Now replace the 50-ohm dummy load with
150 ohms. Press the MOX button and adjust
VR1003 to the point where the wattmeter indi-
cation just begins to drop.

(4) Digital Wattmeter and SWR Meter

Return the 50-ohm dummy load to the 2m ANT
jack. In the FM mode, press the MOX button and
adjust the DRIVE control for 10W on the exter-
nal wattmeter. Press the RF PWR button and
adjust VR1002 for the same indication on the
digital display.

Remove the dummy load and wattmeter from the
2m ANT jack. Press the SWR button and the MOX
button, and adjust VR1004 for a 8 or more on
the digital display. Then replace the 50-ohm
load again and confirm 1.2 or less SWR on the
digital display.

T1002
[ T1003

VR1001
T1005

VRioo03

FEX-767-2 Alignment Points



FEX-767-7 70cm BAND MODULE

Band center for Version B is 435.0 MHz, and
for Version A, 445.0 MHz. The high band edge
for for Version B is 449.999 MHz, and for
Version A, 439.999 MHz. The low band edge for
Version B is 430.00 MHz, and for Version A,
440.00 MHz.

70cm PLL UNIT

All measurements and adjustments are to be
made while receiving unless otherwise stated.

(1) VCV (Varactor Control Voltage)

Tune to the low band edge, and connect the
high-impedance DC voltmeter to TP2001. Adjust
TC2001 for 2.0V. Retune to the high band edge
and confirm 4.5 to 5.5 V.

(2) Local Bandpass

Tune to band center. Connect the RF voltmeter
to pin 2 of JO1 and adjust both sides of
CV2001 and CV2002 for maximum deflection (at
least 280 mVrms).

(3) 410 MHz Loop Amplifier

Connect the RF voltmeter to the top end of
R2017 and adjust both sides of CV2003 and
CV2004 for maximum RF voltage. Now turn the
cores 180° clockwise from the maximum posi-
tion, and confirm at least 80 mVrms remains.

CV2001

70cm RECEIVING CONVERTER

Tune the transceiver to band center, USB mode.
Inject a 60 dBu carrier at the receiving fre-
quency to the 70cm ANT jack and adjust TC1001
and TC1003 for maximum S-meter deflection.

Now tune the transceiver and signal generator
to the high band edge and adjust CV1003(b) and
CV1004(b) for maximum S-meter deflection.

Retune to 500 kHz above the low band edge and
adjust CV1003(a) and CV1004(a) for maximum S-
meter deflection.

Repeat adjustment of the helical resonators
several times.

70cm TRANSMITTING CONVERTER

Connect a 50-ohm dummy load and in-line watt-
meter to the 70cm ANT jack for all steps,
except where indicated otherwise. Press the
MOX button for all measurements.

(1) 70cm Resonant Circuits

Tune the transceiver to band center, FM mode,
and set the METER selector to ALC and the
DRIVE control to the center of its range. Pre-
set VR1002 fully counterclockwise, and VR1004
to mid-range.

CVzo02

R2017

CVzo04

CV2003

Jzo01 (TOP VIEW)

FEX-767-7 Alignment Points
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Press the MOX button and adjust both sides of
CV1002 and CV1001, and then TC1002 and TC1001
for maximum ALC indication.

Retune to the low band edge, press the MOX
button and readjust CV1002(b) for maximum
ALC. Then retune to the high band edge, press
the MOX button and readjust CV1002(a) for
maximum ALC. Repeat at the low and high band
edges several times.

Perform the following two procedures to align
VR1002 and VR1004.

(2) 70cm Directional CM Coupler Balance
Connect the DC voltmeter to the cathode of
D1002 (top end), press the MOX button and ad-

just VR1001 for minimum voltage (less than
0.5V).

VRio004
VRioo0s

(3) 70cmALC Level

Tune to band center, FM mode, and set the
DRIVE control fully clockwise. Press the MOX
button and adjust VR1004 for 12W on thre watt-
meter. Now replace the 50-ohm dummy load with
150 ohms. Press the MOX button and adjust
VR1002 to the point where the wattmeter indi-
cation just begins to drop.

(4) Digital Wattmeter and SWR Meter

Return the 50-ohm dummy load to the 70cm ANT
jack. In the FM mode, press the MOX button and
adjust the DRIVE control for 10W on the exter-
nal wattmeter. Press the RF PWR button and
adjust VR1005 for the same indication on the
digital display.

Connect the 150-ohm dummy load in place of the
50-ohm load to the 70cm ANT jack. Press the
SWR button and the MOX button, and adjust
VR1003 for 3.0 on the digital display.

T1oor (BOTTOM VIEW)
CVioos

CVI 003

VR 1003

VR 1002

FEX-767-7 Alignment Points
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MAIN UNIT

FEX-767-6 PARTS LAYOUT

(Obverse view of “component” side)

M57735 (Q1001)

GATE

SOURCE
DRAIN

2SK125 (Q1006)

(Reverse view of “component” side)

COMMON

\ / OUTPUT

INPUT

uPC78L08 (Q1002)

M5218L (Q2006)

SOURCE DRAIN

/

GATE

25K241Y (Q2001,2002)

SOURCE

GATE— " \ ~ GATE
NO. 2 DRAIN NO. 1

3SK73Y (Q1004)

LOCAL UNIT

(Obverse view of “component” side)

GATE 1

SOURCE
3SK74Y (Q1005)

COLLECTOR

BASE EMITTER

2SA684 (Q1010,01011)

(Reverse view of “component” side)

COMMON

BASE
EMITTER

2502053 (Q1003)

COLLECTOR

EMITTER
BASE

2SC535B (Q1007)
25019230 (Q2004)
25C2001 (Q1012)

EMITTER
BASE
COLLECTOR

2502026 (Q1008)
2SC2407A (Q1009)

COLLECTOR

Marked Surface

25C26200QB (Q2003)
2561623  (Q2005)



FEX-767-6 PARTS LAYOUT
MAIN UNIT LOCAL UNIT

(Obverse view of “chip-only” side)

(Reverse view of “chip-only” side) (Reverse view of “chip-only” side)
FEX-767-6 VOLTAGE CHART (DC VOLTS)

E (S) C (D) B (G1) (Ge) REMARKS

R T R T R T R T FEX-767-6 IC VOLTAGE CHART (DC VOLTS)
Q1002 [INO4 | 11.3 |GNDO | O |0UTO | 80
Q1003 0 0 133 | 133 | 07 07 PIN  No. 1 2 3 4 5 6 7 8 REMARKS
Q1004 04 | 1.1 0 122 | 16 | 16 | 25 | 25
Q1005 13 ] 0 124 | © 14| 0 25 | 25 e RX| — | 133 | 0 133 | —
Q1006 16 | 16| 115 113 | © Y T™X| — [133] 80 | 133 | — 'MODE USB
Q1007 23| 0 130 | © 3.1 0
Q1008 65 | 65| 116 | 116 | 72 | 72 Q2006 — |- |- ]0 i el el L
Q1009 55 | 55 | 105 | 106 | 62 | 62 MODE  USB
Q1010 131 | 131 | 130 | 130 | 123 | 123
Q1011 90 | 90| 90| 90| 83| 83
Q1012 0 0 130 | © 0 0.7
Q2001 06 89 0
02002 06 89 0
Q2003 2.1 8.7 28
Q2004 2.1 6.4 28
02005 1.4 8.6 2.1
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— —— — — — ————— —————————————————————————

| 6m MAIN UNIT F2798101 |

| B Q1004 Q1003 Q1001 L —=}1/2 RL1001 l
I - ——= ask73y |——{ 2sc2053 |-——+] M57735 |-—— ANT RLY ANT

BUFF DRIVE PA LPF ]

S | ]

B B 1

<—— RECEIVE

<+ ——-= TRANSMIT

Q2005 Q2003 8PF
15MHz 25C1623 25C2620
x2 LOCAL AMP

I 6m LOCAL UNIT F2799101

TUNE

<+—— CONTROL

Q1007 Q1006 |oe__{ Di018 Q100 ™ 13|12 RL100 Q1012 I
RX OUT 25C5358 25K125 ND487C2-3R wPC78L08 BIAS Sw 25C2001
IF AMP BUFF MIX "‘I REG RLY CNTL |
™ INO-———————————— e ——— — — — ———-»——-—————-l RX 13<—J I
AGC 1 l
Q1008 Q1009 BPE Q1005 I
KEY 25C2026 25C2407 — 3sk74L |-

LOCAL AMP LOCAL AMP RF AMP l
| TRACK |
S U S S S S S (L G A S SRS SN
[ o e e e _______...l
I Q2001.02 BPFE Q2004 Q2006 l

Voo 25K241Yx2 25C19230 ANBGSS 1
65.03-75.03MHz X A DRt I
I TRACK I

L



MAIN UNIT

FEX-767-2 PARTS LAYOUT

(Obverse view of “component” side)

Mb57713 (Q1001)

COMMON

INPUT

«PC78L08 (Q1002)

OUTPUT
PIN 7

COMMON

OUTPUT
INPUT

4PC78L05 (Q2005)

PIN 8

N
PIN 1
MC4044P (Q2004)
SN74LS73N (Q2006)

PIN 14

OTCH

Mb54455L (Q2007)

GATE

SOURCE
DRAIN

2SK125(Q1006)

— 51

SOURCE DRAIN

GATE

2SK241Y (Q2014,2015)

GATE 1

SOURCE

3SK74Y (Q1005)
3SK82 (Q1004)

PLL LOCAL

“component” side)

(Reverse view of “component” side)

COLLECTOR

EMITTER RARE

2SA684 (Q1010,1011)
2505358 (Q1007)
2502001 (Q1012)
25C2407A (Q1009)

EMITTER

BASE
COLLECTOR

2502026 (Q1008)
2502538 (Q1003)

COLLECTOR
\

BASE
~SSEMITTER

Marked Surface

25C2620QB (Q2012,2013,2016)
25C2712GR (Q2001-2003)

SOURCE\\\

RN DRAIN
N GATE

}

Marked Surface

2SK302Y (Q2008,2009,2011)



MAIN UNIT

FEX-767-2 PARTS

(Reverse view of “chip-only” side)

FEX-767-2 VOLTAGE CHART

(DC VOLTS)
E (S) C (D) B (G1) (G2) REMARKS
R T R T R ]S R T
Q1002 IN 04 | 118 |GND O 0 T O 8.0
Q1003 0 0 133 13.3 0.7 0.7
Q1004 0.4 1.2 0 10.0 1.6 1.6 45 45
Q1005 1.3 0 124 0 1.6 0 25 25
Q1006 1.6 1.6 115 1.3 0 0
Q1007 23 0 13.0 0 3.1 0
Q1008 6.5 65 | 116 11.6 7.2 7.2
Q1009 5.5 5.5 10.5 10.6 6.2 6.2
Q1010 13.1 13.1 130 130 | 123 123
Q1011 9.0 9.0 9.0 9.0 8.3 8.3
Q1012 0 0 13.0 0 0 0.7 MODE - USB
Q2003 = 8.1 =
Q2008 0.3 8.4 0
Q2009 0.2 8.6 0
Q2010 1.4 5.6 1.9
Q2011 0 8.6 0
Q2012 27 8.6 3.4
Q2013 1.3 8.6 20
Q2014 0.6 8.7 0
Q2015 0.6 8.7 0

LAYOUT

PLL LOCAL UNIT

FEX-767-2 IC VOLTAGE CHART

(Reverse view of “chip-only” side)

(DC VOLTS)

PIN No. 1 2 3 4 5 6 7 10|11 [12]13 |14 REMARKS

RX| — [133] 0 [133| —
Q1001

x| — [133| 80[133| —
Q2004 — |- =100 | =10 — | —| — 1] — | 50| MODE USB
Q2006 - == =1=1-=-1=- — |0 — | — | B0
Q2007 o|—]o0]|—-—]0/|—-150
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RI16
100K

L
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e
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R17
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]
¥
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i
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D12 17125 L 70

Sy

i

7P

cs6

D14 1125

Ll
874

D18
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™ T2

|

)
R4 3.3k

Ru2
100

0.001

c76

vov (&)
o]

RS2 120
2
=)

*
#

R40

Q08 Q09
25C2026 25C2407

2m TRV MAIN UNIT

F2798101 (No.1xxx )

REF (15MHz 1
o
Voo (6StHz 1

RESISTOR VALUES ARE IN 0.1/10w: CAPACITOR VALUES ARE IN 4F.:
AND INDUCTOR VALLES ARE IN Hi UNLESS OTHERWISE NOTED.
DICCES ARE TYPE MA190 UNLESS OTHERWISE NOTED

ELECTROLYTIC CAPACITORS ARE 16wv UNLESS OTHERWISE NOTED.

WvdOVIA L1LINDdID 2-L9L-X34



FEX-767-2 CIRCUIT DIAGRAM

R22

o2 48, 0.001

l0.001

H
—©
!

R20 390

3
&
[
5

RY7_ 10k

R12 100

25 2

]

2000000 i

SN74LS73!

DOB000

R21_ 100k

R27 100
R29 6.8

co8 0.0t
1

c07 10

€27 0.00 D0 MAIS0
1 >t

R4tk
o

s as
=l_3' s 25C262068

|
[
1
[
[
[
|

Q2014.15 BPF Q2013 @2012 Q2007
vco l2sKk241Yx2 25C262008 25C262008 MS4455L
65.03-75.03MHz MIX AP BUFF 178

| 2m PLL UNIT F2800101A

gI 2 2m PLL WNIT F2800101A (No.20xx )
TSI A I A oy e D A
e S LR G
M) CAPACITORS ARE POLYESTER FILM.S0wv
l,_._._____ ______———————__—______—————-i
L= T W o S T g I
RLY
BUFF DRIVE PA LPF
- — — 1 |
! I
Q1007 Q1006 D1008 BEF Q1005 BRF |
RX OUT 25C5358 25K125 ND487C2-3R 3SK74L
IF_AMP BUFF MIX ™ RF_AMP |
X INO-— |
— it f
- — |
Q1008 Q1009 Q1002 1/2 RL100Y Q1012 |
| 25C2026 25C2407 WPC78L08 BIAS SW 25C2001
| LocaL amp LOCAL AMP REG RLY CNTL |
| TRACK I
L 2m MAIN WNIT F2798101A |
r——— —_—————
l | < RECEIVE
Q2010 @2009 Q2008 22001.02.03 ~——— TRANSMIT
25C2026Y 25K302Y 25K302Y 25C27126Rx3
I LOCAL AMP BUFF VCO ACTIVE FILTER I = CONTROL
I Q2011 Q2016 1/2 Q2006 Q2004 1/2 Q2006 I
| 2SK302Y 250262008 SN74LS73 MC4044 SN74LS73 |
| BUFF AMP 1/2 ¢ DETECT 1/2 |
1SMHz ? |



MAIN UNIT

FEX-767-7

PARTS LAYOUT

PLL LOCAL UNIT

M57716 (Q1001) TC5081 AP (Q2010)

PIN 8

ouT
1 Vecc PIN 14

PIN 7

NOTCH
IN SN7403N (Q1010) PIN 1

#PC1651G (Q2004-2006)

PIN S

PIN 8

PIN 4

PIN 1 NOTCH

4PB571C (Q2008)

SOURCE DRAIN

COMMON

OUTPUT
INPUT

u#PC78L05 (Q1013)

GATE
SOURCE
DRAIN

25K 125 (Q1005,1007)

GATE——

2SK241Y (Q1008)

COLLECTOR

/
BASE —! ﬂl

BATLA4L (Q1014)

EMITTER

(Viewed from Solder side)

Ll SOURCE

3SK121GR (Q1006)

COLLECTOR

BASE EMITTER

2SA684 (Q1009,1011,1012)
2SC945P (Q2009,2013)
25C3354T (Q2007)

BASE
EMITTER COLLECTOR
SHIELD

25C1426 (Q1002)

EMITTER

BASE
COLLECTOR

2502026 (Q2003)
25C2407A (Q1003)
2503355 (Q1004)



FEX-767-7 VOLTAGE CHART

FEX-767-7 CIRCUIT DIAGRAM

(DC VOLTS) Qo1
. MST7716
S G
® (G2) REMARKS 0 06 & @
R T
Q1002 0 0 133 0 " B o
Q1003 0 0 0 0 °2 e Tits  2K25 3 el
Q1004 0 19 0 0 §~Nifl s 5 ;
FIST of o7 |oT2¢ 2 538 Benet '
Q1005 0 16 0 0 . s [T 8T : g | poRe
Q1006 29| 47| 90 i} : 5 %; g :
Q1007 15| 0 115 stz . " " ’ 5
H g e ) % : , u
Q1008 0.9 0 130 3 ol eif Lz U §38 &
" A o & § e ; -2 - T 9
Q1009 9.0 9.0 0 | 8y & gy 8y 8% Foe 338
Q1011 13.1 13.1 13.0 | 1 P 1
MODE USB l e B2 e [
Q1012 9.1 9.1 9.0 L 3,L P
Q1013 9.0 9.0 |GND O "
| Sa&%
Q2001 1.0 84 | A 2
Q2002 0.1 88 ! 85
Q2003 0.9 88 Q06 css
3SK121G T.5por Q07
Q2007 0.8 7.7 . 2SK241GR
Q2009 0.9 3.0 I s, [TV — 1
| & SR s ,
Q2013 09 3.1 | HHE I i g
| e § ° 48
Q2014 8.0 0 e ho Q14 ]
—————————— 96 BAILAL 3%, 330
G =" a@otb) [Q10(a) yig
. s o Ho
T gme pirie
} S T A Y e
f ; Q04 » ob
| ST i w - i
| 2.2 4pCH g EEI ;;\ or 5 x gga
| o 3 , " - : s ] £
1 S9N CAE e e o
| ”I HE : 5 ut Tosid b72 i CaPacon Yilles' aae Tl : Sows ok L
{ g B 2] Tes §I L3 I S INOUCTOR VALLES ARE 1N HENRIES. UNLESS OTHERWISE NOTED. i BI:
| ~re)
[0 istser)
70cm TRV MAIN UNIT F2851101 (No. 10x x) -
e I e S - e - o500}
sl gIE XN 5354
I B .,
Wi ; ["70cm MAIN UNIT F2851101
- Q10 et - Q1002 Q1001
oo i;ss TCS081AP " H \BP‘ / ----- by v e AN 1 :;N:)L'v ol
11585 AR P LPCI651G h L2 Lo s
L% osl ey 3 = | 07 JiE Y ! TX 13v
S“ :“ i ; i ‘SSS 1) V6o D1016 Q1004
" @ b g E p 0. Q13 __@ Py ND4B7C1-3R - BPF 25C335¢
3 25C945 )"1;1:\ 3)|ev DCHIX s ~-———— RECEIVE
e .ﬁ__@ sv - TRANSMIT
‘ 00 o8 b 155 sl e ‘o — < ConTROL
8 Y 35 o 0o 1007 1l
5@ = g: & 2 [ QGEL \BPF/ 25K12S \BPF/ 3SK121G
S 8l o RF AMP RF AMP
= TX 13V
) E:ZYX%V::LLTESSA':;“;N”‘)"./::»/: Q1010 /Y Qion Q1012 Q1013 Q1014
o INDUCTOR VALUES ARE IN HENRIES. SN7403N 25A684 25A684 25A684 78L0S BAILLL
T \cap YOS A TanTAILR: o Vee ONTL T Vee RX Vee CNTL Vee PLL vee BIAS ONTL
70cm PLL UNIT F2852101A (No.20xx) ARt A l l
CONT 9V CONT SV
FEX_767-7 IC VOLTAGE CHART (DC VOLTS) G2003 02002 G2001
BPF / BPF / 25C2026 25K241Y
x2 BUFF vco
PIN  No. 1 3 4 11 13 14 15 18 REMARKS
RX| — 0 0 0 02003 L 02013 Q2012 2010
Q1001 NDLE7CI-3R o] 25C94s TCo122P TCs081AP
x| — 86 1133133 MIX BUFF 1748 @ DETECT LPF
Q1010 . — — — — 5.0
Q2004 46 (09| 0 | 31 \w / \w / jozocs] peea
Q2005 46 |09 | 0 | 34 = et
02006 4 6 09 O 30 MODE USB 1742 for 440-450MHz MOCEL
Q2008 5.0 0 2sceeet o o5 fe—cont s
BUFF 732 P.ON ONTL
Q2010 = 0 = = 70cm PLL UNIT F2852101
Q2011 8.0 = — — — —
Q2012 8.0 = = — — — —

L. 56_
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