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LOCAL UNIT PARTS LAYOUT
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UNIT PARTS LAYOUT
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L UNIT PARTS LAYOUT

LOCAL UNIT VOLTAGE CHART (DC VOLT)

E(S) . C(D) | B(O) REMARKS
03001 | 215 | 7656 | 140
Q3003 | 107/1.07| 768/768 | 187/179 | RX/TX
Q3004 | 336 | 726 | 400
Q3005 | 1.20/120 675/675] 1.70/150 | RX/TX
03007 | 204 | 11.77 | 267
03008 | 0/0 | 0/267 | 0.7/0 | RX/TXMODE CW
Q3009 | 282/0 [1066/0| 2.7/0 | RX/TXMODE CW
Q3010 | 0/5.14 |0/1045] 0/5.76 | RX/TXMODE FM
03011 | 020 | 790 | 071
03013 | 130 | 756 | 205
03015 | 10 | 745 0
03016 | 221 | 750 | 204
03018 | 075 | 772 | 050
Q3019 | 010 | 452 | 075
03020 | 037 | 225 | 100

O s - 523
X04 )(05 7.03 on L°4 Q3022 0.80 763 0.58

( g 03023 | 010 | 450 | 080
# ’ iy 03024 | 085 | 765 0
( nfi Q3025 3.44 7.24 4,08

Q3026 352 7.23 4.15

Q3030 163 7.60 227
Q3031 354 7.21 4.18
Q3032 1.20 " 040

Q3033 3.44 7.23 4.08
Q3035 141 765 216
Q3037 1.46 7.65 220
Q3038 074 445 1.46
Q3040 0.73 7.79 0.46
Q3041 0.27 7.90 0.80
Q3042 1.36 11.50 0 3.5MHz
Q3043 1.20 11.50 0 7MHz

Q3044 0.80 11.50 0 14MHz
Q3045 110 11.40 0 21MHz
Q3046 1.40 11.40 [} 28MH:z
Q3047 4.10 7.96 4.10
Q3048 339 796 410

Q3049 158 764 o
Q3050 186 7.60 260
Q3051 1.00 560 169 | TRV ON

Q3053 1220 | 1220 | 11.50 | MODE FSK
Q3054 [1230/1230{1159/11.49{1168/11.58| RX/TX, MODE FM
Q3055 |1240/12.30{1240/1230(11.70/11.60] RX/TX, MODE AM
Q3056 1230 | 1220 | 11.60 | MODE CW

Q3057 1230 | 1220 | 11567 | MODE USB
Q3058 1230 | 1220 | 11.58 | MODE LSB
Q3059 1230 | 1220 | 11.58
Q3060 | 0/1306 { 0/1302 | 0/12.30 | RX/TX, MODE FM
Q3061 13.20/0 | 13.10/0 | 12.40/0 | RX/TX, MODE CW
Q3062 | 13.20/0 | 13.20/0 | 1250/0 | RX/TX

Q3063 1250 | 1250 | 11.80 | MODE FM

Q3064 | 0/1300 ; 0/13.00 | 0/12.40 | RX/TX, TX SHIFT ON
Q3065 | 0/1300 | 0/13.00 | 0/12.38 | RX/TX, TX SHIFT OFF

Q3070 o 0o 430 | MIC DOWN
Q3071 0 0 430 | MIC UP
Q3072 0 0 430 | MIC FAST

Q3075 0/0 0/0 | 13.20/0 { RX/TX, TONE SQL ON
Q03076 0/0 0/0 | 0/13.00 | RX/TX, TONE ENC ON
Q3077 0/0 0/7.52 0/0 | RX/TX

Q3081 [1220/1220(12.32/1220|1164/1154| RX/TX, 3.5MHz
Q3082 [1234/12.30(1220/121011.64/11.50) RX/TX, 7MHz
Q3083 [1234/1230{12.20/1210|11.60/11.50f RX/TX, 14MHz
Q3084 [1230/1230{1220/1210]1160/11.50| RX/TX, 21MHz
Q3085 [12.30/1230{12.20/12101160/11.50| RX/TX, 28MHz
Q3086 {1230/12.30{1220/12.10{1160/11.50| RX/TX, 1MHz
Q3088 490 1156 | 1093 | IMHz

Q3089 0/0 0/0 | 0/13.10 [ RX/TX

Q3090 1234 1320 | 1290

|

(Reverse View)
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LOCAL UNIT CIR(
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LOCAL UNIT CIRCUIT DIAGRAM
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T CIRCUIT DIAGRAM
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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
T3005 and T3006 for maximum voltage (at least 30

mVrms).

(2) 2nd Local Level
Connect the RF voltmeter across J3001 (do not

remove the plug) and adjust T3001, T3002 and
T3003 for maximum RF (at least 40 mVrms).

(3) 2nd Local Frequency Check
Connect the frequency counter to pin 5 of Q3002
and confirm 30.030 MHz +] kHz.

(4) Carrier Oscillators

Make certain the SHIFT control is set to the 12
o'clock position. Connect the frequency counter to
pin 5 of Q3006. Select each mode indicated in the
following table, and adjust the indicated coil or
trimmer for the indicated frequency on the counter
+10 Hz.

Mode Adj. Point Frequency (kHz)
CwW T3004 6784.100
LSB TC3001 6786.600
USB TC3002 6783.400
FSK TC3003 6787.200

(5) 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 Q3006. Press the MOX button and adjust

VR3002, if necessary, for 6786.6 kHz =10 Hz on
the counter. Now press the TX SHIFT button and
adjust TC3004, if necessary, for the same indica-

tion on the counter.

LOCAL UNIT

(6) CW BFO Frequency

Select the CW mode and connect the frequency
counter to pin 2 of Q3006. Set the PITCH selector
and adjust the corresponding trimmer for the
frequency indicated below (10 Hz).

Pitch Adj. Point Frequency (MHz)
800 Hz TC3007 15.0008
700 Hz TC3006 15.0007
600 Hz TC3005 15.0006

(7) FM Carrier Frequency
A 50-ohm dummy load must be connected to the

ANT jack, as this step requires transmission for -Tr
measurement and adjustment. T

T
Select the FM mode. With the frequency counter
connected to pin 2 of Q3006, press the MOX
button and adjust VR3001 for 15 MHz #50 Hz.

T
(8) PLL-3 VCO T

Tune the display to 14.2000.00. Connect the DC T
voltmeter to TP3001 and adjust T3007, if neces-
sary, for 4.5 20.1V. Retune the display to \Y

14.199.99 and check for 3 to 4V.

(9) 45 MHz Bandpass Filter

Tune to 14.250 MHz and connect the RF milli- ¥
voltmeter TP3002. Adjust T3008 and T3009 for
maximum RF (at least 60 mVrms).

(10) 15 MHz Reference TCXO
Connect the frequency counter to TP3002 and

adjust the trimmer accessible through the hole in
the TXCO housing for 45 MHz 10 Hz.

(11) 46 MHz Bandpass Filter

Connect the tracking generator to J3031 and
couple the spectrum analyzer to J3032. Adjust
T3010-T3013 for the passband shown below (redu-
cing injection level, if necessary, to avoid satu-

ration).
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LOCAL UNIT

(6) CW BFO Frequency

Select the CW mode and connect the frequency
counter to pin 2 of Q3006. Set the PITCH selector
and adjust the corresponding trimmer for the
frequency indicated below (£10 Hz).

Pitch Adj. Point Frequency (MHz}

800 Hz TC3007 15.0008
700 Hz TC3006 15.0007
600 Hz TC3005 15.0006

(7) 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 Q3006, press the MOX
button and adjust VR3001 for 15 MHz £50 Hz.

(8) PLL-3 VCO
Tune the display to 14.2000.00. Connect the DC

voltmeter to TP3001 and adjust T3007, if neces-
sary, for 4.5 #0.1V. Retune the display to

14.199.99 and check for 3 to 4V.

(9) 45 MHz Bandpass Filter

Tune to 14.250 MHz and connect the RF milli-
voltmeter TP3002. Adjust T3008 and T3009 for
maximum RF (at least 60 mVrms).

(10) 15 MHz Reference TCXO
Connect the frequency counter to TP3002 and

adjust the trimmer accessible through the hole in
the TXCO housing for 45 MHz =10 Hz.

(11) 46 MHz Bandpass Filter

Connect the tracking generator to J3031 and
couple the spectrum analyzer to J3032. Adjust
T3010-T3013 for the passband shown below (redu-
cing injection level, if necessary, to avoid satu-
ration).

Ripple
= 2dB

—bkHz +5kHz
cf=46.255MHz
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LOCAL UNIT :

(12) PLL-2 VCO
Tune the display to 14.199.99. Connect the

voltmeter to TP3003 and adjust T3004, if ne
sary, for 5.5 20.1V. Retune the displa

14.000.00 and check for 2.5 to 4.0V.
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LOCAL UNIT ALIGNMENT POINTS

(12) PLL-2 VCO
Tune the display to 14.199.99. Connect the DC

voltmeter to TP3003 and adjust T3004, if neces-
sary, for 5.5 #0.1V. Retune the display to

14.000.00 and check for 2.5 to 4.0V.
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(13) 13 MHz Bandpass Filter

Tune to 14.250 MHz and connect the RF
millivoltmeter to TP3004. Adjust T3015 through
T3018 for maximum RF (at least 40 mVrms).

(14) 43 MHz Bandpass Filter
Tune to 14.250 MHz and connect the RF
millivoltmeter to TP3005. Adjust T3019 through

T3022 for maximum RF (at least 40 mVrms).

(15) Main Loop Lowpass Filter

Connect the tracking generator to J3033 and
couple the spectrum analyzer to J3034. Adjust
T3023 through T3027 for the roll-off shown (redu-
cing injection level, if necessary, to avoid satu-
ration).

45dB =

!
35MHz  43MHz

(16) Main Loop VCOs
Set the display to 3.999.99. Connect the high-

impedance DC voltmeter to TP3006 and adjust
transformer T3028 for 6.0 20.1V. Retune the

display to 0.000.00 and confirm 1 to 2V. Repeat

the same procedure for the same voltages at the
following frequencies:

Display Xfmr Confirm

7.499.99 T3029 4.000.00
14.999.99  T3030 7.500.00
21.999.99  T303! 15.000.00
29.999.99 T3032  22.000.00

Check that the voltage at TP3006 increases
smoothly from 1.0 to about 6.5V 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.

(17) SSB Carrier Point Check (Transmit)

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

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 ! 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 (4) and (5), and repeat
this procedure.

Repeat the above in LSB mode.

(18) 1st Local Level Check

Tune to 14.200.00. Connect the RF millivoltmeter
to ]J3004 (do not remove the plug) and confirm at

least 100 mVrms.

(19) VHF/UHF Module Reference Level

Set the transceiver to the 50 MHz band. Connect
the RF voltmeter to J3005 (don't remove the plug)
and adjust T3033 for 150 mVrms.
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FEX-767-2 PLL UNIT PARTS LAYOUT

///HNQ
66{%///F’IN‘I

TC5081AP (02006,2018)

PIN 8

M54455L (Q2019)
M54459L (02007.2013)

PIN S
PIN 8

TCH

MC12017P (Q2017)

COMMON

OUTPUT
INPUT

uPC78L05J (Q2014)

(Reverse view of “component” side) SOURCE DHA,N
SOURCE COLLECTOR GATE
@ DRAIN BASE
GATE EMITTER
Marked Surface Marked Surface
25K241Y (Q2010,2011)
2SK210GR (YG) 252620 (QB)
<02002,2003,2008, (Q2009,2012) EMITTER
20152016 25C27126R (LG) BASE
(Q2004,2005) COLLECTOR

2S5C2026 (Q2001)
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FEX-767-2 PLL UNIT PARTS LAYOUT

(Reverse view of “chip” side)

FEX-767-2 PLL UNIT VOLTAGE CHART (DC VOLT)

E(S) | C(D | B(G) REMARKS
Q2001 5.05 1.11 1.84
Q2002 0.25 852 [0}
02003 0.82 8.29 0
Q2004 0 5.03 0.10
02005 0.21 5.03 0.10
Q2008 0 830 | -030
Q2009 2.47 7.96 3.24
Q2010 0.99 854 0
Q2011 1.00 8.50 0
Q2012 2.48 8.02 3.26
02015 212 863 0
Q2016 0.89 8.16 0
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FEX-767-2 PLL UNIT ALIGNMENT

(1) Sub Loop VCV (Varactor Control Voltage)
Connect the high-impedance DC voltmeter to
TP2003, and the frequency counter to TP2004.

Adjust TC2002 for 2.0 #0.1V, and confirm 120
MHz #1 kHz on the counter.

(2) Main Loop VCV

Tune to the high edge of the band and connect the
high impedance DC voltmeter to TP2001. Adjust
TC2001 for 8.2 0.1V on the meter. Retune to the
low edge of the band and confirm 1 to 2V.

(3) PLL Output Level
Connect the RF millivoltmeter to TP2002. Tune to

the center of the band and adjust T2001 for

maximum RF. Then retune as indicated below,
adjusting each transformer for maximum RF above

the levels indicated.

Frequency Transformer Min. Level
Low Edge T2003 100 mVrms
Band Center T2002 100 mVrms
High Edge T2004 80 mVrms

Repeat the adjustments at each frequency several
times.

FEX-767-2 PLL UNIT ALIGNMENT POINTS
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FEX-767-2 PLL UNIT PARTS LIST
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FEX-767-2 PLL UNIT PARTS LIST
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