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FT-767GX TECHNICAL SUPPLEMEL T 

This manual is intended to serve as a technical supplement to the FT-767GX 

Operating Manual. Detailed infor m ation 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 lengthy 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 

b,asic 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. 
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SERVICE AND ALIGNMENT 

The FT-767GX is carefully designed to allow 

the knowledgeable operator to make all adjust­

ments required for various i nsta 11 ations, 

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 

npt 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-

1 ute l y 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 

teractions of such 

that more complex 

equipment listed, the in­

adjustments may require 

adjustments be performed 

afterwards. Do not attempt to perform only a 

single step unless it is clearly isolated 

electrically from all other steps. R ather, 

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

ineter) before proceeding. 
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COVER REMOVAL 

( 1) Switch off the transceiver and remove the 

AC power cable and all other cables from 

t he rear  panel. 

( 2) Remove the two screws affixing each VHF 

or UHF Band Module, and s l ide the Modules 

out of t he t r a n s c e i v e r  ( F i g. 1 ). 

( 3 )  Remove the two screws at the front of the 

t o p  cover ( he a t s i n k ,  F i g .  2). 

(4) P l ace t h e  t r an s c e i v e r  u p s i d e  down,  a n d  

r e m ove t h e  f o u r  screws fro m t h e  b o t t o m  

c o rners a n d  two on e i t her  s i de ( i n c l ud i n g  

t h e  carry i n g  h a n dle s c r ew s ) .  R e m ove t h e  

c a r ry ing  h an d l e  and b o t t o m  c o v e r  ( F i g. 

3 ) . 

Figure 2 

Figure 
l 

( 5 )  Referring to Figure 4, remove the 7 black 

p a i n t e d  screws  f r om t he. r e a r  p an e l. Then 

remove the ( b lack ) outer rear  panel.  

( 6 )  R e ferr ing  t o  Fi gure  5,  rem ove th e 10 
screws f r o m  t h e  i n n e r  r e a r  pan e l ,  and 

rem ove this panel. 
I 

( 7) Remove one screw on either side, as shown 

in F i gure  6 .  

( 8 )  L o c a t e  t h e  w h i t e  m o l ex connectors  ( one 

for power and one for the speaker ) inside 

t h e  rear  o f  the  c h a s s i s ,  and d i sconnect 

them. 

( 9 )  Fo l d  the  lower  h a l f  o f  t h e  c h a s s i s  away 

from t h e  upper  h a l f ,  p l ac i n g  a book o f  

a b o u t  the  s a m e  t h ickness  o f  t h e  h e a t s i nk 

under  the  bo t t om h a l f as shown i n  F i g ure 

8 .  

Figure 3 

Figure 4 
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Figure 5 

Figure 6 

Figure 7 

Alignment Equipment 

Frequency  counter  wi l l  accuracy of 0 . 1 ppm to 
500MH z 

DC voltmeter with at least 1 0-Megohm impedance 

RF v o l tmeter with at l e ast 5% accuracy to  5 0 0  

M H z ,  h igh impedance,  r angi ng from 1 0  m V  t o  3 

Vrms, and  i n d i c at ing dB ( s ee note b e l ow) 

AF m i l l ivo l tmeter 

DC mi l l iammeter ranging to 500 mA. 

Spectrum Analyzer or X-Y osci l loscope with 1 20 

MHz bandwidth ( for 2m Band Unit Al ignment) 

In- line RF Wattmeter 

Figure 8 

5 0 - o hm n o n- r e active dummy l o ads: th r e e  re­

qu i re d ,  at l e a st 1 5 0W Pd. 

3- ohm, 6 0W resistor 

RF s i gn a l  ge n e r ator cov e r i ng up to 5 0 0  MHz ,  

with  c a l i b r ated output l ev e l  from 5 dBu to 1 0 0 

dBu, and adjustable FM modulation. 

AF s ign a l  gener ator w ith c a l i b r ated  output 

l e v e l  at l e ast fr om 1 mV to 25 mV. 

FM d e v i at ion meter/Si nadder  and R F  s am p l i ng 

c ou p l e r  'T'. 

Line ar Detector for up to 30 MHz. 

NOTE: A l l  R F  vo l tage measurements  are  r e fer ­

e n c e d  to 0 dBu = 0 .5uV @ 5 0  ohms r e l ati v e  to 

c h a s s i s  gr ound near est the m e a surem e nt po i nt. 
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POWER SUPPLY 

( 1 ) 24V Supply 

On the PA Unit ,  c o n n e ct the D C  voltmete r to 

]9002 ( ]8009 for I OW version) and ground. Ad­

just V R 6 0 0 3  on the PS Un i t  fo r 24. 0 ±0 . 5V 

while rece iv ing. 

(2) 13.5V Supply 

On the PA Unit ,  connect the voltmeter to ]9 0 0 7  

( ]800 7 for l OW v e r s i o n )  and ground. Adjust 

V R 6 0 04 on the PS Unit fo r 1 3 . 5  ±0. 3V w h ile 

rece i v i ng. 

Chassis Top View 

Underside of Heatsink 

DISPLAY 
UNIT 

VR B UNIT 

SW B UNIT 

Ins ide of Front Panel 
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PS UNIT A l ignment Points 

RF UNIT 

Chassis Bottom View 

SW C UNIT 

VR C UNIT 

SW A UNIT 

VR A UNIT 



LOCA L U N IT 

M a k e  a l l  measurements and adj ustments wh i l e  

r e c e i v i ng in t h e  C W  mode ,  except  where  stated 

oth e r w i se .  

( 1) 3rd Local Osci l lator 

C o n n e ct the RF vo l tmeter  to ]3 0 0 2  and adjust  

T 3 0 2 3  a n d  T 3 0 2 4  fo r maxi mum vo l tage ( at l e ast 

50  mVrms ) .  

( 2) 45 MHz Bandpass Filter I 
T u n e  to 1 4 . 2 5 0  M H z  a n d  c onnect  the RF mi l l i­

vo ltmeter to TP3 0 0 5. Adjust T 3 0 1 7  and  T 3 0 1 8  

for maximum RF ( at least 50 mVrms ) .  

( 3 ) 60 MHz Bandpass Filter 

Tune to 2 1 .. 2 5 0  M H z  and  c o n nect  the  RF mi l l i­

vo ltmet e r  to TP3 00 1 .  Adjust  T 3 0 1 4  and  T 3 0 1 5  

for maximum RF ( at least 80 mVrms ) .  

( 4) 45 MHz Bandpass Filter II 

Tune to 1 4 . 2 5 0  M H z  a n d  c o n nect the RF m i l l i­

vo ltmeter to TP3 00 1 .  Adjust  T 3 0 1 2  and T 3 0 1 3  

for maximum RF ( at least 80 mVrms ) .  

( 5) 15 MHz Reference TCXO 

C o nnect  the fr equency counter  to TP3 0 0 5  and 

adj ust the trimme r access i b l e  through the hole 

in the TCXO for 45 MHz ± I O  Hz .  

( 6) 2nd Local Oscillator & DI A Converter 

Tune to 14. 0000 MHz and connect the frequency 

counter to TP3007. Adjust TC300 1 for 30.03000 

MHz ±20 Hz.  Now retune the disp lay to 13. 99999  

MHz and adjust VR3001 for 30.02901 MHz.  Ensure 

that th e d i fference b e tw e e n  th e two readi ngs 

is wi th i n  9 9 0  ±5 H z . 

( 7a ) C arrier Osci l lators 

M ake c e rta in  the S H IF T  contro l  is set to th e 

1 2  o'c lock pos i tion . Conn ect the fr equency 

cou nter  to pi n 5 of Q3 0 6 0 .  S e l ect the mode 

i n d i c ated i n  the fol l ow i ng tab l e, and adjust 

the i n d i c ate d coi l or  tr immer for the ind i­

cated frequency on the counter ± I O  Hz .  

Mode 

cw 
LSB 

USB 

FSK 

Adj. Point 

L3019 

TC3002 

TC3003 

TC3004 

Freq. (kH z )  

6 784. 1 00 

6786. 600 

6783. 400 

6787. 200 

( 7b ) Transmitter IF Shift 

A 50-ohm dummy load must be connected to the 

ANT j ack, as th i s  step r e q u i r e s  transmiss ion  

for measurement and adjustment. 

Set the TX S H I F T  button O F F  ( out )  and s e l ect  

the LSB mode. Set the TX SHIFT control to  the 

1 2  o'c l ock posit ion .  Connect the frequency 

counter  to  p in  5 of  Q3 0 6 0 .  Pr ess  the M O X  but­

ton a n d  a d j u s t VR 3 0 0 2 , i f  n e c e s s a r y, for  

6 7 8 6 . 6 kH z ± 1 0  H z  on  the counter .  No w press  

the TX SHIFT b utton and i f  necessary ad just  

TC3 0 0 5  fo r the  s ame i n d i c at ion  on  the  cou nter.  

( 8) CW BFO Frequency 

S e l ect  the CW mode and connect the frequency  

counte r to  p in  2 of  Q3 0 6 0 .  Set  the PIT C H  s e l ­

ector  and ad just the co rrespon d i ng t r i mmer  for 

the frequency i n d i c ated as fo l lows ( ± 1 0  H z ) : 

Pitch 

800 Hz  

700 Hz  

600 H z  

Adj. Point 

TC3009 

TC3008 

TC3007 

( 9) FM Carrier Frequency 

Freq.(MHz ) 

1 5.0008 

1 5.0007 

1 5.0006 

A 50-ohm dummy load must be connected to the 

ANT j a ck, as th i s  step r e q u i r e s  t r ansmiss ion 

for me asurement and adjustment. 

Select the FM mode. With the frequency counter 

connected to p in  2 of Q3 0 6 0, press th e M O X  

button and adjust VR3003 for 15 MHz ± 5 0  Hz.  

( 10) PLL Sub-loop VCO 

Tune the d i sp l ay to 1 3 . 9 9 9 . 9 9 . Conne ct the DC 

v o l tm e t e r  to T P 3 0 0 3  a n d  a d ju s t  T 3 0 1 6 ,  i f  

n e c e s s a ry, for 5 . 5 ±0.  I V. Retune the d i sp lay  

to 1 4 . 0 0 0 . 0 0  and  check for 2 to  3V. 

( 11) 41/56 MHz Bandpass Filters 

Tune to 14. 250 MHz. Connect the RF voltmeter 

to TP3 0 0 2  and adjust  T 3 0 0 2, T 3 00 3  a n d  T 3 0 0 4  

for maximum R F  (at least 2 5  mVrms ) .  

Retune to 21. 2 5 0  MHz and adjust T 3005, T3006 

and T3007 for maximum RF (at least 25 mVrms). 

To check for pr oper  b a ndpass s e l e cti on, con­

n e ct the fr equency counter to TP300 2 a n d  tun e  

t o  1. 7 5 0, 3 . 7 5 0, 7 . 2 5 0  a n d  1 0 . 250 ,  confi rming 

4 1  MHz on the counter at each frequency. Then 

tune to 1 8 . 2 5 0, 2 4. 7 5 0  and 28. 250 a n d  confirm 

56 MHz on the counter at  each frequency. 
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( 12) Main Loop VCOs 

Set t h e  di s p l ay to 0 . 0 0 0 . 0 0 .  Connect the high ­

impe d a nce DC vo l tmeter  to TP3 0 0 6  a n d  adj ust  

t r ansfo rme r T 3 0 2 2  fo r 1.5  ±0. l V. Retune the  

d i sp lay to 7 . 4 9 9 . 0 0  and confi rm 5 to 6V.  R e ­

p e at t h e  s ame pr ocedure  fo r the same vo l t ages 

at the fol l o w i ng fr e q u e n c i e s: 

DisQl ay Xf mr Confirm 

7 . 500. 00 T30 2 1 1 4. 9 99.00 

1 5.000. 00 T3020 2 1 . 9 9 9.00 

2 2. 000. 00 T30 1 9  29. 9 99.00 

C h eck that the vol tage at TP3 0 0 6  i n c re a s e s  

smoot h l y  from 1 . 5V to about 6V w h e n  tu n i ng 

from 0 to 7 .499  MHz,  7 .5  to 1 4. 9 9 9  MHz,  1 5  to 

2 1 . 999  MHz and 22 to 29. 999  MHz. 

( 13) 2nd Local Level 

Connect  the R F  vo ltmeter across  ]3 0 0 1 (do not  

remove the p l ug)  and  adjust  T 3 0 0 9 ,  T 3 0 1 0  and 

T301 l for maximum RF (at least 90 mVrms ) .  

( 14) SSB Carrier Point Check (Transmit) 

A 50- ohm dummy load and wattmeter must be con ­

necte d to the ANT j a ck, a s  thi s step r e q u i r e s  

tr ansm i ss ion  fo r measu rement and adjustment.  

V R 3 0 0 1 

T 3 0 2 2  

T 3 oo5 

T 3oo6 

T 3 oo7 

T 3 0 0 4  

T 3 oo3 

T 3 0 0 2  

"' -
0 (') 

f-

r-- N 
0 0 (') (') 

f- f-

Tune to 1 4. 200 MHz,  USB mode. Connect the AF 

gen e r ator to the c e nter pi n of the MIC j a ck, 

a n d  set fo r 5 mV output at 1 kH z .  Pr ess  the 

MOX button and adjust the MIC gain control for 

BOW RF output. 

Reduce the AF generator frequency unti l 20W RF 

output i s  obt a i n e d ,  a n d  n o t e  the correspo n d i ng 

audio frequency. Now increase the AF frequency 

unti l 2 0 W  R F  output i s  aga i n  obtained,  and  

aga i n  note the c o rrespond i ng a u d i o  frequen cy. 

The lower fr equency  shou l d  b e  b e l ow 3 5 0 H z, 

and the uppe r frequency  shou l d  b e  above 2 9 00 

H z .  I f  not,  pe rfo rm procedures  ( 7 a )  and  ( 7 b ) .  

Repeat the above in LSB mode. 

( 15) 1st Local Level Check 

Tune to 1 4. 2 0 0 . 0 0. C o n n e ct the R F  m i l l i vo l t ­

meter  to  J 3004  (do not rem ove the p lug )  and 

confirm at l e a st 2 2 0  mVrm s. 

( 16) VHF /UHF Module Reference Level Check 

Set the tr ans ce iver  to the 5 0  M H z  band .  C o n ­

nect the R F  vo l tmeter  t o  ] 3 0 0 5  (do n't re - move 

the plug)  and  confirm at l e ast 1 5 0 mVrms.  

(') ;; "' 
;; 0 0 (') (') (') 

f- (_} f-f-

" 
;; (') 

f-

T 3 0 1 s 

TC 3 oo6 

TC 3 oo5 

T 3 0 2 4  

V R 3 0 0 2  

V R 3 0 0 3  
TC 3 oos 

TC 3 oo7 

TC 3oo9 

T 3 0 2 3  

L3 0 1 9 

TC 3oo3 

--- TC 3002 

--- T 3 0 1 0  

:...:,::=------- T 3 o o 9 

T 3 0 1 1 

TC 3oo4 

LOCAL UNIT A l ignment Points 
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T P3oo3 

T P3 oos 

T P3 0 0 2  

J3 0 0 4  

LOCAL UNIT Test Points 

LPF U N IT : CM Coupler Balance 

A 50-ohm dummy load must be connected to the 

ANT j ack, as th i s  step requ i res  tr ansm i s s i o n  

for measurement and adjustment. 

Tune to 14. 2  MHz CW mode, and set the DRIVE 

control fu l l y c l ockwi s e .  Connect  th e D C  volt­

meter  to  p in  2 of ]610 7, press  th e MOX b utton 

and adjust TC6 l 01 for minimum voltage. 

LPF UNIT Al ignment Points 
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J3 0 0 2  

Q3 0 6 0  
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J3oo 1 
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IF UNIT 
( 1) 8.67 MHz Oscillator Frequency ( Receive ) 

Connect  the fr equency  counter and R F  m i l l i ­

vo l tmeter to the b a s e  o f  Q 1 0 2 4 .  Adj ust  L 1 0 1 3 , 

if n e c e s s ary,  fo r 8 . 6 7 0 M H z  ± 5 0  H z  on  th e 

counter, and T l 0 1 4  for maximum RF. 

( 2 ) 3rd Local Level 

Connect .the R F  vo ltmeter to the emitter of 

Q 1 0 2 6  and adjust T 1 0 1 5  for maximum R F  ( at 

l e a st 3 0 0  mVrm s ) .  

( 3) 2nd Local Level 

Connect  the R F  v o l tmeter to JP 1 0 2 0  ( do not 

remove the plug) and adjust T 1 0 1 3  for maximum 

RF ( 2 5 0  to 500 mVrms ) .  

( 4) 8.67 MHz Oscillator Frequency ( Transmit ) 

A 50- ohm dummy load must be connected to the 

ANT j a ck, as  th i s  step requ i res  tran s m i s s i o n  

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 Q 1 024. Press the MOX button 

and ad j u st VR 7 4 0 1 on the SW A Unit ,  if n e c e s ­

sary, for  8. 670 MHz ±50 Hz.  

( 5) Receiver IF Transformers 

Remove a l l  con nect ions  to the ANT j a ck, and 

set the transc e i v e r  to USB. 

Pr eset YR 1 0 0 6  (I F gai n )  fu l l y  c l ockw i s e  and  

adj ust YR 1008 for  m i n imum S - meter def lect ion  

( o n B FO l e akage ) .  VR 1 0 0 6  wi l l  be  r e a l igned i n  

step ( 7 ) .  

Tune t h e  t ransce iver  and RF s ign a l  gen e r ator 

to 1 4 . 2 M H z ,  and c o n n ect the ge n e r ator  to  the 

ANT j a ck. Adjust the i n j e ct ion level  to  m a i n­

t a i n  mi d - s c a l e  S - m e t e r  d e f l e c t i o n  w h i l e  

adj usting T 2 0 0 3  - T 2 0 0 5  o n  the R F  Unit ,  and 

T l 00 3  - T 1 0 1 0  and T l 0 1 2  on the I F  Unit  fo r 

maximum S- meter  defl e ct i on. R e p e at the s e  ad ­

justments seve r a l  t imes .  

( 6) I F  Filter Compensation 

Remove a l l  connect ions  from the ANT j ack. To  

comp e n s ate fo r s l ight n o n - symmetry i n  the SSB 

IF  fi l t e r s, l i sten to the receiver  whi l e  swi t ­

c h i ng b etween LSB and USB modes ,  and  adj ust 

L 1 0 1 3  ( 8. 67 MHz osc ) for the same noise pitch. 
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( 7) IF Gain 

With the t r a n s c e i v e r  and  R F  sign a l  ge n e r ator 

tuned to 1 4. 2  M H z ,  c o nnect the gen e r ato r to 

the ANT j a ck and set fo r 6 dBu i n j ect ion .  In 

the USB mode, adjust VR 1 006 for S - 1 i ndication 

on the meter.  

(8) S-Meter Calibration 

Wh i l e  tu ned  to 14. 2 M H z ,  set the RF sign a l  

ge n e r ator to i n j ect l O O dBu at t h e  ANT j ack. I n  

USB mode, adjust VR 1 004 for S-meter deflection 

to the +6 0 m a rk at the r ight edge. 

( 9) FM Receive Sensitivity 

Connect the SINAD meter in paral le l  with an 8-

ohm res i s tor  to the E XT SP j a ck. W h i l e  tuned 

to 1 4 . 2  M H z ,  set the R F  s ign a l  gen e r ator to 

inject a 40 dBu carrier with 70% FM modulation 

of a 1 kH z tone  at the ANT j ack. A dj u st L l 00 7 

( may be marked T23  on the schematic, but cor­

rect on the s i lkscreen ) fo r optimum SINAD 

(minimum deflection ) whi le receiving, FM mode. 

( 10) FM Receive Audio Volume Preset 

Connect the A F  m i l l i v o ltmeter i n  p a r a l l e l  with 

an 8 - ohm resistor to the E XT SP jack. Tune the 

tr ansce iver  and  RF s ign a l  gen e r ator to 2 9 . 2 

M H z ,  and i n j ect  an unmodul ated c ar r i e r  at 40 

dBu to the ANT j a ck. I n  USB mode , adj ust the 

AF ga i n  contro l  fo r O .  lY on the v o l tmeter.  

Now select the FM mode and modulate the car­

rier w i th ± 3 . 5 kH z devi ati on of a 1 kHz  tone.  

Adjust YR 1 002 for 0 . . 2V ± l OmV on the voltmeter. 

( 11) Discriminator Center Meter Calibration 

With no s ign a l  app l i ed to the ANT j a ck, set 

the METE R switch to the DISC position and ad­

j ust VR 1 0 0 3  fo r center defl ect ion in FM mode. 

( 12) FM Squelch Threshold Calibration 

With no s ign a l  app l i ed to the ANT j a ck, s e l e ct 
the AM mode and  set the SQL contro l  on the 
f r o n t  p a n e l  so t h a t  t h e  s q u e l c h  is j u s t 
c l osed.  Now s e l ect the F M  mode and ,  without 
moving the SQL contro l ,  adj ust VR 1 0 0 1  so th at 
the sque l c h  i s  aga i n  just  c l o sed.  

( 13) Noise Blanker IF 

Connect the DC vo ltmeter ( 1 0  to 1 5V r ange ) to 

gate 2 of Q l O O l  ( with R l O O l  ) .  Tune  the trans­

ce iver  and R F  s ign a l  gen e r ator to 1 4 . 2  M H z ,  

a n d  i n j ect a n  unmodul ated c a r r ier at  2 0  dBu to 

the ANT j a ck. Se l e ct the USB mode ,  and press  

the NB swi tch on.  Adjust  T 1 0 0 1  and T 1 0 02 for  

m i n i mum ind i c at ion  on the voltmeter .  



( 14) IF Notch Resonance 

With th e R F  s ign a l  ge n e r ator  tu n e d  to 1 4. 2 

M H z, i n j ect an unmodu l ated c a r r i e r  at 40  dBu 

to the ANT jack. Select the USB mode and tune 

the tr a n s c e i ve r  for an approximate l y  1 . 6  k H z  

heterodyne on the carrier. Set the NOTCH con­

trol to the 1 2  o'c lock pos i t i on,  and the NOT C H  

button ON. Adjust T l O l  l and VR 1 007  alternately 

for min imum S - meter defl ect i on .  

CJ 0 0 -
a:: > 

-
0 -

a:: > 

( 15) Tone Squelch Threshold (requires FTS- 8 )  

Set the S QL contro l  fu l l y  counte r c l ockw i s e  

i nto the T S Q L  c l i c k - stop. I n  the FM mode, 

with no  s ign a l  a p p l i e d  to the  ante n n a, adj u st 

YR 10 1 9  so that the BUSY L E D  just t u r n s  off. 

"' <D ,_ 
N 0 <t - 0 0 0 0 0 - - - -0 - a:: a:: a:: 

I- > I- > > 

1111111-• 

T, 0 1 1 

VR 1 0 1 4  

VR , ooe 
Q, 024  

Q,  0 2 0  T , 0 1  o 

T , 0 1 5 

VR , 0 0 9 
T , oog 

T , 0 2 2  
T , 0 1 6  

Q, 0 5 3  
VR , 0 0 4  

T 1 02 1 
L, 0 0 1  

VR 1 0 0 3  Q, 0 5 2 

VR , 0 0 2  L, 0 1 3 

T 1 0 1 3  
JP, 0 2 0  T , 0 0 1 

T 1 0 0 2  

Q,  0 0 1  
T , oos 

T 1 0 0 3  

J 1 0 0 3  

T 1 0 1 1  VR , 0 1 2 

<t CJ ()) "' "' ()) 0 - 0 
0 0 0 0 0 0 N 
0 ·o 0 0 0 0 0 
- - - - - - -

I- I- I- I- I- a:: a:: I- I-> > 

IF  UNIT A l ignment Points 
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RF U NIT : Transmitter 

A 50- ohm dummy load and in - l ine wattmeter must 

be c o n n e cted to the ANT jack for a l l  of the 

fo l l o w i ng procedures .  A l l  measureme nts and 

adjustments are to be made with the MOX button 

pr e s s e d, whi l e  a l l  test e q u i pment  c o n n e cti ons  

and tu n i ng or  mode s e l ect ion  are  to b e  done 

whi l e  r e ceivi ng, un less  oth e r w i s e  i n d i c ated.  

( 1 ) ALC Meter Ze ro  Threshold 

Set the METER selector to ALC and tune to 1 4. 2  

MHz USB mode. With no microphone input, press 

the M O X  button and set VR 2 0 07 to the point  

j ust the  start  of ALC i n d i cat ion .  

( 2) Transmitter IF Transformers 

Preset the D R IVE contro l to the c e nter  of i ts  

r ange. With the METER s e l e ctor  to ALC and 

tuned to  1 4 . 2 MHz,  CW mode, press  the M O X  

button  and  adj ust T l 0 2 0, T 1 0 1 9, T l 01 8  a n d  

T I  0 17 o n  t h e  I F  Unit, and  T20 0 6  and  T 2 0 07 on 

the R F  Unit  ( i n  th at orde r )  fo r m a x i mum A L C  

meter def lecti on. 

Note: i f  no A L C  defl e cti on i s  fou n d  at fi r st, 

perfo rm the adjustments f irst  w ith the METER 

s e l ector  set  to PO,  and then r e p e at for ALC.  

If  the ALC i n d i c at ion i s  too h igh, reduce the 

sett ing  of  the DRIVE contro l .  

( 3) ALC Level ( Maximum Power Output ) 

With th e transceiver  tu ned  to 14. 2 M H z ,  C W  

mode, s et t h e  D R IVE contro l  fu l l y  c l ockwise. 

Pr ess  the MOX button a n d  adj ust VR 2 0 0 3  for 

I O O W  o utput on the wattmeter ( i n the I OW S X  

vers i on,  adjust VR 2 0 01 fo r I O W 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 I k H z  fr om the AF s ign a l  ge n e r ator to th e 

center  p i n  of the MIC j a ck. Press  the M O X  

button a n d  s e t  the MIC ga i n  to the p o i nt where  

A L C  def l ection just begi ns .  Now i n c r e a s e  the  

AF leve l  to  9mV and adjust VR 2 0 0 8  fo r fu l l­

sc a l e  ALC defl ecti on.  

( 5)  PO Meter Calibration 

W ith t h e  transceiver  tun e d  to 1 4 . 2  M H z ,  C W  

mode, set the DRIVE control for l OOW output on 

the externa l  w attmeter. Press  the M O X  button 

and a d j ust  the PO ADJ potentiometer (VR 2 01 0 ) 

on the r e a r  pane l  so that  the a n a l og meter on 

t h e  f r o n t  p a n e l  d e f l e c t s  t o  '8'  on the PO 

sc a l e .  

( 6) Automatic Final Protection ( SWR turndown ) 

Connect a 1 6. 7-ohm dummy load ( 3 50-ohm loads 

in p a r a l l e l ) thr ough a w attmete r to the ANT 

jack.  Set the D R IVE contr o l  fu l l y  c l ockwi se, 

press the MOX button and adjust VR2005 for 90 

±SW on the wattmeter. 

( 7) Digital SWR/PWR Meter Calibration 

Wh i l e  tu ned  to 1 4. 2  M H z, C W  m o de, set the 

D R IVE contr o l  fo r I OOW output on the exte rna l  

wattmeter. Press the RF PWR button and the MOX 

button and adjust VR2002 for 1 OOW on the digi­

t a l  d i s p l a y .  

( 8) Transverter ALC Level 

Set the METER s e l ector to A L C .  Conn ect a 3-

o hm, 60W res i stor  from pin 3 of  J 2 0 2 3  to 

ground. Press the MOX button and adjust VR2009 

fo r fu l l  s c a l e  A L C  meter def lect ion .  Remove 

the 3 - ohm r e s i stor .  

(9) VCC (RF PA Collector Voltage) Meter 

Set the METER selector to VCC. Press the MOX 

button a n d  adjust VR 2 01 1 so the meter  defle cts 

to the m i d d l e  of the ( white ) VC C z o ne.  

(IO) SSB Carrier Balance 

With the transceiver  tuned to 1 4 . 2 M H z, CW 

mo de, set the MIC gain  contro l  fu l l y  counter­

c l o c k w i se. Press the MOX b utto n and adjust 

VR2 0 1 2  for minimum power output. 

( 11 ) AM Carrier Level 

With the t ransce iver  tu ned to 1 4. 2  MHz,  CW 

mode, press  the MOX button and set  the D RIVE 

contr o l  fo r 80W output. Return to receive, 

switch to AM mode, press MOX again and adjust 

VR 1 0 1 2 on the IF Unit for 40W output. 

( 12) Speech Processor Balance 

Connect the RF voltmeter to pin 6 of QI 053 and 

a djust V R  I 014 fo r min imum v o l tage i n  an SSB 

mode with the PROC switch ON. 

( 13) Speech Processor IF 

Set  the PR O C  contr o l  to the 9 o'c lock  posi ­

t i o n, press  the PR OC button ON a n d  i nject 2mV 

at I kHz fr om the AF s ign a l  ge n e r ator to the 

center  pin of the MIC jack. C o n nect the RF 

m i l l ivo ltmeter to p in  5 of  Q1052 a nd in  an SSB 

mode,  press  the MOX button and  adjust T l 0 2 2  

and then T 1021 for maximum meter deflection. 

- 1 1  -



( 14) FM Modulator Deviation 

Set up the tes'r equipment as shown below. Pre­

set VR 1 0 1 6  fu l l y  c l ockwise, a n d  inj e ct 1 0  mV 

of 1 kHz audio to the MIC jack. Press the MOX 

button  and adj ust VR1015 fo r ±4.5 k H z  devia ­

tio n .  Now decrease  the AF injection l ev e l  to 

1 .5mV and adj ust  VR1016 fo r ± 3 . 5  k H z  devia ­

tio n.  R e p e at these adju stme nts at th eir r e ­

spective AF l e v e l s  until deviation a t  both 

injection l e v e l s  is within 100 Hz of the spe ­

cified v a l ues .  

Dummy load 
watt meter 

FM 
deviation 
meter 

RF Sampling Coupler 

ANT 

M I C  

AF signal 
generator 

FT-767 

0 
-,i· Oscilloscope 

( 15) IF Monitor ( AM )  

With t h e  t r a n s c eive r  tu ned to 1 4 .  2 M H z ,  A M  

mode,  set t h e  D R IVE control  to t h e  1 2  o'c l ock  

position.  C o n n e ct the D C  voltmeter  to  the 

cath o d e  of  D 1 0 6 0, press  the MOX button, and 

adjust T 1 0 1 6  for maximum voltage. 

(16) IF Monitor Output Level 

With the t r a n s c eive r  tu ned to 14.  2 M H z ,  AM 

mode, set  the MIC gain control  fu l l y  c l o ck ­

wise, MON! button ON, and MON! control  to the 

12  o'c l ock po sitio n. Connect the D C  vo ltmeter  

to  the cathode of  D 1 060, press the MOX button, 

and adjust T 1016 for maximum voltage. 

RF UNIT A l ignment Points 
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PA U NIT : Idling Current 

Remove the jum p e r  i ndi c ated  in the d i agr am 

below, and connect the DC mil l iammeter (500mA 

r ange ) in its p l a c e. Set the transcei ver  to an  

SSB mode and with n o  m i c rophone i nput, pr e s s  

the M O X  button and adjust VR900 1 for 250 mA. 
Replace the jumper after adjustment. 

PA UNI T A l ignment Points 

- 1 3  -
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ANTENNA T U NER U NIT 

( 1) Variable Capacitor Servos 

Pr eset VR50 0 3  and VR500 4  to the center of 

th eir r a nges. Loosen the  sh aft-c oup l e r  set­

s c rews of VC50 01 and  VC50 0 2  so they c an b e  

ad justed  b y  h and.  

W hil e r e ceiving, press  the TUNER and START 

butto ns. After the motor stop s, manu a l l y  set 

VC500 1 fo r minimum c a p a c i t a n c e  ( minim a l l y  

meshed ) a n d  VC50 0 2  for m aximum c a p a c itance 

( fu l l y  meshed ) ,  the n  tighten the setscrews.  

Press  the START button aga i n  whil e rece iving, 

and ensure that VC500 1 and VC5002 both rotate 

t h rougho ut at l e ast 1 8 0 °. When motion stops, 

note wh ethe r both c a p a cito r s  are  fu l l y  meshed.  

I f  not, ad just VR50 0 3  ( for  VC50 0 2 ) or  VR50 0 4  

( fo r  VC50 01 )  and r e p e at this s t e p  until  both 

c a p a citors  mesh fu l ly 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 l o ads in p a r a l l e l )  to the ANT j ack, a nd 

c o n n e ct the D C  vo ltmeter to TP50 01. Press  the 

MOX button and rotate the DRIVE control grad­

u a l l y  c l ockwis e, noting the satu ration l e v e l  

beyond  which the vo l tage at TP50 01 no l o nger 

i n c r e ases  ( se e  di agram b e l ow ) .  Adj ust VR50 01, 

if n e c e s s a ry, for a 0. 5V s atur atio n l e v e l .  

v 

0.5 v - - - - - --;.---------

( 3) Tuner Auto-Start SWR Threshold 

With the transceiver set to 14. 2 MHz, CW mode, 

a n d  1 6 . 7- ohm dummy l o a d  as in the pr evious 

step, set the D R IVE contro l  fu l ly c l o c k wise, 

and connect the D C  vo l tmeter to  pin 7 of 

Q50 0 4 .  Preset VR50 0 2  fu l l y  count e r c l o ck wise, 

an d then press  the MOX button  a n d  rotate it 

s l o w l y  u ntil the voltmeter drops  to  z e ro. Note 

the po sition of VR50 02 , and set  it s l ight ly 

counte r c l o ck wise from this point. 

Now replace the 16. 7-ohm dummy load with one 

50 -ohm load, press the MOX button and confirm 

that the tu n e r  autom atic a l l y  sta rts and  stops. 

VC s oo2 
(LOAD) 

VC s oo 1  
(TUNE) 

ANTENNA TUNER UNIT A l ignment Points 
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PS UNIT PARTS L AYOUT 

(V iewed from Component s ide)  

(V iewed from Solder s ide)  
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S O U R C E  D R A I N  

I 
GATE-

2SK 1 9 2 A-GR (06007) 

BAS E 
EMITTE R  

2SA684R (06005) 

2SA733AP 

(06002,6004,6009 ) 

2SA950Y (06008) 

2SA 1 0 1 2Y (06003) 

2SA 1 0 51 Y (060 1 0) 

2SC4 5 8 B  (0600 1 ,6006) 

CO LLECTO R  � EMITTER 

BASE lY 
2SD7 1 7Y (060 1 1 -6 01 4)  



PS U N IT VOLTAGE CHART (DC VOLTS) 

E (S) c (D) B (G,) 

R T R T R T 
0600 1 - 1 8 .4 -- 1 3 .3 -- - 1 8.3 --

06002 23.5 -- - 4.8 -- 23.5 --

06003 0 -- - 1 7 .0 -- - 0.5 --

06004 1 3.4 -- 0 -- 1 3.3 --

06005 1 7 . 1  -- - 0.5 -- 1 6 .6 --

06006 6 .5 -- 0 -- - 6.3 --

06007 - 6.6 -- - 0.6 -- - 6.6'' --

06008 0 -- - 5.7 -- - 0.6 --

06009 0 -- - 0.6 -- 0 --

060 1 0 7.2 -- - 0.6 -- 6.6 --

0 1  - 1 7.7 -- 0 -- - 1 7.0 --

02 - 1 7 .7 -- 0 -- - 1 7.0, --

03 - 1 7.7 -- 0 -- - 1 7.0, --

04 - 6.3 -- 0 -- - 5.7 --
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"""-ESS OTI-£RWISE N:>TED 

,, 
S25VBIO 

"' 

510\1810 

L r----------------------
1 � t 
I • -

I I I I I 

+ ii 

+ 8 

-------1 
I I 

\I PS l-NIT F2787000AINo.60xx I \ ----------------------------------
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LOCA L U N IT PARTS LAYOUT 

PI N 64-

(V iewed from Component s ide) 

- 23 -

L-PI N I  

HD63A05YOA8 2 P (0300 1 ) 

PIN 9 

M C 1 45 1 45P (03036,3037) 

PIN 7 

SN74LS2 6 N (03009 ) 

SN765 1 4 N (030 1 4,301 5,3022)  

GROUND \ / INPUT 

0"�"'� 
GROUND 

µ PC7805 H (03069) 

2SA733AP (03039-3043,3048-3053) 
3056-3058,306 1 -3064 

3079,3080 
2SC945A O (030 1 1 ,  30 1 3,3024, 3027J 3034,  3038,3055,  3059 

3065-3068,307 1 -3075 

3077,  3078,308 1 -3083 

�PINS 
PIN�' 

PIN 1 NOTCH 

SN 1 6 9 1 3P (03033,3060) 

TL7705CPB (03003) 

PIN 1 
S N 7 4 1 59 N  (030 1 0) 

SOURCE DRAIN 

"" l ( 
2SK 1 92AGR (030 1 8 �028)  

EMITTER �ASE d COLLECTOR 

2SC5 35B (030 1 2 ,  30 1 5, 3 0 1 7J 3 0 1 9-302 1 , 3023 

3025,  3030-3032 

3035 ,  3044 -304 7 

'--:PIN 1 
µ PD65006CW-034 (03002)  

PIN 8 

M C 1 404 9 U BCP (03076)  

M C 1 4050BCP (03006) 

M C 1 4504BCP (03005,3 007,3008) 

SN74LS 1 45N (03004) 

PINS�l�n; 
�"" 

HD 1 055 1 P (03026,3054) 

� SOURCE 
GATE_.,.. '\ -GATE NO. 2 DRAIN NO. 1 
3SK73GR (03029)  

COLLECTOR 
EMITTER 

BASE � 

2SD667C (03070) 



LOCAL UNIT PARTS LAYOUT 
LOCAL U N I T  VOLTAG E CHART (DC VOLTS) 

E (S) c (D) B (G,) (G,) I 
REMARKS 

R T R T R T R T I 
03011 1.4 1.4 7.4 7.4 2.1 2.1 

03012 1.8 1.8 7.8 7.8 2.3 2.3 

03013 5.2 5.2 6.9 6.9 5.9 5.9 

03015 3.2 3.2 7.3 7.3 4.0 4.0 

03017 2.2 2.2 7.8 7.8 3.0 3.0 

03018 1.0 1.0 7.8 7.8 0 0 

03019 4.3 4.3 8.0 8.0 5.2 5.2 

03020 3.6 3.6 8.0 8.0 4.3 4.3 

03021 1.4 1.4 7.7 7.7 2.2 2.2 

03023 1.5 1.5 7.7 7.7 2.2 2.2 

03024 3.4 3.4 7.3 7.3 4.0 4.0 

03025 0.4 0.4 8.5 8.5 0.7 0.7 

03027 3.6 3.6 7.3 7.3 4.2 4.2 

03028 7.6 7.6 0.8 0.8 0 0 

03029 0.6 0.6 4.6 4.6 0.7 0.7 0.7 0.7 

03030 1.3 1.3 5.1 5.1 2.0 2.0 

03031 2.2 2.2 7.6 7.6 3.0 3.0 

03032 0.3 0.3 8.0 ' 8.0 0.7 0.7 

03034 4.2 4.2 7.3 7.3 3.6 3.6 

03035 1.7 1.7 5.1 5.1 2.4 2.4 

03038 0 0 0.7 0.7 0.5 0.5 

03039 12.0 12.0 11.7 11.7 11.3 11.3 28MHz 

03040 12.0 12.0 11.7 11.7 11.3 11.3 21MHz 

03041 12.0 12.0 11.7 11.7 11.3 11.3 14MHz 

03042 12.0 12.0 11.7 11.7 11.3 11.3 7MHz 

03043 12.0 12.0 11.7 11.7 11.3 11.3 lMHz 

03044 4.0 4.0 10.8 10.8 4.4 4.4 28MHz 

03045 3.3 3.3 10.8 10.8 3.8 3.8 21MHz 

03046 4.2 4.2 10.8 10.8 4.5 4.5 14MHz 

03047 4.1 4.1 10.8 10.8 4.4 4.4 ?MHz 

03048 12.0 12.0 12.0 12.0 11.4 11.4 MODE FSK 

03049 12.0 12.0 12.0 12.0 11.4 11.4 MODE FM 

03050 12.0 12.0 12.0 12.0 11.4 11.4 MODE AM 

03051 12.0 12.0 12.0 12.0 11.4 11.4 MODE CW 

03052 12.0 12.0 12.0 12.0 11.4 11.4 MODE USB 

03053 12.0 12.0 12.0 12.0 11.4 11.4 MODE LSB 

03055 0.4 0.4 2.7 2.7 1.0 1.0 TRV 

03056 13.0 0.4 12.1 12.1 11.3 11.3 

03057 0 13.0 0 12.0 0 12.6 

03058 13.1 0.2 13.0 0 12.7 0 MODE CW 

03059 1.3 1.3 6.8 6.8 1.9 1.9 

03061 0 13.0 0 13.0 0 12.3 TX SHIFT ON 

03062 0 13.0 0 13.0 0 12.3 

03063 13.0 0 13.0 0 12.4 1.5 

03064 12.1 12.1 12.1 12.1 11.5 11.5 MODE FM 

03065 5.7 0 10.5 0 6.3 0 MODE CW 

03066 2.0 2.0 11.6 11.6 2.6 2.6 

03067 0 0 0 2.6 0.7 0 MODE CW 

03058 2.Y 0 10.5 0 3.1 0 MODE cw 
03069 IN 13.0 13.0 GND 0 0 OUT 5.0 5.0 

03070 12.1 12.1 13.1 13.1 12.1 12.1 

03071 0 0 0 0 0 0.7 

03072 0 0 0 0 0.6 0.6 MIC OWN ON 

03073 0 0 0 0 0.6 0.6 MIC UP ON 

03074 0 0 0 0 0.6 0.6 MIC FASTON 

03075 0 0 5.0 5.0 0 0 

03077 0 0 0 0 0.6 0.6 MIC FASTON 

03078 0 0 0 7.6 0 0 

03079 5.0 5.0 5.0 5.0 0 0 

03080 5.0 5.0 5.0 5.0 4.3 4.3 TRV 

03081 0 0 4.5 0 0 0.5 TONE ENC ON 

03082 0 0 0 4.5 0.5 0 TONE SOL ON 

03083 0 0 ·o 0 0 0 

LOCAL U N IT IC VOLTAGE CHART (DC VOLTS) 

PIN No. 3 8 9 10 11 12 13 14 15 16 17 18 REMARKS 

03003 5.0 5.0 

03004 5.0 

03005 5.0 8.0 

03006 5.0 

03007 5.0 8.0 

03008 5.0 8.0 

03009 5.0 

03014 8.0 

03016 8.0 

03022 8.0 

03026 5.0 

(V iewed from Solder s ide) 03033 8.0 

03036 8.0 

03037 8.0 

03054 5.0 

03060 8.0 

03076 5.0 
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I F  UNIT PARTS LAYOUT 

(V iewed from Com ponent s ide) 

27 -

P I N  1 0  

P I N  9 

PINS�J a �/ 
�"" 

MC3359P (0 1 007) LA6458S (0 1 0 1 7 , 1 036 , 1 070) M 837 1 3 M-G (0 1 037 )  

P I N  8 
P I N  7 

MC1 4066 BCP ( 0 1 038, 1 055)  MC1 404 9 U BCP (01 060) 

TMS 1 7 5 1 C (0 1 059)  

��1\) �IN 1 
µPC 1 037 H ( 0 1 05 1 , 1 052 , 1 054)  

TA7302P ( 0 1 053)  

3SK74L (0 1 00 1 , 1 002, 1 009) 
1 0 1 2 , 1 0 1 6, 1 025 

1 050 

SOURCE GATE 

DRA IN --
2SK 1 04J 

( 0 1 005, 1 006, 1 0 1 8) l 1 048 , 1 049, 1 076 

1 077  

2SA7 33AP ( 0 1 0 1 0, 1 06 1 , 1 063)  

2SC458 LGC ( 1 033- 1 035 , 1 074)  

2SC 1 9 2 3\0 (0 1 02 1 ) 

2SC945AO l0 1 003, 1 004, 1 0 1  3 - 1  0 1 51 
1 0 1 9, 1 020, 1 022- 1 024 

1 02 6 - 1 030, 1 056- 1 058 

1 064- 1 069 , 1 07 1 - 1 073 

S O U R C E  

GATE -

2SK 1 9 2AGR ( 0 1 0 1 1 , 1 03 1 ) 

2SK2 4 1  GR (0 1 008)  

C O LLECTOR EMITTER 

I 
BAS E --

B N 1 A4P (0 1 039- 1 047)  

BA 1 A4M ( 0 1 062,  1 075)  



I F  U N IT VOLTAGE C H A RT (DC VOLTS) 

I F  U N IT PARTS LAYOUT E (S) c (D) 8 (G . )  (G,) 
REMARKS 

R T R T R T R T 

0 1 001 0.4 0.4 7.5 7.5 0 0 4.0 4.0 NB ON 

0 1 002 0.4 0.4 7.5 7.5 0 0 4.0 4.0 NB ON 

0 1 003 7.2 7.2 4.0 4.0 7.2 7.2 NB ON 

01004 6.8 6.8 2.2 2.2 7.2 7.2 NB ON 

01005 1.5 0 1 3.0 1 3.2 0.4 3.8 

0 1 006 1 .5 0 1 3.0 13.2 0.4 3.8 

0 1 008 1 .0 1.0 7.8 7.8 0 0 MODE FM 

01009 2.2 0 7.7 8.0 2.0 3.0 2.2 2.2 

01010 4.8 4.8 0 0 4.2 4.2 

01011 5.2 5.2 8.0 8.0 3.0 3.0 

01012 1 .7 1.7 6.7 6.7 1 .8 1.8 3.0 3.0 

0 1 0 1 3  2.5 1.8 7.4 7.4 3.0 2.4 

010 1 4 2.5 1 .8 7.4 7.8 3.0 0 

01015 3.0 0 7.7 - 0.4 3.7 0.2 

01016 1.9 1.9 7. 1 7.1 1 .8 1.8 3.0 3.0 

01018 3.4 3.4 3.4 3.4 0 0 

0 1 0 1 9 0 0 3.0 3.0 0 0 

0 1 020 5.6 5.6 7.5 7.5 4.9 4.9 

01021 1.5 1.5 7.7 7.7 2.3 2.3 

01022 1.9 1.9 7.8 7.8 2.4 2.4 

01023 0.8 0.8 7.8 7.8 1 .3 1.3 

0 1 024 3.8 3.8 7.4 7.4 4.5 4.5 

0 1 025 1 .0 1 .0 7.6 7.6 0.7 0.7 1 .4 1.4 

0 1 026 4.0 4.0 7.4 7.4 4.7 4.7 

01027 0 0 0 7.1 0 0 

01028 0 0.5 0 7.0 0 1.2 

01029 0 0.7 0 7.8 0 1.3 

01030 0.6 0.6 5.2 5.2 1.2 1 .2 MODE AM 

0 1 03 1 2.6 2.6 3.5 3.5 0 0 

0 1 033 3.8 3.8 6.1 6.1 4.5 4.5 

0 1 034 1.2 1.2 4.3 4.3 1.9 1.9 

01035 4.3 4.3 7.3 7.3 4.9 4.9 

01039 0 8.0 0.5 7.9 0 1 .0 MODE CW 

01040 8.0 0.4 8.0 0.6 1 .0 0.4 MODE CW 

0 1 041 0 8.0 0.6 8.0 0 0.9 MODE AM 

0 1 042 8.0 0.4 7.9 0.4 0.9 0.4 MODE AM 

01043 8.0 8.0 8.0 8.0 1.6 1 .6 MODE SSB 

01044 8.0 8.0 8.0 8.0 1 .0 1.0 MODE CW 

01045 8.0 8.0 8.0 8.0 1 .0 1.0 MODE AM 

0 1 046 8.0 8.0 8.0 8.0 0.9 0.9 MODE FM 

01047 8.0 8.0 8.0 8.0 0.9 0.9 MODE FSK 

01048 1 3.3 1 3.0 0 1.3 4.6 0 

01049 1 3.3 1 3.0 0 1.3 4.6 0 

0 1 050 0.9 0.9 9.4 9.4 2.0 2.0 4.0 4.0 

0 1 056 0.3 - 0.3 3.8 3.8 0.9 0.9 CW SEMI KEY OWN 
01057 0 0 0 0 0.6 0.6 CW SEMI KEY OWN 
01058 0 0 0 0 0.6 0.6 MODE CW 

01061 1 .1 1 . 1 1.8 1.8 1 .8 1 .8 CW SEMI KEY OWN 
0 1 062 0 0 0 0 1 .8 1 .8 CW SEMI KEY OWN 
01063 0 8.0 0 7.8 0 7.2 PROC ON 

01064 0. 1 0.1 1 .4 1.4 0.8 0.8 MODE FM 

01065 0.2 0.2 2.7 2.7 0.9 0.9 MODE FM 

01066 0 2.4 0 6.8 0 3. 1 

0 1 067 0.7 0.7 3.7 3.7 1 .4 1 .4 

01068 0.1 0.1 1 .4 1 .4 0.7 0.7 

01069 0 0 7.4 0.1 0 0 vox ON 

01071 0.6 0.6 3.5 3.5 1 .2 1 .2 

0 1 072 0.8 0.8 4.9 4.9 1.5 1 .5 

0 1 073 0. 1 0. 1 1 .5 1 .5 0.7 0.7 

01074 0 0.8 0 3.5 0 1 .4 MONI ON 

01075 0 0 0 1.3 2.1 0 TONE SOL ON (FTS-81 
01076 1 .4 3.7 8.0 8.0 2.2 4.0 

0 1 077 1 .7 1.7 7.9 7.9 0 0 MODE FM 

I F  UN IT  IC VOLTAGE CHART (DC VOLTS) 

PIN No. 1 2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 16 1 7  18 REMARKS 

RX 7.4 0 7.5 1.0 1 .1 1.1 7.3 4.5 3.7 4.7 - 2.5 2.6 0.7 0 0 0 2.1 
FM 0 1 007 MODE TX 7.3 0 7.4 1 .0 1 .1 1 . 1 7.3 4.1 3.4 6.6 - 2.4 2.6 0.7 0 0 0 2.1 

010 1 7 8.0 6.9 3.5 3.0 -6.0 3.4 3.7 -6.0 8.0 

RX 8.0 6.6 0 1 .2 -7.3 0 0 0 8.0 
01036 TX 8.0 -6.0 0 -3.5 -7.3 0 0 0 8.0 

0 1 037 6.8 1 3.2 1 2.5 0 0 0 0.6 0.6 

RX 0 0 0 0 5.6 6.6 -0.7 0 0 0 0 0 -0.2 . 8.0 
0 1 038 

0 0 0 0 -0.7 0 0 0 0 -0.2 8.0 TX 0 6.6 0 

01051 6.3 5.6 4.9 0 2.8 2.8 2.8 

RX 0 0 0 0 0 0 0 
PROC ON 0 1 052 TX 6.3 5.6 5.1 0 2.8 2.8 2.8 

RX 0 0 0 0 0 0 0 
01053 TX 2.6 2.6 3.7 0 5.6 6.5 6.5 

( V iewed from Solder s ide) R X  0 0 0 0 0 0 0 
PROC ON 0 1 054 TX 6.2 5.4 4.7 0 2.8 2.8 2.8 

RX 2.0 2.0 2.0 2.0 6.4 0 0 0.5 0.4 0 6.4 0 0 8.0 
0 1 055 TX 2.0 2.0 2.0 2.0 6.4 0 0 0.5 0.4 5.8 5.8 8.0 5.8 8.0 

01059 - - - - - - - 0 - - - - - - - 5.0 

01060 5.0 - - - - - - 0 - - - - - - - -

0 1 070 8.0 -5.9 6.8 2.7 -7.2 -5.9 1.0 -5.9 8.0 

r- 2 8  -



tP 12 l 
r:sr= 1o>1------1----1-=::iF'--+.---.-1._.., 

! P I O I  
36 . ..,,, < t>>----t-t+--t--t-+++-.. t-+-+-H 2rid LOCAL 

,,..,,.,. 

' 3  

T 8 

T/C 

R/C � � o �e 

Q49 2SK 1 0 4J 

I F  U N IT C IRCU IT  D IAGRA M 

GS9 2SC945AQ 

- 29 -

Q70 
LA6458S 

RESI STOR VALLES ARE IN p , \ /.t:.w : CAPACITOO VALLES ARE I N  l'F : 
MO 11'0..CTOO VALl...ES ARE IN H :  Lt-LESS 011-ERW J SE f\OTED. 
t M l  CAPACI TORS ARE PQYESTER FlLM. S Ow v .  

Dl�S ARE TYPE 1 5553 l.N...ESS OTI-ERWISE f\OTED. 

2SC945AQ 
GOO t"C1 4049.Ba> 

r:±:-?::--::lt-:;±o-::±ci J 35 

J22 I P7202 1 

iP7006i ____ _ �----� 



RF UNIT PARTS LAYOUT 

(V iewed from Component s ide) (V iewed from Solder s ide) 

- 30 -

P I N  8 

M C 1 45 1 8 BCP (02002) 

_. PIN 8 

M 52 1 8 (020 1 7 )  

G A T E  

D R A I N S O U R C E  

2SK 1 25 (02004-2008,2 0 1 1 )  

2SK 1 04J (02020,2025)  

3SK74L (02009) 

2SA733AP 

(0202 1 ,2024,2027)  

2SC945A O (0200 1 ,2003,20 1 8) 2030,2040 

P I N  7 

�Av �-" 
LA6458S (0201 6 )  

MC1 4066BCP (02026)  

SOURCE DRAIN 
I GATE -

2SK 1 92A-GR (02 0 1  9)  

EMITTER �ASE d COLLECTOR 

2N4427 (Q20 1 �201 2) 

COLLECTOR / EMITTER 

BASE --

BA 1 A4M (0201 4,2 0 1 5)  

BN 1 A4P (020 1 3 ,2028,2029) 203 1 - 2 039 



R F  UN IT VOLTAGE CHART 

E (S ) c (D) B (G , )  (G2)  

R T R T R T R 

0200 1 0 0 5.9 8.0 0.25 0 

02003 0 0 0 0 0.74 0.7 

02004 4.0 6.5 1 2.3 1 3.3 2 .5 2.5 

02005 1 .4 0 4.0 6.5 0.5 - 4.5 

02006 3.8 0.2 1 2.3 1 3.3 0.5 - 4.5 

02007 3.8 0.2 1 2.3 1 3 .3 0.5 - 4.5 

02008 1 .5 0 1 1 .0 1 3.3 0.5 - 4.5 

02009 1 .0 1 .0 6 .6 6.6 1 .0 1 .0 3.0 

020 1 0 2.7 2.7 1 3.3 1 3.3 3.4 3.4 

020 1 1 0 1 .7 0 1 0. 1  - 4.7 0 

020 1 2 4.2 4.2 1 2.7 1 2 .7 4.9 4.9 

020 1 3 1 2 .0 1 2.0 1 1 .8 1 1 .8 0.5 0.5 

020 1 4 0 0 0 0 1 3 .2 1 3.2 

020 1 5 0 0 0. 1 0. 1 1 2 .0 1 2.0 

020 1 8 0 0 3.0 3.0 0 0 

020 1 9 0.5 0.5 0.5 0.5 0.6 0.6 

02020 5.2 5.2 8.0 8.0 3.0 3.0 

0202 1 4.8 4.8 0 0 4.2 4.2 

02024 1 3 .3 1 3.3 1 3.2 1 3 .2 1 2 .5 1 2.5 

02025 0 1 .4 8.0 7.9 - 4 .8 0 

02027 1 3.3 1 3 .3 0 0 1 3 .0 1 3 .0 

02028 0 1 3 .0 0 1 2 .0 0 3.8 

02029 1 3 .0 0.4 1 2.8 0.5 3.8 0.4 

02030 3.0 3.0 3.0 3.0 3.8 3.8 

0203 1 1 3 .3 1 3 .3 1 2 .7 1 2 .7 0 0 

02032 1 3 .3 1 3 .3 1 2 .7 1 2 .7 0 0 

02033 1 3 .3 1 3 .3 1 2 .7 1 2.7 0 0 

02034 1 3 .3 1 3 .3 1 2 .7 1 2 .7 0 0 

02035 1 3 .3 1 3 .3 1 2 .7 1 2 .7 0 0 

02036 1 3.3 1 3.3 1 2.7 1 2.7 0 0 

02037 1 3 .3 1 3.3 1 2.7 1 2 .7 0 0 

02038 1 3 .3 1 3 .3 1 2.7 1 2 .7 0 0 

02039 1 3 .3 1 3.3 1 2.7 1 2 .7 0 0 

02040 0 0 0 0 0 0.7 

RF U N IT IC VOLT AGE CHART 

P I N  No .  1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  

I Rx 3.0 8.0 - - - 1 .6 0 0 4.0 8.0 4.1 3.0 -
02002 l rx 0 8.0 - - - 0 0 0 4.0 -0.4 8.0 0 -
0201 6 8.0 - 3.4 0 0 -7.2 0 0 - 3.4 8.0 

0201 7 0 0 0 -7.2 0 0 0 8.0 I Rx 0 0 0 0 0 0 -0.7 0 0 0 0 8.0 8.0 
02026 l rx 0 0 0 0 8.0 8.0 -0.7 0 0 0 0 -0.4 -0.4 

(DC VOLTS) 

R EMARKS 
T 

MARKER ON 

MARKER ON 

R F  AMP ON 

R F  AMP ON 

3.0 

2 8 M H z  GX 

TRV ATT ON 

2 8 M H z  GX 

TRV 

TRV 

0-500kHz 

0.5- 1 .5 M H z  

1 .5-2.5MHz 

2 .5-4.0MHz 

4.0- 7.5 MHz  

7 .5- 1 0.5MHz  

1 0.5 - 1  5.0M Hz 

1 5 .0- 22.0MHz 

2 2.0- 30.0M Hz 

TRV 

(DC VOLTS) 

1 4  1 5  1 6  REMARKS 

- 1 .2 8.0 
MARKER ON - 0.8 8.0 

8.0 
M ETER ALC 

8.0 

- 3 1  

r---------- m I � I I I I I I I I I I I I I I I I I I I I I I I I I I I �IE 

RF UNIT C IRC U I T  DIAGRA M  

Q) 0 0 Q) " " . 
- - - - - - - - - - - 1 

I _ I  x i � I  "' I � I  - 1  « I  g l  ::' I  � I  "' I lL I t:: 1 5 1  LL I a'. I  I I I I I I I I I I I I I I I I 



l OOW PA UNIT PARTS LAYOUT 

(V iewed from Component s ide)  

( V iewed from Solder s ide)  

G R OU N D  \ / l l�P�T 

OUTPUT� 
/ 

GROIJ N O  

µPC7808 H (09009) 

TL7705CPB (0901  OJ 

CO L L.ECTOR 

r EM I TT E R  

2SA95 2 L  (090 1 '2 )  

2SC45 8 B  (09007,9008 ) 

BASE �j>, 
""'- H EAT SIN K /-' ( C O LLECTO R ) I 

CO L LECTO R  EM ITTER . 

2SA 1 0 1 2Y (09tD06) 

BASE P'-
"' H EAT S I N K  

/ I 
' ( EM I TT ER ) 

EM I TTER CO LLECTO Fl 

2SC 1 9 7 1  (0900 1 ) 

2SC2395 (09002,9003 )  

M R F  422 (09004,9005)  

BASE �� 
""- H EAT SI N K  

/ I ( CO LLECTO R )  
CO LLECTO R EM I TTE R 

2SD880 0(Q9 0 1 1 )  

- 32 -

l OOW PA UNIT C IRCUIT D IAGRA M 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 

Q07 
2SC4588 

�I �  

QOB 
2SC4588 

Q09 
f'PC780BH 

0'3 
0 . 047 

Q1 1 
2SDBBOO 

I I I I I I I I 
Q04 I 

-Id:� 
I 
I 

FOi &., J 0"1 ' 

I 
I 

Jn l ! P69 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L----------------------,:i 1 2 
\ O OW PA L.N I T  F278BO O O A I No . 9x x x  I I 

1 2 J �- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �  

RESISTCFt VALLE:S ARE I N  n .  V4w : CAPAClTCFt VAl...1...ES AA£ IN ;F :  
N-0 l l'O..CTCFt VALl.ES ARE H :  U\LESS On-EflWISE 1-0TED. 

( M !  CAf>ACJTCFtS ARE PO....YES'TER FILM. S O " " ·  

I S  I C A f>  ... CITCFIS ARE SEMJ CCN)..(:TCFI CEFIAMIC.2Swv 

Q90 07 
2SC4588 

SW 

Q9008 
2SC4588 

SW 

Q90 t 0  
TL 7705 

FAN OiTL 

Q90 t 1  
2SOOBOO 

BIAS CML 

TRV 

Q90 1 2  
2SA952L 

f"'OTCR CRI 

L- - - - - - - - - - - - - - - - - - - - - - -

- - - - TRANSMIT 

- CONTROL 

I OOW PA U N I T  VOLTAGE CHART 
(DC VOLTS) 

09001 

09002 

09003 

09004 

09005 

09006 

09007 

09008 

09009 

09011 

09012 

E 

R 

0 

0 

0 

0 

0 

0 

0 

0 

IN 13.0 

0 

13.3 

(S) c 
T R 

0.5 0 

0 13.3 

0 13.3 

0 23.5 

0 23.5 

13.3 0 

0 0 

0 0 

13.0 GND 0 

0.8 0 

13.3 5.2 

(D) B (G, ) 
REMARKS 

T R T 

13.0 0 1.3 

13.3 0 0.7 

13.3 0 0.7 

23.5 0 0.7 

23.5 0 0.7 

13.0 0 12.2 

0 0.7 0.7 

0 0.7 0.7 TRV 

0 OUT 0 8.0 

8.0 0 1.4 

5.2 13.0 13.0 FAN SLOW 

I OOW PA U N IT IC VOLTAG E  CHART 
(DC VOLTS) 

P I N  No. 

090 1 0 I I ' I ' I : I ' I ' I 7 l ,:0 1 



TUNER UNIT PARTS LAYOUT 

(V iewed from Component s ide)  ( V iewed from Solder s ide)  

- 33 -

P I N  7 

M C 1 4066BCP (05003) 

M C 1 407 1 BCP (05007,05008) 

�PIN S 
Plc�-

P I N  1 NOTCH 

µPC277C (05004) 

P I N  1 0  

P I N  8 P I N  9 

M C 1 4028BCP (05006) 

P I N  1 

µPD7 507C-070 (05005)  

G R O UN D  

O UTPUT 

G R OUN D 

µ P'C 7808 H (05022 )  

S O U R C E  

G A T E --

2SC4 5 8 B  

M54563P (05009) 

/ PIN I O  
�PIN 1 

T H3C1 0 (05020,0502 1 ) 

COMMON �OUTPUT INPUT lY 
µPC78L05 (05023)  

COLLECTOR EMITTER 
I 

2SK 1 52-3 (0500 1 ) (05002,050 1 0,050 1 5 )  BA 1 A4M 

(050 1 6-50 1 9 )  



REF 0----<>--�� 
Flo.{) l )----�� 

I I I I I I I I I - - - - - -
1 1'1-<  

0500 1 

05002 

050 1 0 

050 1 1 

050 1 2 

050 1 3 

050 1 4 

050 1 5 

050 1 6 

050 1 7 

050 1 8 

050 1 9 

P I N  No. 1 

05003 -
05004 -
05006 -
05007 -
05008 -
05009 -
05020 0 

0502 1 0 

2 

-
-
-
-
-
-
-
-

Q 1 4  
2SC458B 

RESET 

52 

Q5005 
pPD?50?C 

CPU 

BMC 
DATA 

@ @ @@@® ®-© 

5 1  

1 /4 Q5 0 0 3  
MC1 40668 

ANALOG SW 

"5 0 1 0  
2SC458B 

TfflU �L 

T U N ER U N IT VOLTAGE CHART (DC VOLTS) 

E (S) c (D) B (G , )  
REMARKS 

R T R T R T 

0 0 0 0 0 0 

0 0 0 0 0.3 0.3 

0 0 0.2 0.2 0.8 0.8 T U N E R  ON 
0 0 0 0 0.8 0.8 3 .5 M Hz 
0 0 4.5 4.5 0 0 

0 0 0 0 0.7 0.7 1 M H z (TRV) 
0 0 0 0 0.6 0.6 

2.0 2.0 2.0 2.0 2.6 2.6 

0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 

T U N E R  U N IT IC VOLTAG E CHART (DC VOLTS) 

3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  

- - - - 0 - - - - - - 5.0 
- 0 - - - 1 3 .3 
- - - - - 0 - - - - - - - 5.0 
- - - - 0 - - - - - - 5.0 
- - - - 0 - - - - - - 5.0 
- - - - - - 1 1 .4 0 
- - - - - - - 8.0 
- - - - - - - 8.0 

OUT PUT 

......_ RECEIVE 

-- -- TRANSMIT 
,....____ CONTROL 

- 34 -

TUNER UNIT C IRC UIT D IAGRA M 

"' �!F .,. � �  $ .L �� +-.--����----h 
L_ ___ __.__ttr'�_� _._  __ -+-- � ;; � � 

'°'  

� �Ll� o� r r� '--------------, 

�� """tl/dQQ£ L_ __ )o;c:::;v;------t----;le·7t;"-* 

�� "">ti/doze L!;"-* 
"'"11/dOSI 

t----------+---197� 

' 
< ";., , 

------, 
I 
I 
I 
I 
I 
I 
I 
I 

� I �  , � 



DISPLAY U N IT PARTS LAYOUT 

(V iewed from Component s ide)  

PIN 7 

(V iewed from Solder s ide)  

- 35 -

TMS2370 (070 1 3 )  

COMMON �OUTPUT INPUT \Y 
µPC78L05 (070 1 0) 

M C 1 4066BCP (070 1 5)  

PIN 1 

2SC496Y (07009)  

,,.,- P I N  40 

PIN 8 
/ PIN I 

/ 

M 5 2 1 8 L  (07 0 1 4)  

COLLECTOR 
EMITTER 

2SA733AP 

(07005-7008,70 1 1 ) 
7 0 1 2,70 1 6,70 1 8 

2SC4588 

(0700 1 -7 004,70 1  7) 
70 1 9-7025 



DISPLAY UN IT  VOLTAGE CHART (DC VOLTS) 

E (S) c ( D) B (G , )  
REMARKS 

R T R T R T 

07001  0 0 0 0 0.7 0.7 430MHz 

07002 0 0 0 0 0.7 0.7 " 050" MHz  

07003 0 0 0 0 0.7 0.7 430MHz 

07004 0 0 0 0 0.7 0.7 430MHz 

07005 5.0 5.0 5.0 5.0 4.5 4.5 430MHz 

07006 5 .0 5.0 5.0 5.0 4.5 4.5 " 050" M H z  

07007 5.0 5.0 5.0 5.0 4.5 4.5 430MHz 

07008 5.0 5.0 5.0 5.0 4.5 4.5 430MHz 

07009 0 0 AC AC AC AC DC-DC 

070 1 1 0 0 -27.0 -27.0 0 0 

070 1 2 5.0 5.0 -3.5 -3.5 5.0 5.0 

070 1 6 5.0 5.0 5.0 5.0 4.4 4.4 TON E  O N  

070 1 7 0 0 0 0 0.7 0.7 TON E  O N  

070 1 8 5.0 5.0 5.0 5.0 4.4 4.4 TRV 

070 1 9 0 0 0 0 0.7 0.7 BUSY LED ON 

07020 0 0 0 0 0.7 0.7 CAT LED ON  

0702 1 0 0 0 0 0.7 0.7 TRACK LED ON 

07022 0 0 0 0 0.7 0.7 GEN LED OFF 

07023 0 0 0 0 0.7 0.7 READY LED ON 

07024 0 0 0 0 0.7 0.7 WA IT LED ON 

07025 0 0 0 0 0.7 0.7 WARN LED ON 

00 1 0 0 0.8 VRC 

DISPLAY U N IT IC VOLTAG E CHART (DC VOLTS) 

P I N  No. 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  

070 1 4 0 0 0 -4.9 0 0 0 5.0 

0701 5 0 0 0 0 0 0 0 0 0 0 0 2 .3 2.3 5.0 

DISPLAY UNIT C IRC U IT DIAGRA M 

,---- - - - " -I , I - I  
� ,  

z � 
� � 

� 
§ 

� 
s 
5 

� 
cr 
.. 
0 

� I  
�-+-+-+-------->-----, -

. , 

" L x 

� �  

� ,  � ,  8 1  ltl l  f:; I  
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_ , 

I 

"IL' lLb' � " -
OU:I Tfu -

�·�, ... � 
°"' I =  � =��G;§ 

'191:1 610 - >\L, £'91:1 � 
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I� ;;c; ""' zzo 

.:. � �§ 
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l-O lij l--1--+-
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'----. 

li� � l 
ID ,  

:; ,  >- I  :3 1  !h i  a l  I I I 
I I I 

p ::: 1---4-+-l--1 � � l--+1-1-++---+--f--� IP � i---f-i--' �--++++-+++-f-+-1f-+-j--J l'I O/H  Ob' 
1• � i---f-1--' 
�o � i--_,__� 

"" � 1--+-+-f-+-� 
H :Jj i---.._i--' 

l d'.l  � i---f-i--' 
... � 1-o 
"" � 1--+-+-f----, 
ZD � i---f-

. .. 
• "'  . .. 
" '" . .. . ... 
o '" J< � i--0 I " � l--+1-1--++. '-+-+-+++-+--+-+1--l-+--i-+-+++-+++++---I : �l--+1-1--++-+-+-+-+-++-+--+-' I  :: 9b' 
� Sb' 

ZP re i---f­
"9 � 

!'.,! O lb' 
':!. 1 11::1 
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z• � 1--+-+-f+---J � 
z: � 1-1-o-+--+-+-+-++++-' :: � � r: i � o� 8 � '-+-r+--+--r+-1 

� Zll:I 
1! £1tl 
� dd/\ 
'E U/\ 
� d·o 

�I N l--+1-1-+--+--+-+-++---< � '  

"'' "� 
� £"  ....__ 

>1S::1 :: 
�I � 

HH , b:t?,.',' �.-0 1  Zl:J ��� ... _, lf)iQ: 
'·97.,00. " .�, 5� " 0 rt-+-+-,-_-_ M�--_ -_ -_ -_ -1_;-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_ -_ -_ -_-_ht-+. 1f: O Lt:;-t. + �  
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CONTROL UNIT PARTS LAYOUT 

G R O U N D  

\ 
/

I NPUT 

OU�UT� 
G R O U N D  

TA78009AP (0400 1 ) 
µPC7 808H (04003) 

BASE P' 
""' H EAT SI N K  

/ (CO L L ECTO R I I 
CO L LECTO R EM I TT E R  

2SA 1 0 1  2Y  (04006) 

(V iewed from component s ide)  

PIN 8 
/ 

M52 1 8L 
(040 1 2,40 1 3 )  

(V iewed from solder s ide)  

PIN 1 ----

CO L LECTOR 

2SA7 33AP 
(040 1 5,40 1 9 )  

2SC945AO 

EM ITTER 

(04008-40 1 1 ,4 0 1 4) 
401 6-40 1 8 

2SC496Y 
(04004,4005,4007)  

- 37 -

CONTROL U N IT VOLTAG E CHART (DC VOLTS) 

E (S) c (D )  B (G , ) 
REMARKS 

R T R T R T 

04004 8.0 8.0 0 8.0 8.0 7 .3 

04005 8.0 8 .0 8 .0 0 7 .3 8 .0 

04006 1 3 .2 1 3.2 0 1 3.0 1 3.2 1 2.4 

04007 1 3.2 1 3.0 0 1 3 .0 1 3 .2 1 2.4 

04008 0 0 0 0 0.6 0.6 TRV 

04009 0 0 1 2 .7 0 0 0.7 

040 1 0 o.a 0 0 1 2.7 1 .5 0 

040 1 1 0 0 1 .5 0 0 0.7 

040 1 4 0 0 0 0.8 0 0 

040 1 5 0 8.0 0 8.0 0 7.2 

040 1 6 0 0.8 0 0.8 0 1 .5 

040 1 7 0 0 0 1 .5 0 0 

040 1 8 0 0.7 0 0.7 0 1 .4 

040 1 9 8.0 8.0 8.0 8.0 7.3 7.3 CW SEMI KEY OWN 

CONTROL U N IT IC VOLTAG E CHART (DC VOLTS) 

P I N  No. 1 2 3 4 5 6 7 8 REMARKS 

RX -6.0 7.5 4.0 -i4 0 3.24 -6.0 8.0 
040 1 2 

TX 7 . 1  0 4.0 -7.4 6.3 3.24 7 . 1  8.0 

RX . -6.0 4.0 0 -7.4 0 4.0 -6.0 8.0 
040 1 3 CW SEMI KEY OWN 

TX 7.2 4.0 8.0 -7.4 7.6 4.0 7.5 8.0 
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SW A UNIT PARTS LAYOUT 

(V iewed from Component s ide ) 

(V iewed from Solder s ide)  

SW B UNIT PARTS LAYOUT 

(V iewed from Com ponent s ide)  (V iewed from Solder s ide)  

SW C UNIT PARTS LAYOUT 

(V iewed from Component s ide) (V iewed from Solder s ide)  

See page 1 9  for Schematic D iagrams of these U n its. 

B A S E  

C O L L E C T O R  
E M I TT E R  

2SC 1 959Y (07301 ) 
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VR A UNIT PARTS LAYOUT 

(V iewed from Comp onent s ide)  

(V iewed from So lder  s ide)  

VR B UNIT PARTS LAYOUT 

(V iewed from Component s ide) 

(V iewed from Solder s ide) 

VR C UNIT PARTS LAYOUT 

(V iewed from Component s ide)  

(V iewed from So lder  s ide)  



TRV C N T L  U N IT PARTS LAYOUT 

,........ ,........ Q) Q) "U "U " iii "iii 
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FEX-7 6 7 -6 G m  BAND M O D U LE 

6m LO CAL UNI T 

A l l  m e a surements and  a d j ustments a r e  to b e  

m a d e  whil e r e c eiving u n l ess  otherwis e stated. 

( 1) VCV (Varactor Control Voltage) 

Tune to 50.5 MHz,  and connect the high imped­

ance DC voltmeter to TP2002. Adjust VR200 1 ,  if 

necess ary,  fo r 2 . 0 ± 0. 2V. 

( 2) 30 MHz Doubler 

Tune the t r a n s c eive r  to 52. 0 M H z. C o n nect the 

RF v o l tmeter to TP2 0 0 1 and adj ust T 2 0 07 and 

T2006 for maximum RF ( at least 80  mVrms) .  

( 3) Local Output Filters 

Tune the tr ansceive r  to 5 L 5 M H z. Connect the 

R F  vo l tmete r to pin 3 of  J 2 0 0 1 and ad just 

T 2 0 0 1 through T 2 0 05 fo r m aximum RF ( at l e a st 

600 mVrms).  

6m RECEI VI NG CONVERTER 

( 1 ) 6m Front End 

Tune the tr a n s ceiv e r  to 5 0. 5 M H z ,  USB mode. 

I n j ect a 6 0  dBu c a r rier at the r e c eiving fre ­

quency t o  the 6m ANT j ack a n d  a dj ust T 1 0 1 3 , 

T l 008, T l 007, T l 006 and T l 005 for maximum S­

meter defl ection. 

(TOP VIEW) 

T 2 0 0 2 ----- '------- T 2 0 0 3  

TC , 0 0 3  ---------, 
VR 1 0 0 3  ------..., 
TC , 0 0 2  -----. 
VR 1 0 0 • -----, 

T , 0 0 5 ----1 
VR 1 o o 1 -------' 

------- T 1 0 0 1  

..._ ____ T 1 00 7 
'------- T 1 0 0 6  

FEX-767-(3 A l ignment Points 

- 4 1  -

( BOTTOM VIEW) 



( 2) 45 MHz Trap Coil 

After  the above step, retune the R F  s ign a l  

ge n e r ator t o  4 5  .. 0 3  M H z  a n d  i n j ect 9 0  dBU: to 

the 6m ANT jack. Adjust Tl 0 1 0  for minimum S­

meter defl ecti o n, and  then r e p e at the p r e v i o u s  

step to r e a l ign T 1 0 0 8 .  

6M TRANSMITTING C ONVERTER 

Connect a 50- ohm dummy load and in- line watt­

meter to the 6 m  ANT j ack for a l l  steps, except  

where  ind ic ated oth e r w i s e .  Press  the  M O X  

b utton fo r a l l  me asur ements.  

( 1 ) 6m Resonant Circuits 

Tune the transceiver to 50.5 MHz, FM mode, and 

set the MET E R  s e l e ctor  to A L C  and the D R IVE 

contro l  to the center  of  i ts  r ange. Pr e s s  the  

MOX button and  adjust T l OO l  and  T l 004 for max ­

imum ALC indication. 

Retune to 5 1 . 8  MHz, press the MOX button and 

adjust T l 002 and T l 003 for maximum ALC indica­

tion. Now retune to 5 1 .5 M H z, press the M O X  

button and adjust TC 1 003 and TC 1 002 for maxi­

mum ALC indication. 

F EX-7 6 7 -2 2m B A N D  M O D U L E  

Band  c enter fo r Ve r s i o n  B i s  1 45. 0 M H z ,  a n d  

f o r  Ve r s i o n  A ,  1 4 6 . 0 M H z .  The h igh b a n d  edge 

for fo r Ve r s i o n  B is 1 4 6. 9 9 9  M H z, a n d  fo r 

Version A, 1 47. 999  MHz.  

2m L OCAL UNIT 

A l l  me asureme nts a n d  ad justments are  to be 

made whi l e  r e c e i v i ng u n l e s s  otherwise  stated.  

( 2) 6m Directional CM Coupler Balance 

Connect the D C  vo ltmeter to the  c athode of  

D l OO l  ( top end ) ,  press the MOX button and ad­

just TC l O O l  for minimum voltage. 

( 3) 6m ALC Level 

Tune to 52. 0 MHz, FM mode, and set the DRIVE 

contro l  fu l ly c l ockwise .  Press  th e M O X  button 

a n d  adjust  VR 1 0 0 1  fo r l 2 W  on the w attmeter .  

Now remove the dummy load and wattmeter, press 

the MOX b utton,  and adjust  VR 1 0 0 3  fo r 5W on 

the t ransce iver's d igi t a l  wattme t e r. 

( 4) Digital Wattmeter and SWR Meter 

Replace the dummy load and wattmeter at the 6 m  

ANT jack. I n  the FM mode, press the MOX button 

and adjust  the D R IVE c o ntro l fo r 1 O W  on t h e  

exte r n a l  w attmeter .  P r e s s  t h e  R F  P W R  butt o n  

and MOX button adjust VR 1 002 for the same i n ­

d i c at ion  on t h e  digi t a l  d i sp l ay. 

Now connect a 1 50 - ohm dummy l o a d  ( 3 50 - o hm 

l o a d s  in s e r i e s )  to the 6m ANT j a c k .  Press  t h e  

S W R  b utton a n d  t h e  M O X  b utton ,  and a dju st  

VR 1 0 0 4  fo r 3 . 0 o n  the digit a l  dis p l ay.  

( 1)  VCV ( V a r a ctor  C o ntro l  Vo ltage ) 

Tune to the h igh b a n d  edge, and connect  t h e  

high-impedance DC voltmeter to TP2002. Adjust 

T C 2 0 0 1 for 6 . 5V ( Ve r s i o n  A ) ,  or 5V ( Vers i o n  

B ) .  Retune to 1 44. 0 MHz and confirm 3 to 4V. 

( 2) 120 MHz Mixer, Loop Amplifier 

Tune the t ransce iver  to b a n d  cente r. Connect 

t h e  o s c i l l o s c o p e  o r  s p e c t r u m  a n a l y z e r  t o  

TP200 1 and adjust T200 1 through T2005 for max ­

imum RF ( at l e ast 250 mVrms ) .  C a uti o n :  m a k e  

T 2 o o s  
'---- T 2 0 0 4 

T 2 0 0 2  -----' ..__---- T 2 0 0 3  

FEX-767-2 Al ignment Points 
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s u r e  that  the s ign a l  tuned i s  at 1 2 0 M H z ,  and  

not  a spur ious  mixer  product.  

2m R E C E I V I N G  C ONV E R T E R  

Tune the transceiver to band center, USB mode. 

I n j ect a 60 dBu c a r r i e r  at the r e c e i v i ng fre ­

q u e n c y  t o  the 2m ANT j ack a n d  ad just  T 1 0 1 3 , 

T l 008,  T l 007,  T l 006 and T l 00 5  for maximum S­

meter  defl ecti on.  

T R A N S M I T T I N G  C O N V E R T E R  

Connect a 50-ohm dummy load and in- line watt­

meter  to the 2m ANT j a ck fo r a l l  ste ps ,  except  

where i n d i c ated othe rwise .  Pr e s s  the MOX 

button  fo r a l l  measurements.  

( 1 ) 2m Resonant Circuits 

T u n e  the transce iver  to band  center ,  F M  mode.  

Set the METER selector to ALC and DRIVE con­

tro l  to  the center  of its  range. Pre s et YR l 00 l 

and YR 1 003 to mid-range. Press the MOX button 

and  a d j ust T l 0 0 4,  T l 0 0 3 ,  T l 0 0 2  a n d  T l O O l  fo r 

maximum ALC indication. Perform the fol lowing 

two procedures to align YR l 00 l and YR l 003. 

( 2) 2m Directional CM Coupler Balance 

C o n n e ct the D C  vo ltmeter to the c athode of 

D l OO l  ( top end ) ,  press the MOX button and ad­

just TC I O O l  for minimum voltage. 

( 3) 2m ALC Level 

Tune to b a n d  center ,  FM mode ,  and set  the 

D R IVE contr o l  fu l ly c l ockwise .  Press the MOX 

b utton a n d  ad just  YR l 0 0 1 fo r l 2W on  the w att ­

meter. Now replace the 50-ohm dummy load with 

1 5 0 ohms.  Press  the MOX b utton and  adj ust 

YR 1 0 0 3  to the p o i nt where  the w attmeter i n d i ­

c ati o n  j ust b egi ns  to drop.  

(4 )  Digital Watblleter and SWR Meter 

Return the 5 0 - ohm dummy l o a d  to the 2m ANT 

j ack. In the FM mode, press the MOX button and 

adjust the DRIVE contro l  for l OW on the exter­

n a l  w attmeter .  Pre s s  the R f  PW R b utton and 

adj ust  YR 1 0 0 2  fo r the same i n d i c at ion  on the 

d i g i t a l  d i s p l a y .  

Remove the dummy load and wattmeter from the 

2m ANT j ack. Press the SWR button and the MOX 

button ,  and adj ust YR 1 0 04  fo r a 8 or more on 

the d igi t a l  d i s p l ay. Then  r e p l a c e  the 5 0 - ohm 

l o ad aga i n  and confi rm 1.  2 or  l e s s  SWR on  the 

d i g i t a l  d i s p l a y  . 

T , 00 1 ---------. 

....------- T 1 0 0 2  
---- T 1 0 0 3  

TC 1 00 3 ------. 

VR , 0 0 2  
VR 1 0 0 1 --""" 

T , o o s ---..J 

'---- T 1 o o s  
'------ T , o o 7  

'-------- VR , 0 0 3  

FEX-767-2 Al ignment Points 
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FEX-76 7-7 70cm BAND M O D U L E  

B a n d  c enter  fo r Ve rs ion  B i s  4 3 5 . 0  M H z ,  and 

for  Ver s i o n  A, 445.0  M H z. T h e  h igh b an d  edge 

for fo r Ve r s i o n  B is 4 4 9. 9 9 9  M H z ,  a n d  fo r 

Version A, 439. 999 MHz. The low band edge for 

Ve r s i o n  B i s  430. 0 0  M H z ,  a n d  fo r Ve r s i o n  A,  

440. 00 MHz.  

70cm PLL UNIT 

A l l  m e asurements and adjustm e nts  are to b e  

made  wh i l e  rece iv ing u n l ess oth e r w i s e  stated. 

( 1) V CV ( Var actor Control  Vo l t age ) 

Tune t o  the low band  edge, a n d  connect  the 

high- impedance DC voltmeter to TP200 L Adjust 

T C 2 0 0 1 fo r 2 . 0V. Retune to the h igh b a n d  edge 

and c o nfi rm 4. 5 to 5 . 5 V. 

( 2 )  Local Bandpass 

Tune to band center. Connect the RF voltmeter 

t o  p i n  2 o f  J O l a n d  a d j u s t  b o t h  s i d e s  o f  

CV2 0 0 1 a n d  CV2 0 0 2  fo r maximum defl e cti o n  ( at 

l e ast 2 8 0  mVrms ) .  

( 3) 410 MHz Loop Amplifier 

C o n n e ct the RF vo ltmeter to the top end  of 

R2 0 1  ' 1  and adjust  both sides of  CV2 0 0 3  and 

CV2 0 0 4  fo r max imum R F  vo l tage. Now turn the 

cores  1 8 0° c l o ckwi se  from the m a x i mum pos i ­

t ion ,  a n d  co nfirm at l e a st 80 mVrm s  remains .  

7 0 c m  R E C E IV I N G  C ONVE R T E R  

Tune the transceiver to band center, USB mode. 

In j ect  a 60 dBu c ar r i e r  at the r e c e i v i ng fr e ­

quency to the 7 0cm ANT jack and adjust TC l O O l  

and TC 1 003 for maximum S-meter deflection. 

Now tune the transce iver  and  s ign a l  ge nerator  

to the high band edge and adjust CV1 003 ( b )  and 

CV1 004 ( b )  for maximum S-meter deflection. 

Retune to 5 00 kHz above the low b and edge and 

adjust CV1 003 ( a )  and CV1 004 ( a ) for maximum S­

meter d e fl ecti on .  

R e p e at ad justment of the he l ica l  r e s o n ators  

seve r a l  t imes .  

70cm TRAN S MI TTI NG CONVERTER 

Connect a 50-bhm dummy load and in- line watt­

mete r to the 7 0cm ANT j ack fo r a l l  ste p s ,  

except  w h e r e  i n d i c ated otherw i s e .  Press  t h e  

MOX button for a l l  measurements. 

( 1 ) 70cm Resonant Circuits 

Tune the tran s c e i ve r  to band  cente r ,  F M  m o d e ,  

a n d  set  t h e  METER se l ector t o  A L C  and t h e  

DRIVE c ontro l  to t h e  center of  i ts  r ange. Pre ­

set VR 1 0 0 2  fu l l y  counte r c l o c kwise ,  a n d  VR 1 0 0 4  

t o  mid- r ange. 

(TOP VIEW) 

CV 2003  ____ _. ...._---- TP2 0 0 , 

FEX-767-7 Al ignment Points 
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Press  the M O X  b utto n  a n d  adj ust both s ides  of  

CV 1 002 and CV lOO l ,  and then TC 1 002  and TC l OO l  

for maximum ALC indication. 

Retune to the l o w  b and e dge, press  the M O X  

butto n  a n d  readj ust CV 1 0 0 2 ( b )  fo r maxi mum 

ALC. Then r etune to the h igh b and  e dge , press  

the  M O X  b utton and read j ust CV 1 0 0 2 ( a ) fo r 

maximum ALC. Repeat at the low and high band 

edge s s ev e r a l  t imes.  

Pe rfo rm the fo l l owing  two procedures  to a l ign 

YR 1 002  and YR 1 004. 

( 2) 70cm Directional CM Coupler Balance 

Connect  the D C  vo l tmeter to the c athode of  

D l 002 ( top end ) ,  press the MOX button and ad­

j ust YR 1 0 0 1  fo r m i n imum v o l t age ( less  than  

0 . 5V) . 

V R , 0 0 4  

( 3) 70cm ALC Level 

T u n e  to b a n d  center ,  F M  mode ,  and  set the 

D R IVE contro l  fu l ly c l o ck w i se.  Pr e s s  the MOX 

b utton and  adjust  YR 1 0 0 4  fo r l 2 W  o n  tire w att ­

meter. Now replace the 5 0 - ohm dummy load with 

1 5 0 ohms.  Pr ess the M O X  b utton and adj ust 

VR 1 00 2  to the po int where  the w attmeter i n d i ­

c at i o n  just  begi ns  to drop .  

( 4) Digital Wattmeter and SWR Meter 

Return the 50- ohm dummy load to the 70cm ANT 
j ack. In the FM mode, press the MOX button and 

adjust the DRIVE control for 1 OW on the exter­

n a l  w attmete r .  Press  the RF PWR button and 

adjust  YR 1 0 0 5  fo r the s am e  i n di c at ion  on the 

d i g i t a l  d i s p l a y .  

Connect the 1 50-ohm dummy load i n  place of the 

5 0 - ohm l o ad to the  7 0 cm ANT j a c k .  Press  the 

SWR b utton and the MOX b utton ,  and  adj ust 

VR 1 0 0 3  fo r 3 . 0  on  the d igi t a l  d i sp l ay. 

( BOTTOM VIEW) 

V R ,  o o s  ----' 
VR 1 003  ------J 

'--------- CV 1 0 0 3  
'------------- VR 1 0 0 2  

FEX-767-7 Al ignment Points 
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M 5 7 7 3 5  ( 0 1 00 1 ) 

S O U R C E  
D R A I N  

2 S K 1 25 ( 0 1 006) 

FEX-767-6 PARTS LAYOUT 
M A I N  U N IT 

(Obverse v iew of "component" s ide)  

( Reverse v iew of "component" s ide)  

COMMON � OUTPUT 

INPUT lY 
µ PC7 8 L08 (0 1  002 ) 

PIN 8 
/ 

M52 1 8 L  (02006) 

S O U R C E  D R A I N  

I 
G A T E --

2SK24 1 Y (0200 1 �002) 

fiSf1 S O U R C E 

G A T E _,,.- \ --- G A T E  
N O .  2 D R A I N N O .  1 

3SK73Y ( 0 1 004) 
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3SK74Y ( 0 1 005) 

BASE EMITIER 

2 SA684 ( 0 1 0 1 0,0 1 0 1 1 )  

LOCAL U N IT 

(Obverse v iew of "com ponent" s ide)  

(Reverse v iew of "component" s ide)  

E M I TT E R  

2SC2053 ( 0 1  003) 

BASE 

C O L L EC T O R  
E M I TT E R  

2SC53 5 B  (0 1 007 ) 
2SC 1 9230 (02004) 
2SC200 1 (01 01 2 )  

E M I TT E R  
B A S E  

C O L L E C T O R  

2SC2026 (0 1 008) 
2SC2407 A ( 0 1 009) 

CO L L E CT O R  

�'--_ , A S E  �<MITTER 
+ 

Marked Surface 

2SC26200B (02003)  
2SC 1 6 2 3  (02005)  



F EX-7 6 7-6 PARTS LAYOUT 
M A I N  U N IT LOCAL U N IT 

(Obverse v iew of  "ch ip-on ly"  s ide) (Obverse v iew of "ch ip-on ly"  s ide)  

(Reverse v iew of  "ch i p-on ly"  s ide)  ( Reverse v iew of "ch i p-on ly" s ide)  

FEX-767-6 VOLTA G E  CHART (DC VOLTS) 

E (S) c ( D )  B (G , )  (G2)  REMARKS 
R T R T R T R T FEX-767-6 IC VOLTA G E  CHART (DC VOLTS) 

0 1 002 I N  0.4 1 1 .3 GND 0 0 OUT 0 8.0 

0 1 003 0 0 1 3.3 1 3 .3 0.7 0.7 P I N  No. 1 2 3 4 5 6 7 8 REMARKS 
0 1 004 0.4 1 . 1 0 1 2.2 1 .6 1 .6 2.5 2.5 

0 1 005 1 .3 0 1 2.4 0 1 .4 0 2.5 2.5 RX - 1 3.3 0 1 3.3 -

0 1 006 1 .6 1 .6 1 1 .5 1 1 .3 0 
0 1 00 1 

0 TX - 1 3 .3 8 .0 1 3 .3 - MODE USB 
0 1 007 2.3 0 1 3.0 0 3 . 1  0 

0 1 008 6.5 6.5 1 1 .6 1 1 .6 7.2 7.2 
02006 - - - 0 - - - 9.0 

0 1 009 5.5 5.5 1 0.5 1 0.5 6.2 6.2 
MODE USB 

0 1 0 1 0 1 3 . 1  1 3 . 1  1 3 .0 1 3.0 1 2.3 1 2.3 

0 1 0 1 1 9.0 9.0 9.0 9.0 8 .3 8.3 

0 1 0 1 2 0 0 1 3 .0 0 0 0.7 

0200 1 0.6 8.9 0 

02002 0.6 8.9 0 

02003 2 . 1  8 .7 2 .8 

02004 2. 1  6.4 2.8 

02005 1 .4 8.6 2 . 1  
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Io 
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2SC2620 � � ( ' 
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I 
I 
I 
I I 6m LOCAL UN I T  F 2 7 9 9 1 0 1 A I No . 2 0 x x l I 

L - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - 1 

RESJSTOfl VM.-l..£5 AAE IN n . v 1 0  .. ; CN' ... C I TOA VALl£S ARE I N  ,F. ; 
""'° ! l'Cl..ICTOR V.o.LUES AAE I N  H: LN..ESS OTI-aW!SE f',()TED 

OIOCES ARE TYPE M,0. 1 90 1..N..ESS OTl-€RWIS€ /'CTED 

ELECTROLYTJC C.oP ... CITORS ARE 16,.v LN..ESS 0Tt-£RWISE NOTED 
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U1 0 

RX OUT 

TX I N  
AGC 

KEY 

vco 
65 . 03 - 7 5 . 031-1-iz 

1 5t-'Hz 

,..- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --,  

I 6m MAIN UN IT F2798101 I 
I 
~ 

Q 1 0 0 4  

I 3SK 73Y 
Bl.FF 

- --

I + 
I '-- --- - - - - - -1 

0 1 0 0 7  Q 1 0 06 

l 2SC535B 251< 1 25 
I F Al"P Bl.FF 

>-- - --

i-- - -

Q 1 0 0 3 
2SC2 053 - - --

DR I VE 

0 1 0 1 8  -
l'0487C2 - 3<  

M I X  __, I I :>- - -- - - - - - - - - - - - - - - - - - - - - - - - - � - - - -

I 
Q 1 0 08 Q 1 0 0 9  

2SC2 026 2SC2 4 0 7  ...... 
LOCAL AMP LOCAL AMP 

I + TRA-' 

L - - - - - - - - - - - - ' 
- - - -· -r - - - - - - - - - - - -· - - - -· -

I 02 0 0 1 . 02 \BPF I Q2 0 0 4  

T 2 SK 2 4 1 Yx 2  � 2SC1 9230 4>--
M I X  Bl.FF 

I 
I TRAO< 

02 0 0 5  Q2 0 03 \ BPF I l 2SC1 623 2SC262 0 
x 2  LOCAL AMP 

0 1 0 0 1  
M57735 

P A  

Q 1 0 0  
µPC78L 08 

REG 

g----- -
-

t 
TX 1 3  1 /2 RL1 0 0 1  

B I AS SW 

RX 1 3  I 
+ \BPF I Q1 0 0 5 

3SK 7 4L 1-
RF Al"P 

Q2 0 0 6  
AN655 1 
DC Al"P 

L 6m _l:_OCA.'.:_ UN l�27991�---------- � 

I 
_ _  .J 

TLN:: 

1 /2 RL 1 0 0 1  
ANT RLY � 

I 
I 
I 

Q1 0 1 2  I 2SC20 0 1  
RLY CNTL I 

I 
I 
I 
I 

CONTROL 

ANT 



M 5 7 7 1 3 ( 0 1 00 1 ) 

COMMON 

�OUTPUT I NPUT' ltJ 
µ PC78L08 ( 0 1  002) 

PI N 7 

MAIN U N IT 

COMMON INPUT 

�OUTPUT 

µPC78L05 (02005)  

PI N S 

MC4044P (02004) 

S N 74 LS7 3 N  (02006 ) 

FEX-76 7-2 PARTS LAYOU T  

(Obverse v iew o f  "com ponent" s ide)  

( Reverse v iew of "component" s ide)  

P I N  8 
I 

M54455L (02007) 

PIN 14 G AT E  
S O U R C E  

D R A I N  

2SK 1 25 ( 0 1  006) 

- 51 -

SOU R C E  D R A I N  

I 
GATE --

2SK24 1 Y (020 1 4,20 1 5 )  

3SK74Y (0 1 005) 

3SK82 (01 004) 

PLL LOCAL U N IT 

(Obverse v iew of "component" s ide)  

(Reverse v iew of "component" s ide)  

E M I TT E R  

2SA684 ( 0 1 0 1 0, 1 0 1 1 )  

2SC53 5 B  ( 0 1  007) 

2SC200 1 (0 1 01 2 )  

2SC2407 A ( 0 1  009)  

E M I TT E R  

C O L L E C T O R  

2SC2026 ( 0 1 008) 

2SC2538  (01 003) 

B AS E 

CO L L Eh
B A S E  � I T:E R  

Marked Surface 

2SC26200B (020 1 2,201 3,20 1 6 )  

2SC27 1 2GR (0200 1 -2003) 

SOURCE�
.

. 

• 

�<' DRAIN 

+ ' GATE 

Marked Surface 

2SK302Y (02008,2009,20 1 1 )  



M A I N  UN IT  
FEX-767-2 PA RTS LAYOUT 

P L L  LOCAL U N IT 

(Obverse v iew of "ch ip-on ly"  s ide) (Obverse v iew of "ch ip-on ly" s ide)  

(Reverse v iew of "ch ip-on ly"  s ide) (Reverse v iew of "ch ip-on ly"  s ide)  

FEX-767-2 VOLTAG E  CHART (DC VOLTS) 

E (S) c (D) B (G , )  (G2)  REMARKS 
R T R T R T R T 

0 1 002 IN 0.4 1 1 .8 GND 0 0 OUT 0 8.0 FEX-767-2 IC VOLTAGE CHART (DC VOLTS) 
0 1 003 0 0 1 3 .3 1 3 .3 0.7 0.7 

0 1 004 0.4 1 .2 0 1 0.0 1 .6 1 .6 4.5 4.5 P I N  No. 1 2 3 4 5 6 7 8 g 1 0  1 1  1 2  1 3  1 4  REMARKS 

0 1 005 1 .3 0 1 2.4 0 1 .5 0 2.5 2.5 

0 1 006 1 .6 1 .6 1 1 .5 1 1 .3 0 0 

I RX - 1 3.3 0 1 3.3 -

0 1 00 1  I TX - 1 3.3 8 .0 1 3.3 -

0 1 007 2.3 0 1 3.0 0 3 . 1  0 02004 - - - 0 0 - 0 - - - - - - 5.0 MODE USB 

0 1 008 6.5 6.5 1 1 .6 1 1 .6 7.2 7.2 02006 - - - - - - - - - - 0 - - 5.0 

0 1 009 5.5 5.5 1 0.5 1 0.5 6.2 6.2 02007 0 - 0 - 0 - 5.0 

0 1 0 1 0 1 3. 1  1 3 . 1  1 3 .0 1 3 .0 1 2.3 1 2.3 

0 1 0 1 1 9.0 9.0 9.0 9.0 8.3 8.3 
MODE USB 

0 1 0 1 2 0 0 1 3 .0 0 0 0.7 

02003 - 8 . 1  -

02008 0.3 8.4 0 

02009 0.2 8 .6 0 

0201 0 1 .4 5.6 1 .9 

020 1 1 0 8 .6 0 

0201 2 2.7 8 .5 3 .4 

0201 3 1 .3 8.5 2.0 

020 1 4 0.6 8.7 0 

020 1 5 0.6 8.7 0 
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Q04 

; /� QOS �� ;i;0� 
3SK74L 

��I 

E!! c•·· � 

Q08 
2SC2026 

•H h� �I ! 

Q09 
2SC2407 

w 

L---------���----�· 
2m TRV MA I N  UN I T  

F 2 7 98 1 0 1 1 No . 1 x x x  I 
311- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -' "  1± � * * *' 

I 
I 
I 
I 
I 
I 
I 

_ _ _ _ _ _ _ _ _ _ _ _  J 

H �  

R€5ISTM VJ.t...l..ES AAE IN n . 1 / I O w : CAP ... CITOfl VALl..ES .-RE IN ,.F. : 
At-0 11'0...CTOl'I VALLES ARE I N  H! 1.N...ESS OT�WISE NOTED. 

OI CO::S AA:E TYPE MA190 '-"'LESS OTl-ERWJS€ N:lTEO 

Et.ECTROL'fTIC CN'.O.CITOflS AAE •6wv Lt>l...ESS OTl-€l'IWJSE NOTED. 

Tl 
f'T'1 
x 

I ...J 
CJ) 
...J 

I N 
() 
:::0 
() 
c 
-i 
0 
)> G') 
:::0 
)> 
� 



FEX-7 6 7 -2 CIRC U IT D IAG RAM 

RESISTCR VM...UES AR£ IN o.V"-.. : CN'AC!TCfl v ....... ue:s AR£ I N  iF :  
� lf'O..CTCR VM...l.ES AflE I N  H :  l.N...ESS OTHOR\115€ i'OTED 
I M I  CN'..CITOP:S AR£ PQ'f'ESTER FlLM.50•"' 

�---------, 
Q1 0 0 7  

RX OUT O---� 2SC5358 

TX IN 

I 
I 
I 
I 

Q1 0 0 8  .-----.... 2SC2026 

LOCAL Alf 

TRAO< 

l _ _  _ 

r---
1 

Q20 1 0  

2SC2026Y 

LOCAL Alf 
I 
I 
I 
I 
I 
I 

VCO o---_,l?SK241Yx2 

65 . 03 - 7 5 .  03M-lz MIX 

I 

Q20 0 9  

2SK302Y 

Bl.FF 

Q20 1 6  

2SC2620Q8 

Atf 

I 2m PLL LNIT F280 0 1 0 1 A  

Q2008 

2SK302Y 

vco 

1 /2 Q20 0 6  Q2 004 1 /2 Q20 0 6  

SN?4LS?3 MC4044 SN?4LS73 

1 /2 <i> DETECT 1 /2 

Q20 1 3  Q20 1 2  Q20 0 ?  

2SC2620Q8 2SC2620G:e M54455L 

AM" Bl.FF 1 /8 

...._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
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- RECEIVE 

..,. _ _ _  TRANSMIT 
- CONTROL 



MAIN U N IT 

M577 1 6 (0 1 00 1 ) TC508 1 AP (020 1 0)  

P I N  7 

I N  SN7403N ( 0 1 0 1 0)  

µ PC 1 6 5 1  G (02004-2006) 

FEX-767-7 PA RTS LAYOUT 

(V iewed from Component s ide) 

PI N 1 4  

(V iewed from Solder s ide) 

P I N  9 

TC9 1 2 2 P  (020 1 1 ,2 0 1 2 )  

P I N  

P I N  5 
P I N  8 

P I N  1 NOTC H 

µPB5 7 1  C (0200 8 )  

PI N 1 8  

N OTC H 

- 55 -

COMMON � OUTPUT 

INPUT [t:J 
µ PC78L05 (0 1 0 1 3 )  

S O U R C E  
D R A I N 

2SK 1 2 5  (01 005 , 1  007) 

PLL LOCAL U N IT 

S O U R C E  

G AT E -

2SK2 4 1  Y ( 0 1  008) 

COLLECTOR EMITTER 
I 

BASE -

BA 1 L4L (0 1 0 1 4) 

(V iewed from Component s ide) 

(V iewed from Solder s ide) 

3SK 1 2 1 GR ( 0 1 006) 

BAS E 
EM I TTER 

2SA684 ( 0 1 009 , 1 0 1 1 , 1 0 1 2 ) 

2SC945P (02009,2 0 1  3 )  

2SC3354T (02007) 

BAS E 
E M I TT E R  � CO L L E CTOR 

� S H I E L D  

2SC 1 426 ( 0 1 002) 

CO L L ECTO R 

2SC2026 (02003)  

2SC2407 A (0 1 003)  

2SC3355 ( 0 1 004) 



F EX-76 7-7 C I RCU IT D IAG RAM 
FEX-767-7 VOLTAGE CHART (DC VOLTS) 

E (S) c (D ) B (G , )  (G2) 
REMARKS 

R T R T R T R T 

0 1 002 0 0 1 3 .3 1 3 .3 0 0.7 
l-----------------------

R01 [)(11 
- - -��- - - - - - - -��- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 

0 1 003 0 0 0 

0 1 004 0 1 .9 0 

0 1 005 0 1 .6 0 

0 1 006 2.9 4.7 9.0 

0 1 007 1 .5 0 1 1 .5 

0 1 008 0.9 0 1 3 .0 

0 1 009 9.0 9.0 0 

0 1 0 1 1 1 3 . 1  1 3 . 1  1 3 .0 

0 1 0 1 2 9 . 1  9 . 1  9 .0 

0 1 0 1 3 IN 9.0 9.0 GND 0 

0200 1 1 .0 8.4 

02002 0 . 1  8.8 

02003 0.9 8.8 

02007 0.8 7.7 

02009 0.9 3.0 

020 1 3 0.9 3 . 1  

8.3 0 0.8 

7.9 0 2.6 

8 . 1  0 0 

9.0 1 .6 1 .6 

0 0 0 

0 0 0 

8.8 9.0 8.2 

0 1 2 .3 1 3 . 1  

9.0 8.3 8.3 

0 OUT 5.0 5.0 

0 

0 

1 .5 

1 .3 

1 .5 

1 .5 

3.0 3.0 

MODE USB 

I 47 •SS'37 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

v 0 �I' 

006 
3SK l 2 1 G  --..--u� 

020 1 4 8.0 0 8.0 ! _ _ _ __ _ _ __ _ _ _ _ _ _ _ _  -·, 

i 
I 
I 

� I 
• I �--------

Q
-

1
_
4 

______ _,,'"'--.+--_ ___ .___, ���� v��S�l�Nn;.��v : I 2SA 1 1 1 5E jr6 l��o��:se�.::0�1ES. l 
I • ����i;o:;s 4:;:,.:�.<l_�-=::. I 
I 70cm PLL LNIT F2852 1 0 1 A  ( No . 20xx J cvo • .  P02· ' uo-45Dl'ttz cv-soo.... I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ! 

FEX-767-7 IC VOLTAGE CHART (DC VOLTS) 

P I N  No. 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  R EMARKS 

I RX - 0 0 0 -
0 1 001  I TX - 8.6 1 3 .3 1 3 .3 -
0 1 0 1 0 - - - - - - 0 - - - - - - 5.0 

02004 4.6 0.9 0 3 . 1  

02005 4.6 0.9 0 3.4 
MODE USB 

02006 4.6 0.9 0 3.0 

02008 5.0 - - 0 - 5.0 5.0 -
020 1 0 - 0 - - 8.0 - - - 0 

020 1 1 8.0 - - - - - - - - - - - - - - - - 0 

020 1 2 8.0 - - - - - - - - - - - - - - - - 0 

I 
I 
I I 
I 
I 
I ! 
I 
I 
I I 
I I 

RESISTOR v .. Ll.£5 ARE I N  n .  usw : 

C�AC!TOR v .. •.L(.£5 �E I N � ·  so .. v ;  
l�TOR VM...UES jl.R£ J N  1-El-E! I E S .  LN..ESS OTl-£J'IWISE t-OTEO. 

?Dem TRV MAIN UNIT F2851101 (No. 10 x x )  
L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

-- 56 -

25C1 426 25C2407 ( A )  cf-'"0l1e cvC.::,2,0 005 C38 016 t1 2SK 125 0 _ 0 01 t-OLe7C• - 3FI  

KEY 

.tfJf· ! .. . . )], 
"' "" 

v 0 

[70c�MAIN�rrF2sS1w1-----------------------1 
I � 0 0 0 03 0 ' ° 02 0 ' °0 > � � RU O O !  -- ' 
I BPF - - - - 2SC2407 ! A I  2SC1426 MST7 16 - - - - LPF - - - - 9 ANT 

�!'IE [JU VE  
ANT R L Y  I 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T X  13V 

TX IN & - - - 0 1 0 1 6  
l'-0487C 1 - 3A  

0 1 0 0 4  
2SC335.C. 

1 TX MIX 

\A'l l T  SELECT 

"""' 

0 1 0 0 1  �
BPF 2SK 125 � 

0 1 0 1 3  
'7BL05 

PLL Vee 

CONT SV 

3 5�( 1 2 1 G  
RF .,.., 

0 1 0 1 4  
B"1L4L 

B I AS O>ITL 

Rx evc'>--1--_._------------------------------' 

vco 
65.03-

7S.O�:z I 
I 
I I 
I 
I I 
I 

02003 
"()487C l - 3R  

MIX 

02005 
�PC1651G 

BU'F 

Q2 0 06 
_i.PC1651G 

Bl.FF 

J 70cm PLL L..NIT  F28521 0 1  

Q20 1 3  
2=>45 

BU'F 

2SC2026 
X2 

020 1 2  
TC9122P 

1/48 

Q2009 
2SC945 

BU'F 

Q2008 
�PBS i l C  

1/32 

Q2002 
2SK241Y """' 

Q20 1 0  
TC5081AP 
f CETECT 

2SK19'2AGR 
vco 

1 /42 fo.- 4 4 0 - 45�:z � 

2SAl l 1 5  
P . Qll Cl'(TL 

CONT 'ilV 

L- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- RECEIVE 

--- CONTROL 
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