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FT-227-R MEMORIZER 
2 METER FM TRANSCEIVER 

GENERAL 

The model FT-227R is a new synthesized 2 meter FM transceiver 
specifically designed to provide high performance for amateur VHF /FM 
communications. 

The transceiver utilizes the famed Y aesu computer theory, and is com­
pletely solid state. The unit has provision for the operation of 800 digi­
tal Phase Lock Loop channels>:< in 5 kHz steps between 144 to 148 MHz. 
An 11optical coupling" system eliminates rotary switches which always 
used to get oxidized and noisy. The digital LED's display the select-
ed channel in MHz, 100 kHz, and 1 kHz. The bright display lets you 
easily read the frequency in the bright sunlight without difficulty. 

A memory circuit memorizes any channel out of 800 channels. A 
touch of a switch brings you back to the memorized channel instant­
ly. 

In addition to a conventional �600 kHz repeater split, any transmitter 
offset frequency is memorized with a touch of a push-button for opera­
tion on any ODD split frequency repeater. 

The tone burst generator is built in for tone burst accessed repeater 
operation, and is fully adjustable for pitch, duration and level. 

An optional tone guarded squelch ( TGS) is provided for a silent 
monitoring. Placed in the TGS mode, a tone guarded signal 
automatically opens the receiver squelch circuit. The tone 
frequency can be selected within 160 Hz to 250 Hz. 

The BUSY lamp lights up if the channel is occupied by another 
station when the tone guarded squelch is in use. This also works 
as an alarm when the receiver volume is accidentally set too low. 
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The advanced circuit design features prevent damage to the tran­
sistors in case of high antenna VSWR, or reversed power supply 
polarity. 

The FT -227R is manufactured with a high regard for quality, 
utilizing a diecast front panel and a heavy gauge metal case which 
provides an extremely rugged package which minimizes the 
effects of shock and vibration. 

>:< Channels can be limited to 400 within either 144-14 6 MHz or 
146-148 MHz. 

The FT -227R VHF /FM transceiver is supplied complete with all mount­
ing hardware, cables, connectors and accessories required for a mobile 
installation, as shown in Figure 1. 

\ ' 

@ ® ® CJ) 
Figure 1. 

1. Transceiver with built-in 3 11 speaker. 

' � 
® ® @ 

2. Dynarriic push-to-talk microphone with retractable coiled cord. 

3 .  Universal mounting bracket (with screws, washers and nuts) . 

4. Power cable. 

• 5. Cigarette lighter adapter. 

6. Spare fuses. 

-7. Microphone hanger. 

� 8. Miniature phone plug for external speaker. 

9 .  Accessory plug . 

. 10. Tap connector. 
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HOW TO USE THE TAP CONNECTOR 

(a) Do NOT strip insulation from wires. 

(b) The tap connector will handle most wire sizes used in automotive 
instrument panels. 

(c) Slice the "hot" lead into tap connector as shown. 

(d) Insert transceiver power lead 3 /4 of the way into connector 
(just past metal connector element) . 

(e) Using pliers, press the metal connector element until it is 
FLUSH. 

(f) Fold the hinged cover over the connector element and snap 
firmly in place. 

Plastic Insulator 
with hinged 
"snap-in" cover 

power to 
transceiver 

slot for side 
entry of "hot" 
wire 

Figure 2. 

RED 

+ 

BLACK 

Figure 3 . 

Connection made 
with any pliers 
type tool by driving 
element over wires 

� wires 

Self-stripping "U 11 

type spring pres sure 
connector element 

The compact design of the FT-227R transceiver makes it ideal for 
mobile installation, operating directly from the vehicle's 12 Volt 
battery. For base station, use AC Power Supply rated 2. 5 ampere 
at l3. 8V DC. 
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GENERAL 

Frequency Coverage 

Number of Channels 

Speaker 

Microphone 

Power Requirement 

Current Consumption 

Metering 

Dimensions 

Weight 

TRANSMITTER 

RF Output 

Frequency Stability 

Modulation 

Deviation 

Audio Response 

/ 

Spurious Emissions 

Tone Burst 

Repeater Split 

SPECIFICATIONS 
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144 to 14 8 MHz>!< 

800 channels>!< 

Internal 3" dynamic speaker 
with provision for connecting 
an external 8 ohm dynamic 
speaker 

Dynamic push-to -talk microphone 
with retractable coiled cord. 

+ 13. 8 Volts DC, - 10% 
O. 5 Amps Receive 
1. 0 Amps Transmit (LOW) 
2. 5 Amps Transmit (HI) 

Illuminated front panel meter 
indicates relative received 
signal strength and transmitter 
power output 

180 (W) x 60 (H) x 220 (D) mm 

2. 7 kg. 

10 Watts (HI) or 1 Watt (LOW) 
into 50 ohms load at 13. 8 Volts 
DC 

+ - o. 002% 
F3 

+ - 5 kHz 

+l, -3 dB of 6 dB /Octave 
pre -emphasis characteristic from 
300 to 2500 Hz 

60 dB below carrier minimum 

Nominally one second at 1800 Hz 

'.: 600 kHz or any frequency in 

5 kHz increments 



RECEIVER 

Type 

Intermediate Frequency 

Sensitivity 

Selectivity 

Audio Output 

Double conversion super­
heterodyne 

10. 7 MHz first IF: 455 kHz 
second IF 

O. 3 p.V for 20 dB quieting 

+ + - 6 kHz at 6 dB: - 12 kHz at 
60dB 

1. 5 Watts at 8 ohms 

·INSTALLATION 

GENERAL 

The model FT -227R 
.
transceiver is designed primarily for mobile 

service, requiring only an antenna and a 13. 8 Volt DC power 
source for operation. 

The transceiver has been fa:ctory pre -tuned and requires no adjust­
ments for normal operation into a 50 ohm load. 

The antenna location is the most important consideration in either 
a base or mobile installation, with effective communication range 
directly related to antenna height. The antenna should always be 
in the clear and as high as possible; however, a minimum dis -
tance of 5 feet should be maintained between the VHF and other 
antennas. Also, in mobile installation, it is advisable to locate 
the antenna as far from the engine as practical, in order to min­
imize ignition noise pick -up. In all installations, ensure· that 
the antenna VSWR is less than 1. 5:1. 

For mobile installation, the popular antenna types are either a 
1/4 wave length whip with unity gain, or a 5/8 wave length afford­
ing approximately 3 � 5 dB gain. Mobile antennas are available at 
your dealer. 

To minimize losses in the antenna system, use the shortest length 
of coaxial cable that is practical, avoiding any sharp angles or 
kinks. Use type RO -8 /U cable if the transmission line length 
exceeds 25 feet, while RG -58U is suitable for shorter lengths. 
For all bends, form the cable into a radius of not less than 10 
times its diameter. 
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MOBILE INSTALLATION 

For mobile service, the FT -227R should be installed where the 
controls, indicators, and microphone are easily visible and 
accessible for operation. The unit may be mounted in any position 
without loss of performance. Suitable locations are under the dash, 
atop transmission tunnel, etc. A universal bracket is supplied 
with the transceiver for this purpose. Install the FT-227R as 
follows (refer to figure 4). 

1. Use the universal mounting bracket as a 
template to locate the mounting holes. 
Use a 3 /1 611 diameter drill for these holes 
and allow clearance for the transceiver, 
its controls, and connecting cables. Sec­
cure the mounting bracket with the screws, 
washers and nuts supplied, as shown in 
'4A.' 

·2. Install the transceiver in the mounting bracket, 

sliding it into the guide rail of the bracket, 

and tighten the screws on both sides. 

3 .  Microphone hanger may be affixed to any con­
venient place for handling the microphone. 

Figure 4 A. Figure 4 B. 
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4. The supplied power cable may be plugged directly into the 
vehicle 1 s cigarette lighter receptacle for casual operation 
if desired. For permanent installation, the lighterplug 
may be removed and the leads routed directly to the bat­
tery (red positive, black negative or ground) ,  or the 
nearest termination to the battery, i. e. ignition switch, 
fuse block, etc. If it is necessary to extend the power 
leads, use #1 6AWG insulated copper wire and do not extend 
the leads further than required to avoid excessive voltage 
drop. The frequency will shift to 14 7. 000 MHz or 14 7. 005 
when the supply voltage is accidentally opened by a loose 
contact of the power adaptor. 

CAUTION 

BEFORE CONNECTING THE POWER CABLE TO THE TRANS­
CEIVER, CHECK THE BATTERY VOLTAGE WITH THE EN­
GINE RUNNING (BATTERY CHARGING) . IF THE VOLTAGE 
EXCEEDS 15 VOLTS DC, THE REGULATOR SHOULD BE 
READJUSTED SO THE HIGHEST CHARGING RA TE DOES NOT 
EXCEED 15 VOLTS. ALSO, BE SURE TO OBSERVE PROPER 
POLARITY WHEN MAKING BATTERY CONNECTIONS (RE­
VERSED POLARITY WILL NOT DAMAGE THE FT -227R DUE 
TO THE PROTECTIVE CIRCUITRY INCORPORATED IN THE 
DESIGN, HOWEVER, THE EQUIPMENT WILL NOT OPERA TE 
UNDER THIS CONDITION) . 

5. Connect the power cable to the POWER receptacle 
on the rear panel. 

6. Connect the 50 ohm antenna cable to the ANT 
receptacle on the rear panel. 

7. Connect the microphone cable to the 4 -pin microphone 
receptacle on the front panel. 

8. An external 8 ohm speaker may be connected at the 
SP receptacle on the rear panel if d esired (this auto -
matically disconnects the internal speaker) . Use the 
external speaker plug supplied. 

BASE STATION INSTALLATION 

As a base station, the .FT -227R requires a source of 13 . 8 Volts 
DC at 2. 5 amperes. 
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CONTROLS & SWITCHES 

The FT-227R has been designed for ease of operation. However, 
the operator may not be familiar with some controls since it util­
izes modern computer technology. Be sure you throughly under­
stand the function of each control and indicator before operating 
the equipment. 

® ®@ 

1. Channel Selector 

2. VOL inner control 

3 .  SQL Outer control 

4. FUNCTION Switch 

@@ 

CD ® ® 7 

Figure 5 

Endless optical coupling selects 
800 channels. 

The VOLUME control adjusts the 
receiver audio output level and 
turns power off when rotated to 
an extreme CCW position. 

The SQUELCH control adjusts the 
receiver squelch threshold sens -
sitivity. 

Selects the transmitting frequency. 
SIMP -Simplex operation. +600 -
the transmitting frequency is 600 
kHz higher than the receive freq -
uency 
- 600-the transmit frequency is 
600 kHz lower than the receive 
frequency 
MEM-Transmit on memorized 
frequency. 
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5. DIAL Display 

6. METER 

7. MIC receptacle 

8 .  MEMORY switch 

9. 5UP switch 

10. TONE SQUELCH switch 

11. MEMORY RECALL switch 

12. BUSY indicator 

13. ON AIR indicator 

The digital display indicates the 
operating frequency. 

The meter indicates the signal 
strength on receive and the 
relative power output on transmit. 

Four pin connector is used for 
microphone input and push-to -
talk relay actuation. 

When pressed, the frequency on 
the dial is memorized and M 
lamp lights up. To release the 
memorized frequency, press the 
switch a second time. 

The channel frequency shifts 
5 kHz up and 5UP lamp lights up. 

An optional TONE SQUELCH 
circuit is activated when pressed 
and TONE SQ lamp lights up. 

When pressed, the memorized 
frequency is recalled and MR 
lamp lights up. 

The lamp lights up when a signal 
is received. 

The lamp lights up when in the 
transmit mode. 
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1. POWER receptacle 

2. SP receptacle 

3 .  ACC socket 

4. BURST switch 

5. 
I 

HI /LOW switch 

6. ANT receptacle 

REAR PANEL 

@ ® 

Figure 6 

A two-pin connector is used for 
connection to 13 . 8 Volts DC 
(negative ground) power source, 
vehicle battery, or AC power 
supply. 

Audio output is provided at this 
receptacle for an external speaker. 
(Output impedance is 8 ohms and 
the internal speaker will be dis -
abled when a plug is inserted) . 

The ACCESSORY socket is used 
for external control of the trans -
ceiver. 

_The BURST switch applies a short 
"t��sj:_11 to the carrier at the 
start of each transmission in the 
110N'' position. This is normally 
µsed only with "tone access" re­
peater actuation. 

The HI /LOW switch selects the 
desired RF power output, 10 Watts 
in HI position or 1 Watt in LOW 
position. 

UHF type coaxial receptacle for 
connection of antenna. 
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OPERATION 

INITIAL CHECK 

1 .  Rotate the VOLUME control switch in a clockwise direction to 
apply power. The meter will illuminate and the channel frequency 
is automatically set to 147 . 0 0 0  MHz (with S kHz up at depressed 
position) regardless of channel knob position. However, a mem­
orized frequency can be retained when the MEMORY switch is 
left in the depressed position. 

2. Rotate the SQUELCH control fully counterclockwise. 

3 .  Adjust the VOLUME control for a normal listening level (back­
ground noise or a station if one is transmitting) . 

4 .  When the channel is clear, ·  (background noise only) , rotate the 
SQUELCH control clockwise until the receiver is silenced and 
the busy lamp turns off. Perform this step carefully so as not 
to go beyond the silencing point or the receiver will not respond 
to weak signals. 

S. Set the HI-LOW switch on the rear panel to the desired power 
output position. 

FREQUENCY SELECTION 

The channel select knob i;;elects the frequency at every 10  kHz step. 
Clockwise rotation increases the frequency up to 14 8 .  0 0 0  MHz and 
counterclockwise rotation reduces the frequency down to 143 . 9 9 0  
MHz. When the S kHz up switch is pressed, the channel frequency 
is shifted S kHz higher. On 144 . 8 0 0S and 143 . 9 9 0  kHz, the trans­
mitter section is automatically disabled to prevent transmission 
outside amateur bands. 

NOTE: When the memorized frequency is recalled with the channel 
outside the amateur band (14 3 . 9 9 0  on 14 8 .  OOS MHz) , the guard circuit 
is still on, therefore, the transmitter cannot be activated by the PTT 
switch. 

CAUTION 

Channel selection should not be done while the transmitter is 
keyed. 

MEMORY OPERATION 

Select the channel desired with the channel select knob. Then press the 
M (Memory) switch. The M lamp lights up indicating the channel is 
memorized. The memorized frequency shifts S kHz up when the SUP 
switch is pressed and shifts down when the SUP switch is released. 

After the frequency is memorized, the channel selector knob can be 
used to select other frequencies. To recall the memorized frequency, 
press the MR (memory recall) switch. 
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The MR lamp li ghts up and the memo rized fr equency i s  di splayed on 
the dial window . When the MR switch i s  p r e s s ed again, the frequency 
goe s back to the frequency p r e s e t  by the u s e  of the channel s el e cto r 
knob . The channel s ele cto r  knob can then be u s ed to s el e ct a new 
fr equency. To relea s e  the memo rized frequ ency , p r e s s  the M s witch 
again . 

The mem.o rized fr e quency i s  kept in the memo ry when the powe r i s  
turned off b y  the fr ont panel switch . Howeve r ,  the memo ry di s -
app e a r s when the pow e r  c o rd i s  r emoved fr om the pow e r  s ou r c e . 

The memo ry ci r cuit works with the FUN C TION switch in any p o s -
ition . 

When the FUN C TION switch i s  in the ME M po s ition, the MR switch i s  
inope rative and the memo rized fr equency i s  transmitted b y  the P T T  
switch . 

REP E A T ER OPER ATION 

The transmitting frequency may be shifted to either the lowe r  o r  
highe r s i$e fo r r e pe ate r ope r ation. When the FUN C TION switch 
is s e t  to - 6 0 0  kHz, the transmitting fr equency shift s 6 0 0  kHz up 
from the di s played r e c eive fr equency. With the FUNCTION switch 
at - 6 0 0  kHz, the transmitting fr equenc y shift s 6 0 0  kHz down . 

The MEMORY function can b e  u s ed with the function switch on the 
r ep e ate r po s ition and the r e c e ive fr e quency i s  memo rized . 

F o r  non - s tandard offs et, fi r s t memo rize the transmit fr e quenc y. 
Then find the r e c eive fr e quency u s ing the channel s ele cto r knob . 
Set  the FUN C TION switch to MEM po sitio n .  Now the tran s c e ive r 
trans mits on the memorized fr equency and r e c eive s the fr equency 
di splayed in the channel wind ow .  

Extr eme cautio n  s hould b e  ob s e rved s o  a s  no\ to transmit outside the 
amateu r b and s with the FUN C TION swi tch at - 6 0 0  kHz and ME M 
POSI TION . 

If op e r atlng on a repeate r  channel r e quiring "to ne a c c e s s ;' s et 
the BURST switch on the r e a r  panel to the "ON" po s ition . The 
"tone bur s t" will be appli ed to the c a r rie r e a ch time the pu sh­
to -tal k  l e ve r  on the mi c r ophone is depr e s s ed .  

NO T E: Refe r to the T one Adju s tments 
parag r aph to chang e the tone 
fr equency o r  duration (fa cto ry 
s e t  fo r 1 8 0 0  Hz and one s e cond) . 

When r e ady to transmit, hold the mi c r opho ne clo s e  to your mouth, 
dep r e s s  the pu s h -to -talk leve r and speak di s tinctly at a no rmal 
c onve r s ation le vel . Che c k  that the r ed "transmit" indi cato r 
illuminate s and the mete r  indi c ate s upwa rd . 
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T HEORY OF OPERA TION 

The blo ck diagram and the c i r cuit de s c ription that follow s will provide 
you with a bette r und e r s tanding of  thi s tran s c e ive r .  Refe r to the s ch ­
emati c  diagram fo r c i r cuit d e tail s .  

The trans c e ive r con s i s t s  o f  a transmitte r, and a double conve r sion 
sup e r  hete rodyne r e c e ive r utilizing a di gital pha s e  lock loop syn ­
the s ize r ,  capable o f  ope rating on any o f  the 8 0 0  channel s within 
the frequency range of 144 to 14 8 MHz . Solid state c i r cuitry i s  em ­
ployed throughout and compute r theo ry i s  utilized fo r fr equency 
s e le c tion . The tr ans c eive r i s  de s igned to ope rate from a 1 3 . 8 
Vol t s  - 1 0% ne gative g round pow e r  s our c e . 

TRANSMI T T ER 

The transmitte r p r oduce s a F r e quency Modulated (FM) s ignal . The 
audio s ignal from the mi c rophone is s et to a prope r level by VR2 01 
and amplified by Q2 01 , Q 2 0 2  and Q2 0 3 , (2 S C 3 7 2 Y ) . The audio out ­
put from Q 2 0 2  i s  coupled to the I D C  (In s tantane ou s D e viation Con ­
trol)  cir cuit whe r e  both po s i tive and ne gative peaks a r e  clipp ed by 
diod e s D2 01 and D 2 0 2 , (1Sl 5 5 5 ) . The output from the la s t  ampli ­
fi e r  Q2 0 3  i s  fed through a l ow -pa s s  filte r whi ch attenuate s fre ­
que ncie s  abo ve the spe e ch r ang e cau s ed by the clipping at the level 
s et b y  the deviation c ontr ol pote�.tiomete r VR2 0 2 . Thi s c ontr ol i s  
nominally s e t  for a deviation o f  - 5  kHz . The s p e e ch si gnal i s  then 
applied to a pha s e  modulato r va r a cto r diode , D 4 01 , (ISV5 0 )  whi ch 
va ri e s the fr equency of  the 1 0 .  7 MHz c ry s tal contr oll ed o s cillato r , 
Q 4 01 (2 S C 3 7 2 Y ) . The fr e qu ency modulated 1 0 .  7 MHz si gnal i s  then 
amplified by a buffe r amplifie r Q402 , (2 SC 3 7 2 Y )  and then fed to 
a b alanced mixe r c onsi s ting of Q 4 0 3  and Q404 , (2 SK 1 9 GR) whe r e  
the signal i s  conve rted u p  to 144 -14 8 MHz s ignal b y  mixing with 
the 1 3 3 . 3 -13 7 .  3 MHz s i gnal d elivered fr om the VCO (voltage 
c o ntr olled o s cillato r ) . The output frcm the balanc ed mixe r  i s  
fed through the tuned c i r cuit s  con s i s ting o f  T 4 04 - T4 07 to an am ­
plifie r  Q4 0 5 , ( 3 5K4 0M) . T 4 04 - T4 0 7  i s  tuned to the transmitting 
fr e quency by va racto r  diode s  D4 0 3 -D4 0 6 of  who s e  c apa citance 
change s in a c co rdan c e  with the DC output Voltage  from the PLL 
cir cuit . The 144 -14 8 MHz s i gnal i s  then amplified  by the ampli ­
fi e r  s tage s con s i s ting of Q2 0 4 , (2 5 C 5 3 5A ) , Q20 6 ,  (2 S C 2 0 5 3 ) , Q 2 07 , 
(2 S C 7 3 0 ) and Q 2 0 8 ,  (MRF21 2 ) whi ch delive r s  1 0  Watts of RF ene rgy 
thr ou gh a diode switch and l ow pa s s  filte r into a 50 ohm load . 

Diod e s D 2 0 5 , and D2ll (1Sl 8 8FM) r e c tify a small po rtion o f  the RF 
output and applie s  the r e sultant D C  volta g e  to the mete r  whi ch 
indi c ate s r elative pow e r  output from the transmitte r.  

The D C  output from D 2 0 5  al s o  is  delive red to the lamp drive r Q 2 0 9  
and Q21 0 ,  (2 S C 3 7 2 Y )  which turns the O N  AIR lamp o n  during the 
transmi s s ion. 
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If  the transmitte r i s  keyed without an antenna being conne c ted, o r , if 
a high VSWR exi s t s  in the antenna s ystem, the refl e cted pow e r  is de -
te c ted thr ough T 2 0 2  and a diode , D 2 0 8 ,  ( 1Sl 8 8FM) whi ch p rodu c e s DC 
voltag e .  Q 2 ll , (2S C 3 7 2 Y )  conducts  with DC voltage applied through 
VR2 0 5  cau s ing a d e c r e a s e  in Q212 , ( 2 S C 3 72 Y )  1 s colle cto r cur r ent . 

Thu s , the colle cto r volta ge of  Q213 , ( 2 S A4 9  6) drop s , cau sing 
Qll , (2 SD2 3 5 ) to d e c r ea s e  curr ent and s upply voltag e  to the PA 
amplifie r  whi ch i s  low e r ed to prevent damage to the tran s i s to r .  
The thr e shold l evel i s  s et by VR2 0 5 . Thi s cir cuit i s  al s o  u s ed 
to switch the output powe r down to 1 Watt when the HI -LOW switch 
is s et to LOW . The amount of pow e r  r e duction may be adju s ted 
with VR2 0 6 .  

The antenna chang e -ove r cir cuit c on s i s t s  of  switching o f  diode s 
D 2 0 6  and D 2 0 7 , ( MI 3 01) . 

The tone bur s t  ci r cuit c ons i s t s  of  a timing gene rato r and a gated 
multi vibrato r . With the BURST switch a t  the 110N11 po s ition , a 
D C  voltage i s  applied to the tone bur s t  c i r cuit .  When the trans -
mitte r i s  keyed , Q 214 , (2 SC 3 7 2 Y )  conduc t s  and trigge r s  the one ­
s hot multivib rato r Q21 5 ,  (MC14 011 B ) . The other half of Q 2 1 5  
g ene rate s a tone s i gnal which is amplifi e d  by a buffe r Q 2 1 6, 
(2 S C 3 7 2 Y )  and applied to the mic rophone circuit of the transmit ­
te r . 

The tone frequency i s  adjus table by VR2 0 7 ,  while the output level 
(d eviation) is  adju s table by VR2 0 9  and the bu r s t  du r ation by 
VR2 0 8 .  

RE C EI VER S E C TION 

The input s ignal from the antenna i s  fed through the low -pa s s  filte r 
c on s i s ting of  Ll , L 214 , L 2 1 3 ,  Cl and C 2 4 3  -C 2 4 5  and the dio d e  change -
ove r switch con s i s ting o f  D 2 0 6 ,  D 2 0 7  and L212 to the F E T  amplifi e r  
QlOl , ( 3 SK 51 ) . The amplifi ed s ignal i s  then appli ed through four s tage 
high Q coax r e s onato r s  to the fi r s t mix e r Ql0 2 , ( 3 SK 51) . The u s e  of 
a dual gate F E T  RF amplifie r to gethe r with high Q c o ax r e s onato r s , 
minimize s e ffe cts  of  c ro s s  modulation a nd othe r spuriou s r e s p o ns e s  
while pr oviding a low noi s e  fi gu r e  fo r the r e c e ive r front end . 

The 144 to 14 8 MHz s i gnal i s  hete rodyne d  with the fi r s t  l o c al o s c ill ­
ato r and p roduc e s a 1 0 . 7 MHz fi r s t  I F  s ignal . The fi r st l o c al os -
cillato r is d elive r ed from the PLL (Pha s e  Lo ck Loop)  VCO c i r ­
cuit . 

The fi r s t  I F  s i&.nal i s  fed through a c ry s tal filte r XFlOl  whi ch ha s 
a pa s s  band o f  - 7 . 5 kHz , to the s e cond mixer Ql03 , ( 3 SK 4 0M )  
whi ch produ c e s  a 4 5 5  kHz s e cond IF s i gnal by hete r odyning with 
the 1 0 . 2 4 5  MHz output s i gnal of the s e c o nd lo cal o s cillator Q104,  
(2S C 3 7 2Y ) . Ql 0 5 ,  (2SA 5 64 )  works as  a switch whi ch di s conne c t s  
the s upply voltage  t o  Ql04 when the P L L  c i r cuit i s  unlo cked . 
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The s e cond IF circuit con s i s ts of Ql 0 6 ,  Ql07 , Ql 0 8 ,  (2 S C 3 7 2 Y )  and 
Ql09, (p.P C 5 7 7 H) . The c a s c ad e  conne cted c e r ami c filte r s  C FlOl  and 
C F 1 0 2  p r ovide na r r ow band s el e ctivity fo r the re ceive r and the limit ­
ing a c tion of  Ql09 r emove s any amplitud e va riation to the c e rami c  
di s criminato r c on s i s ting o f  CDlOl , D l 0 6, and Dl 0 7 ,  (1Sl 8 8FM) . 

The dis c r iminato r produc e s  an audio output in re sponse to a 
c o r r e s ponding fr equency s hift in the IF s ignal . The output audio 
s i gnal i s  amplified by Qll3 , Qll4 , (2 S C 3 7 2 Y )  and is applied a c ro s s  
the VOLUME c ontrol VRl to the input o f  the audio amplifi e r  Q11 6 ,  
(p.P C 5 7 5 C 2 ) . The output from Qll 6 i s  appli ed in s e rie s through the 
A C C  s o cket to the inte rnal s p e ake r .  The low-pa s s  filte r betwe en 
Qll 3 and Qll4 attenuate s the audio fr equency spectrum above 3 kHz 
to inc r e a s e  r eadability of the r e c eived s ignal . 

A p o r tion of  the 4 5  5 kHz IF  s ignal i s  rectified by D l 0 3 , Dl04 , 
(1Sl 8 8FM) fo r S -me te r indi c ation . VRl Ol i s  u s ed to adju s t  th e me te r 
s en s itivity . 

When no c a r rie r i s  p r e s ent in 4 5 5  kHz I F , the hi gh fr e quency noi s e  
a t  the di s c riminato r output i s  amplified by QUO and Qlll , (2 SC372Y) then 
dete c ted by Dl08 and Dl09, (1Sl 8 8FM) to produc e  a DC volta g e . Thi s 
volta g e  i s  then applied to tu rn Qll2 , (2S C 3 7 2Y )  on . With the condu c -
ti on of Qll2 , the b a s e  of Qll 3  is g r ounded to s quelch the audi o ampli ­
fi et . '\\rhen a c a r ri e r  i s  p r e s ent in the 4 5 5  kHz IF , the noi s e  i s  remov ­
ed from the dis c riminato r output and the audio amplifie r then r e c ov-
e r s  normal o p e r ation . 

The s quelch ci r cuit op ening cau s e s  Qll 3 to condu c t ,  c au s ing lamp 
drive r Qll 5 , (2 S C 3 7 2 Y )  to d r aw cur r ent to li ght up the BUSY LAMP . 
The SQUE L C H  control s ,  VRZ and V:Rl02,  s et the threshold level. 

HE TERODYNE OSCILLATOR 

The  hete r ody:ne s i gnal i s  g e ne rated by the PLL (pha s e  lock loop)  
c ir cuit cons i s ting of  VCO (voltag e  c ontrolled o s c illato r ) , r e fe r ence 
c r y s tal o s cillato r ,  p r o g r ammabl e divid e r  and pha s e  c omparato r . 

The V C O  o s cillator , Q 3 01 ( 2SK19GR) gene rate s 13 3 . 3 -1 3 7 . 3 MHz 
s i gnal s . The o s cillato r fr equency i s  controll ed by a va r a cto r 
diode D 3 01 ,  (1S 2 2 0 9 )  whi ch va rie s the c apa citance of a tuned 
cir cuit con s i s ting of  L 3 01 ,  T C 3 01 ,  C 3 0 2 and C 3 04 in a c co rdanc e 
with a D C  volta ge  suppli ed from a pha s e  c omparato r Q 3 0 9 , 
(T C 5 0 81P ) .  

The output s ignal from Q3 0 1  i s  amplifi ed by a buffe r amplifi e r  
Q 3 0 2 ,  ( 3 SK 4 0M) and Q 3 0 3 , (2S C 5 3 5A )  and fe d through a diode 
switch, D 3 0 2 and D 3 0 3 , (1Sl 5 5 5 ) to the r e c e ive r o r  tran:s mitte r 
mixe r s . 
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A po rtion of the output from Q 3 0 3  i s  fed through a buffe r amplifie r 
Q 3 04 , 3 SK40M to a PLL mixe r ,  Q 3 0 5 ,  (2S C 5 3 5.A)whi ch produce s 
1 -5 MHz P LL I F  s i gnaled by mixing with the PLL hete rodyne s i g ­
nal . 

The PLL hete rodyne s ignal i s  generated by a ove rtone c ry s tal 
controlled o s cillato r Q 3 1 0 , (2SC 3 7 3 ) .  The c ry s tal frequency 
i s  s hown in Table 1. 

X -Tal F r equency PLL He t. F r eq . Remarks 

X3 01 44 . 1 0 0 0 0  MHz 1 3 2 . 3 0 0  Simplex 

X3 02 4 3 . 9 0 0 0 0  1 3 1 . 7 0 0  T X - 6 0 0  kHz shift 

X3 0 3  44 . 3 0 0 0 0  1 3 2 . 9 0 0  TX+ 60 0  kHz shift 

X3 04 44 . 1 01 6 6 1 3 2 . 3 0 5  Simplex 5 kHz up 

X3 0 5  4 3 .9 01 6 6  131 . 7 0 5  T X  - 60 0  kHz 5kHz up 

X3 0 6  44 . 3 01 6 6  1 3 2 . 9 0 5  T X+ 60 0  kHz 5kHz up 

Table 1. 

The diode switch D 31 5 -D 3 2 0 ,  1Sl 5 5 5  s el e cts  the app r op ri ate c r y s tal in 
a c c o rdance with the FUN C TION switch and 5kHz up switch . The out ­
put from Q 3 1 0  i s  fed to a tripl e r  Q 3ll , (2 S C 7 1 0 )  whi ch produce s the 
P L L  he te rodyne s i gnal . 

The PLL IF  s i gnal i s  fed through a low pa s s  filte r c ons i s ting of  
L 3 0 5 ,  C 3 3 1 and C 3 3 2  to  the amplifie r s  Q 3 0 6  and Q 3 0 7 , (2 S C 3 7 2 Y ) . 
The amplifi ed s i gnal i s  then fed to a p r o g r ammable divid e r , Q 3 0 8 ,  
(uP D 8 5 7 C ) . 

The cry s tal o s cillato r , Q 3 1 2 , (2S C 3 7 3 )  g ene r ate s 1 0 . 2 4  MHz s i gnal , 
a nd its output i s  fed to the s cale r /divide r  Q 3 0 8  (uPD 8 5 7 C ) , whe r e  · 

the 1 0 .  2 4  MHz s ignal gene r ate s a 10 kHz r e fe r enc e s ignal. 

The di gital pha s e  compa rato r Q 3 0 9 , T C 5 0 81P compa r e s  the pha s e  
o f  the PLL I F  s i gnal with that of the refe r enc e s ignal , and any 
pha s e  diffe r enc e i s  conve rted into an e r ro r  c o r r e c ting voltage . 
Thi s e r ro r  c o r re cting voltage i s  fed to the va r a c to r  diode D 3 01 
whi ch change s  the output s i gnal pha s e  to l o ck with that of the 
r efe rence s i gnal . 

Whe n the VCO i s  lo cked , the c ons tant voltag e  at pin 4 of Q3 0 9  i s  
applied to Q 3 1 6 ,  (MPSA1 3 )  to conduct ,  and in turn Q31 5 , (2 SC 3 7 2 Y )  
cuts off .  The "H" volta ge a t  the coll ecto r  o f  Q 3 1 5 turn s Q 2 0 5 , 
(2S C 3 7 2 Y )  to conduct and it  suppli e s  D C  volta g e  to the exc ite r 
young e r  s tage s Q 2 04 and Q Z 0 6 .  When the V C O  i s  unlo cked , the 
D C  voltage at the emitte r o f  Q 2 0 5  drop s to p r event a normal o pe r ­
ation of Q 2 0 4  and Q2 0 6 .  
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The output voltage from Q3 1 5  i s  r eve r s ed in polarity by Q314 , 

( 2SC 3 7 2Y )  and applied to the Q60 6 ,  ( 2SC3 7 2Y )  ke e ping the coll e cto r 
of Q 606 in "H" level in o rde r to drive Q 601 through Q603 for the 
di s play of the c hannel fr e qu e ncy . The voltage i s  al s o  applied to 
Ql0 5, ( 2SA5 64) which supplie s  DC voltage to a s e cond hete rodyne 
o s cillato r Ql 04 , ( 2SC 3 7 2Y ) . 

Whe n the VCO i s  unlocked, the c olle cto r D C  voltage drops  c au s ing 
the LED's to turn o ff and s imultaneou s ly the s e cond hete r odyne 
o s cillato r  c e a s e s  to o s cillate . Thus  the r e c eive r i s  muted until 
VCO lo ck o c cur s . 

PLL C ON TROL SE C T ION 

The o pti c al coupling s y s tem utilize s two photo -inte r rupter s Q2 and 
Q3 , ( P S -4 0 01 )  to ge ne r ate two signal output s whi ch a r e  appli ed to 
a PLL counte r unit . The s ignal a pplied to CK te rminal is fed 
through a wave s hape r Q7 10 , ( M C14 049 B) to B C D  up down counte r ,  
Q7 0 7  ( 1 0  kHz) , Q7 0 8  ( 1 0 0  kHz) and Q 7 09 ( 1  MHz) , u s ing MC14 51 0 B  
a s  a clock s i gnal . 

The signal applied to U /D te rminal i s  inve rted by a unit of Q71 0  
and contr o l s  the up-down c ounte r . The output from Q7 07 -Q7 0 9  
i s  f e d  t o  a 4 bit data s ele cto r, Q7 01 - Q7 0 3 ( MC14 51B) and Quad 
latch , Q7 04 -Q7 0 6 , ( M C14 042B) , which a r e  u s ed fo r m emo ry 
whe n  the MEMORY switch i s  pre s s ed .  

The output from Q7 01 -Q7 0 3 i s  fed to a pro grammable divide r ,  
Q 3 0 8 , ( pP D 8 5 7 C )  • 

Q7ll , ( MC14 0 81B) (fo r high e nd )  and Q712, ( MC14 028B) (fo r low e nd )  
cut o ff Q71 3 , ( 2SC 7 3 5Y )  t o  prevent any transmi s s ion outs ide the 
amateur band s  . 

The BCD signal s at the input o f  the pro g rammable divide r a r e  al s o  
fed to the LED d rive r , Q601 - Q 6 0 3 , (MSM 5 61 ) to drive LED ,  D 6 01 -
D 60 3 ,  TLR 312.  

4 -BIT foll adde r ,  Q 604,  ( M C14 00 8B) i s  u s ed a s  a bina ry adde r to 
produ c e  4 -8 di s play on MHz range . 

LED ,  D 6 04 , ( TLR3 12) di s play s 0 o r  5 by the 5 UP switch . 

The di s play LED will b e  turned off by Q 60 5 , ( 2SC 3 7 2Y )  when an 
unlo cked s i gnal is r e c e ived . 

POWE R SUPPLY 

D C  1 3 . 8 Volt supply is u s ed fo r the audio powe r amplifie r Qll 6 ,  r e lay 
and l amps . The supply voltage to the d rive r and final powe r  amplifi e r  i s  
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fed through the voltage regulator, 011 (2SD235D) which is controlled 

by the HI/LOW switch and the automatic final protection circuit. 

Voltage regulator, 0605 (,uPC14305) regulates the supply voltage at 

5 Volts to supply 0308 and the display unit, 0313, (2SC372Y) and 

D301, (RD6,8EB) regulates the supply voltage at 6 Volts for the 

VCO and phase comparator. The 5 Volts supply for the PLL con­
trol unit is regulated by a zener diode, D3, (WZ050) and is connect­

ed directly to keep memory when the power switch is turned off with 

M switch pressed. 

A regulated 8 Volt supply using 0117, (pPC14308) is used for all other 
circuits. 

When the function switch is at MEM position, D4 (WZ050) supplies 

5 Volts to the receiver. and D5, (WZ050) supplies 5 Volts to the 

transmitter. 

IOkHz IOOkHz MHz 

Figure 8 
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OPTIONAL TONE SQUEL C H  C IR C U IT 

The Tone Squel ch ope ration pe rmits p rivate c ommunic ations on 
c rowded channel s .  The tone s quelch cir cuit di s able s the audio 
cir cuit of r e c eiver until a p r e s et tone si gnal i s  r e c eived . 

The tr ansmi tted s i gnal i s  modulated by the to ne s i gnal within 
70 Hz to 2 5 0  Hz which i s  below the 3 0 0  Hz to 3 0 0 0  Hz voi c e  
frequency rang e  us ed in radio communicati ons. 

The tone s ignal is  gene r ated by Q 5 0 2 , N E S  67 and its fr equency 
i s  s et by R 5 1 6 ,  VR 5 0 2  and C 5 1 6 .  The l evel of the tone s i gnal i s  
s et by VR5 0 4  and i t  i s  fed t hrough a buffe r amplifi e r  Q 5 0 3 , 2 SK19 GR 
to the low -pa s s  filte r consi s ting of unit  ''d'' of  an ope rati onal amplifi e r  
Q 5 0 1, M C 3 40 3 . The tone s i gnal i s  then sup e rimpo s ed to the s pe e ch 
s ignal by Q 2 0 2 . The cons tants fo r p r e s et fr equency a r e  obtained from 
the chart . 

The audio output s i gnal from the r e c e iver di s c riminato r i s  fed to the 
unit "a" of  Q 5 01 ,  MC 3 40 3 .  The unit "a" of Q 5 01 fo rms a hi gh -pa s s 
filte r and the unit "b" of Q 5 01 fo rms a T -notch filte r .  Both filte r s  
r emove the tone s i gnal from the audio s i gnal whi ch i s  then fed through 
an audio amplifi e r  Q 5 0 5 , 2 S C 3 72 Y  to the r e c eive r  audio amplifi e r  Ql 11 . 

The tone s ignal pa s s e s  through a low pa s s  filte r by unit "c" o f  Q 5 01 and 
i s  fed to Q 5 02 ,  NE S 67 . When the tone s i gnal ha s the s ame fr equency 
a s  p re s et fo r transmitting , the volta g e  of pin 8 of  Q 5 0 2  be come s low 
c au s ing Q 5 04 ,  2 S C 3 72 Y  to "O FF".  In turn , proper bi a s  voltage i s  
applied t o  Q 1 19 fo r no rmal op e r ation . 

Without p r op e r  tone s i gnal , Q 5 04 c onducts , r emoving the p rop e r  bia s 
from Q 119 to di s able the audio c i r cuit. 

As the c o nventional c a r ri e r  s quelch cir cuit is oper ative when the tone 
s qu elch i s  s witched in , the bu s y  lamp li ghts up when any c a r r i e r  i s  
r e c e iv ed. 

( S w  Al 
,----------------------·----, I I I oso> I I I I I I I 

(TONE SQ SWITCH) 

TONE SQUELCH(PB-1555A> OPTION 

F i gu re 9 

I I 
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C516 
* 

70Hz 
I 0.15µF 

160Hz 

160Hz 
I O.lµF 

250Hz 

* * * * R 516 R 513 R 514 R 524 

39K0 15K0 470K0 15KO 

33K0 8.2K0 270K0 s.2Kn 

Table 2 



MAINTEN AN C E  & ALI GN MEN T 

GENERAL 

The rriodel FT - 2 27R tran s c eive r ha s been c a r e fully ali gned and te s ted 
at the fa ctory prio r to s hipment . The r eliability of the s olid - s tate 
devi c e s u s ed in the FT - 2 2 7R should provide ye a r s  of  troubl e fr e e  
s e rvic e  if  the trans ce ive r i s  not abu s ed and no rmal, routine main­
tenanc e i s  c a r ried out . 

THE FOLLOWING PRE C AU TION S SHOULD B E  O BSERVED TO PRE ­
VEN T  D AM AGE TO THE TRANS C E IVER: 

(1 ) Do no t exc e ed 14 Volts D C ,  at the POWER r e c eptacle.  
When op e r ating mob il e, che ck the batte ry volta g e  und e r  the .load 
(tr an smi tte r "keyed" in FM mode ) with the engine running fa st  
enough s o  the ammeter shows a "chang e ' .' In additi on, do no t 
ope rate the F T - 2 2 7R if the supply voltage i s  b elow 12  Volts DC . 

(2 ) Avoid dir e c t  expo sur e to s unshine o r  wate r.  

Figure 10 TOP VIEW 
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ROUTINE MAINTENAN C E  

Routine mainte nanc e  s hould be limited to ke eping the trans ceive r clean ,  
and pe riodic pe rfo rmance che cks o f  the transmitte r R F  powe r output and 
the re c eive r  s ens i tivity . 

Cle aning: 

When the tran s ceive r ha s be en u s ed in du s ty o r  s andy area s ,  the in ­
te r i o r  should be p e riodically cleaned . A va cuum - c leane r should 
be u s ed , while any caked o r  ac cumulated dirt may be r emoved with 
a s o ft brush . Che ck the inte rior to make sur e that it i s  tho r oughly 
dry befo r e  r epla cing the ca s e  and/o r oper ating e quiprr1ent. Wipe the 
exte rior with a damp cloth wheneve r requi r ed . 

PERFORMAN C E  C HE CKS 

Make all p e r fo rmanc e che c k s  at  13 . 5 Volt s  DC (under  load ) . 

Che ck the transmi tte r output a s  follow s :  

(a) Conne c t  a suitable 5 0  ohm dummy load/R F  wattmete r to th e AN T 
r e c eptacle . 

(b) S e t  the channel s ele cto r  to any channel and key the transmitte r 
while ob s e rving the pow e r  output . The powe r should be ap ­
p roximately 1 0  Watts,  and the S -mete r should read between 
6 and 8 r elative p owe r output. 

Che ck the r e c e ive r s en s itivity a s  follow s :  

(a ) C onne ct a n  A C  VTVM t o  the S P  r e c eptacle,  and s et the SQU E L C H  
control fully c ounte r - clo ckwi s e . 

(b) C o nne ct the RF output o f  a p r e c i s ion , VHF s ignal gene rato r to the 
ANT r e c eptacle and with no s i gnal input note the VTVM r eading . 
Adjust the VOLUME contr o l  and V T VM r ange , a s  requi r ed, to 
obtain an app roximate full s c ale r e ading . (DO NO T chang e the 
VOLUME contr ol s etting afte r thi s adju s tment i s  mad e ) .  

( c )  S e t  the s i gnal gene rato r  to the r e c e iving fr equency o f  the trans -
c e ive r and adju s t  the output amplitude of  the s i gnal gene rato r 

until the VTVM r e ad s  l/lOth (2 0 d B  d e c r e a s e )  o f  the re ading in 
s tep (b ) . The s ignal generato r output voltag e  at thi s point i s  
the 20 d B  quieting s ens itivity , and should b e  appr oximately 
0.3 uV . 

If  the above p e r fo rmance che ck s  indicate a ne ed fo r re ali gnment it  i s  
r e c ommended that the tran s c eive r b e  returned to the deal e r  fo r ali gn ­
ment . The alignment p r o c e dur e s  requi r e  s p e cial te st  equipme nt and 
te chnique s not no rmally available to the ave r a g e  owne r . Attempts to 
r ealign the tuned c i r cuits  without prope r te s t  e quipment may r e sult 
in d e g r aded p e rfo rmanc e  o f  the tr an s c e ive r .  
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ALIGNMENT 

SOME OF THE FOL LOWI NG  ALI GNMENT PROC EDURES REQUIRE 
SPE CI AL TEST EQUIPMEN T AND TEC HNIQUES AND S HO U LD ONL Y  
BE D ONE B Y  AN EXP ERT TE C HNI CIAN . 

TR ANSMITTER 

( 1 )  RF Power Amplifi e r  

a )  S e t  the channe l  to 14 7. 0 MHz. C onne ct  a YP -1 5 0  5 0  ohm dummy 
load /watt mete r to the antenna conne ctor . C onne ct  a VTVM 
betwe en TPl and ground ( lV DC r ange ) . 

b )  K ey the transmitte r and peak T201 for maximum V TVM reading . 

c )  Set  the HI /LO W  switch to HIGH p o s ition and VR20 5 to extreme 
C C W  pos ition . P eak TC 2 01 thr ough TC 2 0 6  for maximum power 
output as  indic ated on th e Y P -1 5 0 . 

d )  Set  the HI/LO W switch to LOW po s ition and s et VR206 for 1 Watt 
output. 

c 0 

u u Cl'. u u u u Q Cl'. 
f- f- > f- f- f- f- > 

VR102 

VR202 VR1o:J 

Q103 

T102 

VR201 VR101 

Figure 12 ALIGNMENT POINT 
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( 2 )  AFP ( Automati c Final P rote ction) 

a )  Conn e c t  the YP-1 5 0  to the antenna c o nnector . Set VR2 0 5  
to the extreme C C W  po s ition . C onnect the VTVM to cathode 
(+) of  D 2 0 8  and g round ( -) and adju s t  VR2 04 for minimum 
VTVM reading . 

b )  Slowly advanc e VR2 0 5  in C W  (Clo ckwi s e )  di r e ction until the 
output powe r i s  about to de c r ea s e . 

( 3 )  PO Mete r  

S e t  VR2 0 3  to the point whe r e  S mete r show s  8 with full output . 

(4 ) D e viation 

a) C o nne ct Y P -1 5 0  to the antenna c onne cto r ,  the output of an 
audio o s cillator betwe en pin 2 (hot) and 1 (g round) of mi c ro ­
phone r e c epta cle and a deviation m ete r a s  illu s trate d  in Fig. 13. 
S e t  the audi o output level to 2 5  mV at 1 kHz. 

b )  Conn e c t  a frequency c ounte r betwe en TP 3 of the P L L  unit and 
g r ound. 

c )  K e y  the transmitte r by gr ounding pin 3 of mic r ophone r e ceptacle . 
Adju s t  T4 01 fo r a 1 0 . 7 MHz counter r eading . 

d) Set  the output level of the audio s ignal gene rato r  to 2 5  mV at 
1 K Hz and adju s t  VR2 0 2  fo r � 5 kHz deviation . 

e )  �e t  the audio level to 2 .  5 mV. Adju s t  VR2 01 fo r a deviation of 
-2 . 5 kHz. 

FT-227R 
Deviation 

Meter 

Audio 
'----< Oscillator 

Figure 13 

P.0 Meter 
(Dummy Load) 

0 
Oscillo · 

scope 

counter counte r 
clo ckwis e clo ckwi s e  clokwi s e clo c kwi s e  
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( 5 ) Tone Bu r s t  

a)  C onne ct a YP-150 dummy load to the antenna conne cto r and 
di s conne ct the mi crophone to p r event accidental voi ce modula -
ti on.  

b)  Tempo rarily conne ct pin 5 of  Q 215 to pin 14 . 
c) C onne ct a Y C  - 500 frequency counte r to the emmi te r  of Q2 1 6 ,  arid 

s et TONE BURS T switch to the ON po sition . 
d) K ey the transmitte r and adju s t  VR2 07 to the de si r ed bur st 

fr equency .  
e )  C onne ct VTVM t o  MIC IN te rminal and adju s t  VR2 09 for 2 .  5 

m V VTVM reading. 
f) Remove the temp o r a rily conne cted wi re in s tep ( b ) . Key the 

transmitte r and adju s t  VR2 0 8  fo r de s i red bur s t  du ration. 

R E C E IVER 

(1 ) RF Amplifi e r  

a) C onne ct the calib rated s ignal g e nerato r  to the antenna conne cto r 
and s e t  the channel s el e cto r  to 14 7. 0 MHz . 

b) Tune the s ignal g ene rato r _ to the r e ceive fr equency and peak L 101 
thr ou gh Ll04 and TCl Ol thr ou gh TC1 04 for maximum S mete r 
r e ading. 

(2 ) Fi r s t  IF Amplifie r 

a) Conne ct a swe ep gene rato r to the s e cond g ate of  Ql 0 2 . Conne ct 
a o s cillos cope through a d e te cto r to the drain of Q l 0 3 .  

b )  S e t  the frequency of the s w e e p  g ene rato r  t o  10.  7 M Hz and apply 
its output Adjust TlOl until the scope pattern illustrated in 

Fig . 1 5  i s  available .  

c )  Di s conn e ct the swe ep g ene rato r and s cop e . Meas u r e  the R F  
injection voltage to the second gate of Ql0 3 . A nominal value is 

0 • 8 -1. 0 Vo 1 t rm s . 

A 
Fi gur e  15 
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( 3 )  S Mete r Sens itivity 

a )  Apply the s i gnal gene r ator output to the antenna conne cto r .  P eak 
Tl 0 2  fo r maximum S mete r reading . 

b )  Set  the output level o f  the si gnal g enerato r  to 2 0d B  and adjust  
VRlOl fo r full s cale indi cation on foe S mete r . 

( 4 ) Noi s e  Squelch Thre s hold 

a) Re c e ive 0 dB s ignal from the s ignal g ene rato r.  
b )  Set the SQL contr ol on the front panel to TON E  po s iti on and s li ght ­

ly advance clo ckwi s e  di rection to minimum SQL po sition . Set  
VR1 0 2  to the point whe r e  the s quelch s tarts  to  open. 

PLL C i r cuit 

a) S et the channel fr e quency to 14 6 .  00 MHz . 

b )  C o nne c t  the Y C 5 0 0 S  frequency counte r t o  T P 3  of  the P L L  unit and 
adju st  T C 3 0 9 fo r 5 . 12 0 0  MHz, and make sur e the RF voltage o f  the 
emitte r of Q312  i s  appr oximately 1 .  6 Volts rms . 

c )  C onne ct  R F  p r obe  o f  the V T VM to the ba s e  o f  Q 3 11 and peak T C 3 0 8  
fo r maximum V TVM r e a ding . Slowly rotate T C 3 0 8  in the di r e c tion 
of inc r e a s ing c apacitanc e until the V TVM r e ading b e c ome s 5 %  
low e r  than peak indic ation ( app r ox . 6 0  mV rms ) . 

d )  C onne ct  RF probe of the V T VM to the ba s e  of  Q 3 0 5 .  K e y  the tran s ­
mitte r and p e ak T 3 0 2  fo r maximum V T VM r e ading ( approx . 17 0 mV 
rm s ) . 

e )  C onne ct the Y C  - S O OS fr e qu ency c ounter  b e tw e en cathode o f  D 3 0 2  
in PLL unit and the g round . Set the FUNC TION switch to SIMP . 
Adju s t  T C 3 01 fo r 1 3 5 .  3 0 0  MHz counte r re ading . 

f) S et the FUNC TION switch to - 6 0 0 . K e y  the tran s mitte r and adju st  
T C 3 02 fo r 1 3 4 . 7 0 0 MHz c ounte r r eading . Adju s t  T C 3 0 3  fo r 1 3 5 . 9 0 0  
MHz at + 6 0 0 . 

g )  S e t  the FUN C TION switch to SIMP . P r e s s  5 U P  switch down . Ad ­
ju s t  T C 3 04 fo r 1 3 5 .  3 0 5  MHz in r e c eive mod e . K ey the transmitte r 
at - 60 0  and adju s t  T C 3 0 5  fo r 134 . 7 0 5  MHz, at + 6 0 0  kHz adju s t  
T C 3 0 6  fo r 1 3 5 .  9 0 5 MHz . 

h) C onne ct  V T VM ( D Cl O V  r ang e )  betwe en the cathod e  of  D 3 2 4  and ground. 
Adju s t  T C 3 01 fo r 3 .  4 Volt V TVM r eading . 

i )  C onne ct RF probe o f  V T VM between TX out te rminal and gr ound in  
PLL unit . P eak T4 0 2  - T4 0 8  fo r maximum V T VM r e ading in  transmit . 

- 26 -



T401 
0302 
0303 

T402 

TP3 TC:i o ti  
TC3o 4  
TC302 
TC3 o ::i  
TC3 o 8  
T C 3 o 5  
Q311 
TC3 o 7  
T302 
Q305 

Figur e 1 6  ALIGNMENT POINT 

Optional to ne s quelch 

The optional tone s quel ch unit ha s been s et to 77 Hz ope r ation at the 
fa cto ry , howeve r ,  the tone s quelch fr equency c an be cho s en to any 
fr equ ency betw e en 70 Hz to 1 60 Hz by the s e tting o f  VR5 02 . The 
transmitting l evel of the tone s i gnal i s  s e t by V R 5 04 . 

Q 50 l  

Q 5 0 5  

Q 504  Q 5 0 2  VR 5 0 2  

Figure 1 7  
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Symbo l Numb e r  

Ql 

Dl 

D2 

D3 , D4 , D5 

R4 

R3 

R6 , 7 

R5 

R8 

Rl 

VRl ( w i th S l )  

PARTS L I S T  
M A I N CHASS I S  

Nu mb e r  De s c ri p t i o n  

22402353 

2 090130 

21015550 

21090 1 1 1  

40143100 

40143821 

4214482 1 

42144103 

42124220 

42124471 

49800079 

TRANSI STOR 

S i l i con Tran s i stor 2 S D235 

DI ODE 

S i l i con Diode U05B 

S i l i con D iode 1 S l 555 

Zener Di ode W Z050 

RES I STOR 

•Symb o l  Numb e r  

PB- 1659B 

Carbon F i lm Y.W VJ 10!1 Ql09 

820!1 Qll6 

'' Compo s i t i on '' GK 820!1 Ql l7 

POTENT! OM ETER 

lOK!1 Q2 15  

22!1 Ql03 

,, 470!1 QlOl , 102 

Q2 13 

Ql05 

DM l l A  5M l l l l  lOKB/lOKA Ql04 ' 106- 108 ' 1 10 
1---------+-------+----------------f 

Ql l l - 1 1 5  , 20 1 - 203 
1---------+-------+----------------f 

Q205 , 209- 212 ' 2 1 4  
1---------+-------+----------------f 

Cl 31829150 

C2 30820102 

C8 , C9 , Cl0 30820103 

34220106 

C5 34220226 

C4 34120107 

Ll  55003 160 

CH 50000010  

M l ( w i th PL6) 74000310  

SPl 76000013  

S6 , S7 63000002 

S8 62000026 

CAPACI TOR 

Ceram i c  

Ceram i c  

Ceram i c  

E l ectro lyt i c  

E l ectro ly t i c  

E l ectro ly t i c  

I NDUCTOR 

Lowpass Coi  I 

Q2 16 

50WV S L  15PF Q204 

50WV 0 . 00lµF Q207 

50WV 0 . 0lµF Q206 

16WV R lOµF Q208 

16WV R 22µF 

lOWV R lOOµF 

D103 , 104 , 106- 109 

D205 , 208 , 209 , 2 1 1  

# 220196 

AF Choke Co i I # 230012 D206 , 207 

M ETER 

AP- 120 200µA 

SPEAKER 

SM- 77K- Y 8!1 lW 

SW I TCH 

S SF- 22-08 

BS2-4- 4  

X!Ol 

XFlOl 

CFlOl , 102 

CDlOl 

R224 

CONNECTOR R248 

Jl 68020006 FM- 142S Rl02 , 105 , 107 , 1 1 2  

J 2  68020012 SG-8050 Rl l O ,  124 , 131 , 157  l---------+-----+--------------4 
J3 68050003 CS- 250 R201 , 208 , 220 

J4 68000007 JS0- 239 R252 

J5 68040003 FM- 144S Rl23 

Rl47 , 162 , 2 15 

1---------+----t-P_l_L_O_T_L_A_M_P ________ -1 Rl26 , 128 , 129 , 163 

PL1 - PL5 , PL7 14000025 

TBl 90030003 

94000037 

BQ054- 32732A R223 , 228 , 232 

R209 

Termina l  Board 1L6 P(  S )  Rl l7 

R206 , 2 1 6 , 219  

KNOB Rl l 4 , 142 , 15 1  

FT- 30T ( Channe l S e l ector ) R202 

- 30 -

94000041 FT- 16P ( Vol ume ) 

94000042 FT- 16PA ( Tx Selecto r )  

94000040 FT- 16PD ( Sque lch )  

M A I N UNI T I 
Pa rts 
Numb e r  

60316592 

25000118  

250001 19  

250001 1 6  

25000114  

23800401 

238005 10  

22 104963 

22105640 

22303724 

22305351 

22307300 

22320530 

22390005 

21001880 

21015550 

2 1090128 

71500046 

71200015 

71200016 

70900001 

40143479 

41 143220 

40143560 

40143 101  

41 143101  

40143 1 5 1  

4014322 1 

40143471 

40143561 

40143681 

40143102 

40143152 

40143182 

De s c r i p tion 

Printed Circu i t  Board 

I C ,  FET & Transi stor 

IC µPC577H 

µPC575C2 

µPC14308 

MC140 1 1 B  

FET 3 SK40M 

3 SK51 

Transi stor 2 SA4960 

2 SA564 

2 SC372Y 

2 SC535A 

2 SC730 

2 SC2053 

M RF2 1 2  

D I ODE 

German i um Di ode 1 Sl88FM 

S i l i con Di ode 1 Sl555 

M l301 

CRYSTAL 

HC- 18/U 1 0 . 245M Hz 

MONOLI TH I C  FI LTER 

FMT- 15A 

CERAM I C  FI LTER 

LFB- 15  

CERAM I C  DI SCRI M I NATOR 

SFD455 S4 

RESI STOR 

Carbon F i l m  Y.W-VJ 

• VJ 

,, • TJ 

,, VJ 

,, VJ 

• VJ 

• VJ 

• VJ 

,, VJ 

• VJ 

• VJ 

4 . 70 

22!1 

56!1 

100!1 

100!1 

150!1 

220!1 

470!1 

560!1 

680!1 

1Kl1 

1 . 5K!1 

1 . 8K!1 



P A R T S  L IST 
Rl49 , 161 , 2 2 1 , 23 3  40143222 Carbon F i l m  Y.W-VJ 2 . 2KD. C207 , 2 14 , 217 , 223 30820102 Ceram i c  50WV O . OOlµF 

RIZ0 , 210 40143272 'l 'l ,, VJ 2 .  7KD. C226 , 228 , 232 , 235 

Rl l l , 1 38 , 140 , 204 40143332 'l 'l 'l VJ 3 . 3KD. C240 , 247 , 257- 261  

Rl22 , 218  40143392 ,, ,, ,, VJ 3 .  9KD. Cl03 , 105 , 1 1 5 , 1 1 6  30820103 Ceram i c  50WV O . OlµF 

R!56 . 222 . 229 40143472 'l 'l ,, VJ 4 .  7KD. c120 . 121 . 121 , 139  

R23 1 , 235 , 236 , 244 Cl81 , 182 , 2 1 9 ,  221  

Rl32 , 133 , 141 , 203 40143562 ,, ,, ,, VJ 5 . 6KD. C224 , 225 , 22 7 , 231  

R217 , 230 C234 , 236 , 242 , 246 

RI09 , 1 54 ,  155 40143682 ,, ,, ,, VJ 6 . 8KD. C264 30825103 Ceram i c  Ch i p  25WV O . OlµF 

R!l5 40143822 'l 'l ,, VJ 8 . 2KD. Cl28 , 13 1- 133 , 135  36825102 M y l ar F i l m  50WV 0 . 00 1µ 
R!l8 , 1 19 , 134 , 205 , 2 1 1  40143103 'l ,, ,, VJ lOKD. Cl47 , 1 79 , 25 1 , 252 

R21 3  Cl62 36825472 ,, ,, 'l 0 . 0047µF 
-· 

R!43 41 143 103 ,, ,, ,, TJ lOKD. Cl37 , 146 , 15 1 , 152  36825103 ,, ,, ,, O . OlµF 

Rl2 1 40143183 ,, ,, 'l VJ 18KD. Cl54 , 161 , 254 

Rl03 , 104 , 135 , 234 40143223 ,, ,, ,, VJ 22KD. C255 

R249 Cl48- 150 , 153 , 203 36825223 ,, ,, 'l 0 . 022µF 

R!Ol , 106 , 108 , 1 1 3  40143473 ,, ,, ,, VJ 47KD. Cl22 , 129 , 130 , 134  36825473 ,, 'l 'l 0 . 047µF 

R!l6 , 125 , 127 , 146  Cl36 , 140- 143 , 2 15  

Rl58 C2 16 

R!44 40143563 'l 'l 'l VJ 56KD. Cl72 36825104 ,, ,, 'l O . lµF 

Rl45 , 152 40143823 ,, 'l ,, VJ 82KD. C266 36416107 Tantalum 3 . 15WV l OOµF 

Rl53 , 242 , 243 40143104 ,, ,, ,, VJ lOOKD. Cl59 36226475 ,, 16W V  4 . 7µF 

Rl60 40143124 'l ,, ,, VJ 120KD. C205 36226106 ,, 'l l Oµ F  

Rl37 , 1 39 , 159 , 2 1 2 , 2 1 4  40143154 ,, ,, ,, VJ 150KD. C253 36526104 ,, 35WV 0 . 47µF 

R239 40143184 ,, ,, ,, VJ 180KD. Cl44 , 169 , 171 , 209 34120476 E l ectro l y t i c  lOW V R 47µ F 

R207 40143274 'l 'l 'l VJ 270KD. Cl65 , 175 , 206 , 2 1 3  34120107 ,, ,, R l OOµF 

R238 40143 824 'l 'l ,, VJ 820KD. Cl73 34120227 ,, ,, R 220µF 

R237 , 240 , 241  40143105 ,, ,, 'l VJ !MD. Cl58 , 160 , 164 , 166 34820105 ,, 50W V R lµF 

R225 , 226 , 246 42124101 ,,. Compo s i t i on YzW GK 100.0. C208 , 2 10 , 262 

Cl55 , 156 , 168 34320475 'l 25WV R 4 . 7µF 

THERM I STOR Cl63 , 183 , 2 1 1 , 212  , 250 34220106 ,, 16WV R lOµF 

THlOl  29090001 SDT-250  Cl 74 , 229 , 263 34220107 ,, ,, R l OOµF 

Cl77 34220108 ,, ,, R l OOOµF 

POTENT I OM ETER 

VR204 49902501 TR- 1 1 R3 500.0.B TRI M M ER CAPACI TOR 

VR202 , 209 49902 102 ,, lKD.B TClOl- 104 , 20 1  39000010  ECV- l ZW 1 0 X 53 lOPF 

VR206 49902202 ,, 2KD.B TC202 3900001 1  ,, 20X 53 20PF 

VR102 , 201  49902502 ,, 5KD.B TC203 , 204 39000002 'l 20X 32 20PF 

VRlOl , 103 , 205 49902 103 ,, lOKD.B TC205 , 206 39000066 TC- 10 65PF 

VR203 49902503 ,, 50KD.B 

VR207 49902 104 'l lOOKD.B I NDUCTOR 

VR208 49902205 ,, 2MD.B LlOl , 104 54140910 Rl2-4091 # 220105  

L203 , 2 12 , 21 3 , 2 1 4  55003093 # 220196  

CAPACI TOR L204 , 206 , 209 55003086 # 220190  

C238 3 1 829059 Ceramic  50WV SL 0 . 5PF L207 , 2 10 55003098 # 220194 

C233 3 1 829010 ,, ,, SL lPF Ll03 55003173 # 220302 

C239 , 241  3 1 829030 ,, ,, SL 3PF L205 , 208 55003100 # 220253 

C!l8 , 220 3 1 820030 ,, 'l CH 3PF Ll02 , 2 1 1  53020016 M i cro Inductor 2 . 2µH 

C!08 , 1 10 ,  1 1 2 , 1 1 4  3 1820050 ,, ,, CH 5PF Ll05 53010004 'l ,, 220µH 

C!l9 3 1 829100 'l ,, SL lOPF Ll06 , 108 , 109 53020001 ,, ,, lmH 

C!Ol , 102 3 1 820100 ,, ,, CH lOPF L201 53050001 ,, 'l lOOmH 

C243 3 1 829150 ,, ,, SL 15PF 

Ci07 , 1 1 3  3 1 820150 ,, 'l CH 15PF TRANSFORM ER 

C!09 , 1 1 1  3 1 820180 ,, 'l CH 18PF TlOl 55003083 I FT # 220187 

Cl80 3 1 829200 'l ,, SL 20PF Tl02 55003084 ,, # 220188 

C230 , 237 3 1 829220 ,, ,, SL 22PF T201 54141020 Rl2-4102 # 220 1 1 1  

C222 3 1829270 ,, ,, SL 27PF T202 55003090 CM Coup ler # 220069 

C244 , 245 3 1 829300 ,, ,, SL 30PF 

C!24 3 1 820470 ,, ,, CH 47PF RELAY 

C218 3 1 829560 ,, ,, SL 56PF RL lOl  70000030 G2E 12V DC 

Cl57 31829101  ,, ,, SL lOOPF 

Cl25 , 1 26 31829151  'l ,, SL 150PF 56000024 Ferrate Beads 4A- RI 3 X 3- l  

Cl04 , 1 06 , 1 1 7 ,  1 2 3  30820102 ,, ,, 0 .  OO lµF 91 100008 wrapp ing Termina l  C 

Cl38 , 167 , 170 , 1 7 6  95000004 Heat Sink C To - 5  € = 1 5 rnrn 

Cl78 , 201 , 202 , 204  80038283 Reso n a to r  Ca s e  
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P A R T S  L I S T  

Symbo l Numb e r  

PB- 1757A 

PB- 1765 

Q309 

Q30S 

Q301 , 403 . 404 

Q302 , 304 , 405 

Q306 . 307 , 3 1 3 - 3 1 5  

Q401 , 402 

Q310 , 312 

Q303 , 305 

Q3 1 1  

Q316 

Q S401 

D302- 320 , 322- 324 

D402 

D321 

D301 , 403--406 

D401 

X301 , 401 

X302 

X303 

X304 

X305 

X306 

X307 

X401 

PLL UNI T 

Numb e r  
60317571 

60317650 

250000S7 

250000S6 

22S00195 

23S00401 

22303724 

22303730 

22305351 

22-307104 

22390001 

6S240001 

21015550 

29090004 

2 10901 3 1  

2 1022090 

2 1 09010S 

De s c ri p ti o n  

Printed C ircu i t  Board 

I C, FET & Tra n s i s to r  

IC  TC50S1 P 

µPDS57C 

FET 2 SK19GR 

MOS FET 3 SK40M 

Trans i stor 2 SC372Y 

2 SC373 

2 SC535A 

2SC710 

M PSA13 

IC SOCKET 

1 16- 24- 30- 1 1 4  

DI ODE 

S i l i con Di ode 1 S1555 

,, M V- 103 

Zener D i ode RD6 . SEB 

Varactor D i ode 1 S2209 

1 SV50 

CRYSTAL 

71S00073 HC- lS/U 44 . lOOMHz 

71SOOOSO 43 . 9MHz 

71SOOOS1 44 . 3M Hz 

71SOOOS2 44 . 10166MHz 

71SOOOS3 43 . 90166M H z  

71SOOOS4 44 . 30166M Hz 

71S00075 10 . 240M Hz 

71S00062 1 0 .  700MHz 

RESI STOR 

R301  

RB301 

C423 , 426 

C326 

C303 

C420 , 422 , 424 

C333 

C306 

C357- 362 

C404 

C304 

C3 10 , 435 

C3 17  

C42 1 , 425 , 42S 

C302 , 305 

C373 

C41 7 , 41S  

C323 ,327 , 332 , 369 

C301 , 307 

C36S 

C33 1  

C413 , 414 

C429 

C365 , 37S , 43S 

C370 

C374 , 407 , 43S 

C3 14  

C405 . 406 

C403 

Carbon F i l m  R364 , 425 , 42S 40143560 Y,W- VJ 560 C30S , 3 1 3 ,  3 1 9 -
1----------+----+----------------1 

R302 , 303 , 307 , 3 12  40143101  '' '' VJ 1 000 C322 , 324 , 33S-34S 

R319 , 354 , 35S , 359 C354- 356 , 363 , 364 

R360 , 371 , 40S , 41 S  C372 , 3S0 , 390 , 392 , l----------+-----1--------------4 
R31 1 , 412-415  4014322 1 • '' VJ 2200 C395 , 402 , 432 , 43 4 , 437 l----------+-----1--------------4 
R373 401436Sl ,, ,, ,, VJ 6SOO C441 

40143474 

47000005 

31S29059 

31S29010 

3 1S20010 

3 1S20020 

31S29030 

31S20030 

3 1 S20040 

3 1S27040 

31S25040 

3 1S29050 

31S20050 

31S27060 

31S20070 

31S200SO 

31S270SO 

31S29100 

3 1S20120 

3 1S20150 

3 1S291SO 

31S20200 

3 1S29270 

3 1S20330 

3 1S20390 

31S29470 

31S29101  

3 1S20101 

31S27101  

30S20102 

R355 40143S2 1 ,, • ,, VJ S200 C3 1 1 , 3 12 , 31 5 , 3 1 6  30S20103 1---------+----1--------------4 
R324 , 327 , 36 1 , 365 40143102 ,, ,, ,, VJ lKO C3 1S , 325 , 329 , 330 

R367 , 369 , 407 , 4 1 1  C333 , 335 , 366 
>-----------+----+---------------� 

R334 40143122 ,, ,, VJ 1 . 2KO C367 , 371 , 375 , 3S4 
>-----------+----+---------------� 

R323 , 356 , 372 , 375 40143 152 • '' '' VJ 1 . 5KO C394 , 40S- 4 1 1 , 41 5  
t----------+----1--------------� 

R313 , 32S , 349 , 350 40143222 • • • VJ 2 . 2KO C416 ,419 ,430 ,43 1 ,442 

R314 , 31� , 343- 34S 40143332 • ,, ,, VJ 3 . 3KO C334 30S20223 

R404 40143562 ,, VJ 5 . 6KO C328 , 350-352 ,391 ,393 ,439 ,440 30S204 73  

R309 , 321 , 325 , 335- 40143103 

R337 , 352 , 357 , 363 

R409 , 426 , 427 

R36S , 374 

R31 7 , 353 , 362 , 366 

R401 , 406 , 410  

R326 

R31 0 ,  3 1 S ,  402 , 424 

R322 , 423 

R376 , 405 

R304- 306 , 3 16 , 342 

R370 , 377 , 41 6 , 417 

R419- 422 , 429 

40143153 

40143223 

40143273 

40143333 

40143393 

40143473 

40143104 

,, VJ lOKO 

'' VJ 1 5KO 

,, VJ 22KO 

,, VJ 27KO 

'' VJ 33KO 

'' VJ 39KO 

,, VJ 47KO 

'' VJ l OOKO 

C3SS , 397 36S25473 

C376- 36S24101  

C377 36S24221 

C3S5 36526104 

C3S7 36526475 

C353 36526106 

C349 34120476 

C379 , 3Sl , 3S9 34120107 

C309 , 3S2 , 396 34220106 

C3S3 , 3S6 , 39S , 401  34S20105 
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Carbon F i l m  Y.W- VJ 470KO 

BLOCK RES I STER 

l l X  lOOK!l 

POTENTI OM ETER 

CAPACI TOR 

Ceram i c  

M y l ar F i l m  

S tyro l 

Tanta l um 

E l ectro l y t i c  

50W V SL 0 . 5PF 

'' SL l PF 

50WV CH lPF 

'' CH 2PF 

,, SL 3PF 

,, CH 3PF 

• CH 4PF 

'' UJ 4PF 

• N330 4PF 

SL 5PF 

,, CH 5PF 

• UJ 6PF 

'' CH 7PF 

'' CH SPF 

,, UJ SPF 

,, S L  lOPF 

,, CH 12PF 

• CH 15PF 

S L  lSPF 

,, CH 20PF 

,, SL 27PF 

,, CH 33PF 

CH 39PF 

'' S L  47PF 

,, SL lOOPF 

,, CH l OO PF 

UJ lOOPF 

'' 0 . 00lµF 

O . OlµF 

0 . 022µF 

0 .047µF 

0 . 047µF 

lOOPF 

220PF 

35WV O . lµ F  

4 . 7µ F  

• lOµF 

lOWV- R 47µF 

,, R lOOµ F 

16WV- R lOµF 

50WV- R lµ F 



TC301  39000069 

TC302 - 309 39000011  

L301 55003 189 

L309 55003 150 

L303 . 304 . 307 55003 120 

L302 53020005 

L306 , 308 53020018 

L305 53020025 

L3!3 53020026 

L312 5302002 1 

L31 1 , 401  53020001 

L310 53020003 

T301 , 302 , 404-408 54141020 

T401 55003213 

T402 , 403 54140730 

J301 , 302 67060005 

J303 ' 304 67110004 

J305 67140001 

P.301  68060008 

P302 68060009 

P303 68110006 

P304 68110007 

P305 68140007 

80041041 

80041051  

9 1 100008 

60517730 

Q70 1 - 703 25000089 

Q704 - 706 25000090 

Q707- 709 25000091 

Q710 25000092 

Q71 1  25000093 

Q712 25000136 

Q713 22307354 

D701 - 706 2 1015550 

R701 4 1 143101  

R707 , 710  4 1 143102 

R703- 706, 708, 7 1 3 ,  714 41 143103 

R709 , 7 1 1 , 7 1 5  41 143104 

R702 41 143221 

R712 41 143474 

P A R T S  L I S T  
TRI M M ER CAPACI TOR CAPACI TOR 

TZOIY 070A 

ECV- lZW 20X 53 

I NDUCTOR 

VCO Co i l  

M i cro Inductor 

TRANSFORM ER 

7PF 

20PF 

:Ii= 220359 

:Ii= 220205 

:Ii= 220206 

3 . 3µH 

lOµH 

33µH 

47µH 

220µH 

lmH 

4mH 

C703 , 705 , 706 

C702 , 704 

C701 

Sy mbo l Numb e r  

PB- 1758 

PB- 1759 

Q605 

Q601 - 603 

Rl2-4102 # 220 l l l  Q604 

Q606 

# 221024 

Hl2- 4073 :Ii= 220149 

D601-604 

M I NI CONNECTOR 

5048-06A 

5048- l l A  

5048- ! 4A R623 

R625  

5047-06 w i th W i re # 240046 R601 - 622 

:Ii= 240047 R624 

5047- 1 1  :Ii= 240048 R626 

:Ii= 240049 

5047- 14  :Ii= 240050 

VCO Case C601  

VCO Case  Cover C602 

W rapp ing  Termina l  C C603 

Printed Circu i t  Board 

Symbo l Nu mb e r  

I C, TRANSI STOR 

MOS IC MC1 4519B PB- 1763A 

MOS IC MC1 4042B 

MOS IC MC14510B 

MOS IC  MC1 4049B S2- S5 

MOS IC MC1 408!B 

MOS IC MC1 4028B 

Trans i stor 2 SC735Y 

30820102 

36825473 

36226685 

Ceram i c  50WV 

M y l ar F i l m  '' 

Tantalum 20WV 

O . OOlµF 

0 . 047µF 

6 . 8µF 

DI SPLAY UNI T 
Pa rts 
Numb e r  

60417580 

60417590 

25000109 

25000085 

25000088 

22303724 

2 1 090122 

40143181  

40143331 

40143471 

40143681 

40143103 

30820102 

36526474 

34120107 

8003953 1 

67200003 

Pa rts 
Nu mb e r  

60317631 

65000022 

De s c r ipt ion  

PRI NTED C I RCU I T  BOARD 

Di splay ' Board 

Dr iver  Board 

IC & TRANSI STOR 

I C  µPC14305 

M SM 561 

MC14008B 

Trans i stor 2 SC372Y 

DI ODE 

LED TLR312D 

RESI STOR 

Carbon Fi Im ,Y.W- VJ 1 800 

,, ?$W-VJ 3300 

� ,, VJ 4700 

� � VJ 6 800 

,, ,Y.W- VJ l OKO 

CAPACI TOR 

Ceram i c  

Tantalum 

50WV O . OOlµF 

35WV 0 . 47µ F 

E l ectro ly t i c  lOWV- R lOOµF 

Heat  S ink A 

Board Jo int  163740 

De s c ri p ti o n  

SW I TCH BOARD 

Pr in ted C ircu i t  Board 

PUSH SW I TCH 

ZU- EE-20 

PHOTO I NTERRUPTER BOARD 

DI ODE Symbo l Nu mb e r  

S i l i con Di ode I S1555  

PB- 1690A 

RES I STOR 

Carbon F i l m  ,Y.W-TJ 1000 Q2 , Q3 

,, TJ !KO 

,, TJ lOKO 

,, TJ !OOKO 

� TJ 220KO 

'' TJ 470KO 
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Pa rts 
N u mb e r  

60316901 

29090010  

De s c r i p ti o n  

PHOTO I NTERRUPTER BOARD 

Printed Circu i t  Board 

PHOTO I NTERRUPTER 

PS4001 



P A R T S  LI S T  
ACCESSOR I ES TONE SQUELCH UNI T 

Symbo l Numb e r  Pa rts De s c ri p ti o n  S y m b o l  Numb e r  Pa rts De s c r i p tion Nu mb e r  Numb e r  
ACCESSORI ES T o n e  Sq u e l c h  Bo a rd 

w i th C o rTIM o n e n ts 
7700001 1  M i c ro p h o n e  As s e mb l y  Y E- 1 1  PB- 1555A 60315551 Prin ted C i rc u i t  Bo a rd 

w i th M i crophone Hanger ,  Screws 

67040001 M i crophone Plug FM- 144P I C, FET & TRANSI STOR 

Q501 IC MC3403 

67050003 ACC Plug  CP- 0084 Q502 ,, NE567 

Q503 22800195 FET 2 SK19GR 

96000020 Powe r Co rd As s e mb l y  # 240028 Q504 , 505 22303724 Tr 2 SC372Y 

67020006 Power P l ug FM- 142P 

69000002 Fuse Hol der SN- 1 102 D I ODE 

73000003 Fuse 3A D501 2 1090131  Zener  Di ode RD8 . 2EB 

67020008 S i g a re tte Lighte r Ad a p te r  RESI STOR 

R5 18  40143101 Carbon F i l m  y. w  VJ 1000 

R51 2  40143103 'l ,, 'l ,, lOKO 

R504 40143123 'l 'l 'l • 12KO 

73000003 Fu s e  3A R510 , 5 1 1 , 5 1 7  40143223 ,, 'l ,, • 22KO 

R502 , 508 40143393 ,, ,, ,, '' 39KO 

67020003 Ex te rn a l  S p e a k e r Plug P- 2240 R501 , 505 . 521 , 522 40143473 ,, ,, ,, '' 47KO 

R506 , 507 40143823 'l 'l 'l • 82KO 

93100046 Ta p Co n n e c to r  No . 560 R509 , 5 1 4  40143154 ,, ,, 'l • 1 50KO 

R503 40143474 ,, ,, ,, . '' 470KO 

80038631  Sta n d  R5 1 5 , 5 1 9  40143105 'l ,, ,, '' I M O  

R51 3 , 524  40143153 ,, ,, 'l • 1 5KO 

8003866 1 M o b i l e  Bra c k e t  Assemb l y  R516  40143393 'l 'l ,, • 39KO 

w i th Set Screws R51 3 , 524* 40143822 'l 'l ,, '' 8 . 2KO 

R5 1 4 *  40143274 ,, ,, 'l '' 270KO 

R5 1 6 *  40143333 ,, ,, 'l '' 33KO 

POTENT! OM ETER 

VR501 , 504 49905102 SR- 19R lKOB 

VR502 49800084 TM062P l OOKOB 

CAPACI TOR 

C503 36825102 M y l ar 50WV O . OOlµF 

C51 2  36825472 ,, ,, 0 . 0047µF 

C506 , 507 , 520 36825103 ,, ,, O . OlµF 

C502 , 504 , 505 , 508 , 5 1 1  36825223 ,, ,, 0 . 022µF 

C509 36825473 'l ,, 0 . 047µF 

C516  36825154 ,, ,, 0 . 1 5µF 

C51 6 *  36825104 ,, ,, O . lµF 

C5 1 4 , 522 34820105 E l ectro l y t i c  50W V  IµF 

C50 1 , 5 1 0 , 5 13 , 52 1 , 524 34226106 ,, 16WV l OµF 

C51 5 , 5 1 7 , 5 1 9  34226226 ,, ,, 22µF 

C523  36226154 Tantalum 35WV 0 . 15µF 

C51 8  36226475 ,, 'l 4 . 7µF 
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TRANS � T O R  & � CONNECT�NS 

2SK 1 9Y 

2SK 1 9G R  

CO LLECTOR k™""" =�IV 
2S C 535A 

\ BAS E '""'"" �'"""" 
MPSA 1 3 

C O LLECTOR E M ITT E R  

\. / M<'� 

PIN 7 

COLLECTOR 
1 BOTTOM S URFAC E 1  

2SA496 0 

�A/ 
L_J'"' 

µPC577H 

MC 1 40 1 1 8 

MC 1 408 1 8  

EMITTER 

DRAIN 

3SK40M 

3S K 5 1  

2SA564A 

GA:�
T
�O

N� 1 

S O URCE. S U BS T RA T E  

AND C A S E  

�S E  '"""' t:J - c o  mor n •  

2SC 730 

25 0235 C O LLEC T O R  

P I N  1 

TC508 1  

MSM5 6 1 MC 1 4049 8 

MC 1 40088 MC l 4 5 1 08 

MC 1 4 0288 MC 1 4 5 1 1 8  

MC 1 4042 8 MC 1 45 1 9 8 
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�J-'C: 
PS 400 1 \C O LLEC T O R  

EMITTER
� BAS E 

2 S C 2 0 5 3 � 
2SC 7 1  (}D 

H EAT 

S I N K  

C O R N E R  IS CUT 

AT 4 5 "  ANGLE 

MRF2 1 2  

G R O U N D  

\ / I N PUT 

O U T PUT� 
µ PC ! 4�05 � 
µ PC 1 4308 GROUND 

PIN S 

PIN 1 N O T C H  

µPC575C 2  

PIN 1 

JlPD857C 



Q 308 (µ PD 857C) PROGRAMMABLE DIVIDER CODE 

Q 308 P R O G RAMMAB LE INP UT P IN --> 1 2 3 4 5 
p /J 305 --> 4 5 6 7 8 

p /J 304 --> 1 1  1 0  9 , g  7 

F R E Q U E N C Y  DIA L PROGRAMMABLE 

L DIS P LAY DIVIDER RATIO 
L i P 1 P 2  P a p 4  P s  

144 . 00 4 . 000 1 / 1 00 0 0 0 0 0 
4 . 01 4 . 0 1 0  1 / 101 1 0 0 0 0 

4 . 02 4 . 02 0  1 / 102 0 1 0 0 0 
4 . 03 4 . 030 1 / 103 1 1 0 0 0 

4 . 04 4 . 040 1 / 104 0 0 1 0 0 

4 . 05 4 . 050 1 / 105 1 0 1 0 0 

4 . 06 4 . 060 1 / 106 0 1 1 0 0 
4 . 07 4 . 070 1 / 107 1 1 1 0 0 

4 . 08 4 . 080 1 / 108 0 0 0 1 0 
4 . 09 4 . 090 1 / 109 1 0 0 1 0 

144 . 10 4 . 10 0  1 / 1 1 0  0 0 0 0 1 
4 . 1 1 4 . 1 1 0  1 / 1 1 1  1 0 0 0 1 
4 . 12 4 . 12 0  1/ 112  0 1 0 0 1 
4 . 13 4 . 1 30  1 / 1 1 3  1 1 0 0 1 
4 . 14 4 . 1 40  1 / 1 1 4  0 0 1 0 1 
4 . 1 5 4 . 1 50  1 / 1 15  1 0 1 0 1 
4 . 16 4 . 160  1 / 1 16 0 1 1 0 1 
4 . 17 4 . 170  1 / 1 1 7  1 1 1 0 1 
4 . 18 4 . 180  1/ 1 18 0 0 0 1 1 
4 . 1 9 4 . 190  1 / 1 1 9  1 0 0 1 1 

U4 . 20 4 . 200 1/ 120 0 0 0 0 0 
4 . 30 4 . 300 1 / 1 30 0 0 0 0 1 
4 . 40 4 . 400 1 / 140 0 0 0 0 0 
4 . 50 4 . 500 1 / 150 0 0 0 0 1 
4 . 60 4 . 600  1 / 160 0 0 0 0 0 
4 . 70 4 . 700  1/ 170 0 0 0 0 1 
4 . 80 4 . 800  1/ 180 0 0 0 0 0 
4 . 90 4 . 900  1 / 190 0 0 0 0 1 

145 . 00 5 . 000 1 / 200 0 0 0 0 0 
1 4 5 . 01 5 . 0lO 1 / 201 1 0 0 0 0 
1 45 . 02 5 . 020 1 / 202 0 1 0 0 0 
1 4 5 . 03 5 . 030 1/203 1 1 0 0 0 
1 45 . 04 5 . 040 1 / 204 0 0 1 0 0 
1 4 5 . 05 5 . 05 0 1 / 205 1 0 1 0 0 
1 4 5 . 06 5 . 060 1/ 206 0 1 1 0 0 
1 45 . 07 5 . 07 0 1 / 207 1 1 1 0 0 
145 . 08 5 . 080 1 / 208 0 0 0 1 0 
1 4 5 . 09 5 . 090 1 / 209 1 0 0 1 0 
145 . 10 5 . 100 1/210 0 0 0 0 1 
1 45 . 20 5 . 200 1 / 220 0 0 0 0 0 
1 4 5 . 30 5 . 300 1 / 230 0 0 0 0 1 
1 4 5 . 40 5 . 400 1/240 0 0 0 0 0 
1 4 5 . 50 5 . 500 1 / 250 0 0 0 0 1 
1 45 . 60 5 . 600 1 / 260 0 0 0 0 0 
1 4 5 . 70 5 . 700 1 / 270 0 0 0 0 1 
1 4 5 . 80 5 . 800 1 / 280 0 0 0 0 0 
1 4 5 . 90 5 . 90() 1 /290 0 0 0 0 1 
1 46 . 00 6 . 000 1/ 300 0 0 0 0 0 
1 47 . 00 7 . 000 1 / 400 0 0 0 0 0 
1 47 . 99 7 . 990 1 / 499 1 0 0 1 1 
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6 
9 

6 

p 6 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 
0 

0 
0 

0 
0 

0 

0 
0 
0 
1 
1 
0 

0 

1 
1 
0 
0 

0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
1 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 

7 8 9 10 11  

10 11  1 2  1 3  1 4  

5 4 3 2 1 

p 7 P s p 9 P i o  P 1 1  

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 � - 0 0 
0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
0 0 1 0 0 
1 0 1 0 0 

1 0 1 0 0 
1 0 1 0 0 

1 0 1 0 0 
0 1 1 0 0 
0 1 1 0 0 

0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 

0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
0 0 0 1 0 
l 0 0 1 0 
1 0 0 1 0 
1 0 0 1 0 
1 0 0 1 0 
0 1 0 1 0 
0 1 0 1 0 
0 0 1 1 0 
0 0 0 0 1 
0 1 0 0 1 

* 1 HIGH LEVE L ( 5 V) 
* 0 LOW LEVE L ( O V) 







Meus mais sinceros agradecimentos a generosidade de PY2WFG Wilson da Willtec Comunicação
por ceder este e centenas de outros manuais para serem scaneados. Se voce baixou um manual 

raro de equipamento nacional ou importado, provavelmente veio do Wilson. 
Scaneado em Nov. 2021 por PU2SEX Alexandre Souza

DISTRIBUICAO GRATUITA - www.tabalabs.com.br/esquemateca
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