
IC-F3, IC-F3S IC-F4, IC-F4S

Frequency coverage 136.000- 150.000 MHz (L-band)
146.000- 174.000 MHz (H-band)

400.000- 430.000 MHz (L-band)
440.000- 470.000 MHz (H-band)

Mode 16K0F3E (W-type), 14K0F3E (M-type; IC-F3/S only), 8K50F3E (N-type)

Number of channels 32 (16 channels x  2 banks: 2-BANK version), 16 (16 channel version)

Power supply requirement 9.6 V DC (negative ground: supplied battery pack)

Tx
at high 1.3 A 1.4 A

<
cc Current at low 0.6 A 0.7 A
ш
zш

drain
Rx

rated audio 250 mA 250 mA
о stand-by 60 mA typ. 60mA typ.

Frequency stability ±0.0005 % (EIA), ±2,000 Hz (ETS/CEPT; W, M-types), ±1,500 Hz (ETS/CEPT, N-types)

Usable température range
+22T to +140°F (EIA)
-25*C to +55’C (ETS/CEPT, N-types)

+22°F to +140T (EIA)
-20  C to +55 C (ETS/CEPT)

Dimensions (proj. not ind.) 57 (W) x  140 (H) x  37 (D) mm ; 2 Vi (W) x  5 Уз (H) x  1 Щ г  (D) in

Weight (with BP-196) 390 g ; 13.8 oz

Output power High 5 W 
Low 1 W

High 4 W 
Low 1 W

Modulation system Variable reactance frequency modulation

cc
ш

Max. frequency déviation ±5.0 kHz (W-type), ±4.0 kHz (M-type), ±2.5 kHz (N-type)

t
s
U)

Spurious émissions
70 dB typ. (EIA) 

0.25 pW (ETS/CEPT)
z
<
cc
ł-

Adjacent channel power 70 dB (W-type, M-type) 
60 dB (N-type)

Transmitter audio distor- 
tion Hum and noise

Less than 5 % at 1 kHz, 60 % déviation

EXT MIC. connector 3-conductor 2.5 (d) mm (1/ю ")/2  kS2

Receive system Double-conversion superheterodyne system

Intermediate frequencies
Is t 31.050 MHz 
2nd 450 kHz

Is t 46.350 MHz 
2nd 450 kHz

Sensitivity (typical) 0.25 pVfor 12 dB SINAD 
0.63 pV (emf) for 20 dB SINAD

0.3 pV for 12 dB SINAD 
0.79 pV (emf) for 20 dB SINAD

cc
Squelch sensitivity 
(at threshold; typical)) 0.25 pV 0.3 pV

Ш
>
LU
o

Adjacent channel 
selectivity

70 dB (W-type) 
60 dB (N-type)

Ш
cc Spurious response 

rejection ratio 70 dB

Intermodulation rejection 
ratio 65 dB

Audio output power 
(at 9.6 V DC) 500 mW (typ) at 10 % distortion with an 8 £2 load

EXT SP connector 3-conductor 3.5 (d) mm (Ve")/8 £2

Measurements madę in accordance with EIA/TIA-152-C, 204D, 603 or ETS-300-086 or CEPTT/R 24. 
All stated spécifications are subject to change without notice or obligation.



TO P VIEW

Low-pass filter circuit

APC control circuit

Microphone amplifier 
circuit

Antenna switching 
circuit (D1: MA77)

FM IF IC -----------
(IC2: TA31136FN)

Mute switch ------
(IC4: BU4066BCFV)

PLL IC -----------------
(IC1: pPD3140GS)

Expander IG-----------
(IC10: M62354GP)

T/R switching __
circuit (D3: MA77)

Power amplifier 
(Q1: 2SK2595)

BOTTOM VIEW

Current detector circuit

RF amplifier 
(Q12: 3SK239)

T/R switching circuit 
(D4: MA77)
Ist mixer circuit 
(Q13: 3SK166-2)
Crystal filter 
(FI1)

PLL reference oscillator 
(XI : CR-575, 15.3 MHz)
VCO Circuit

CPU (IC8)

EEPROM (IC7)
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VCO circuit
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EEPROM (IC7)



vcc



5V

vcc

f.

< R1B3
<  Ы5«)

V.

DS4 
LNJ508R8ERA

R?55
100

DS1
LM-1462B

SCK

FROCON
R51
470k
-AW-

ГХ 174 MH; 4 3V 
RX 174 MH; 3 6V

î
'^A V

‘X T C S S
-frr

R1&0
50k

C72 
1 C70 —

001

07
H VU 17

15 3 MH; 
XI
CR-575 *
CR-576

LVIN

5V

R42
ik * 4 C55

001

''PLŚT AAV

-VA-

SO
-VvV

UNLK
“'AV

C59 =  
47p **

<У C58 X

MODCON

^ R41 
:4 7  IL] 

_  I 100 [H]
Z  i  ceo

a u  I 0001

,8p№

VCCI GND1

INI IN2

ENB VCC 2

CLK XB
XIDAT A 

Tl x c

l o k GND2

CP1 CP2
FI1 F12
FOI F02

20

C56
0 001

ICI
MPD3140GS

9p

C54 .
0.00 Г

0.001

г ©
Q34 O CP1 
2SK880

Rl&A 
C234 X  10k -

R35 P 34
2 2 k  10

—V A -r-V A -

< R II

Г "

C233
0.001 =

Q11
2SC4081

D19 
MA 1 11

R175Ç Ś R 3 1
1k

C211 X  
0.001 T

£  R 33 
^ 2  2k

XC49
T  0 66 T  T  T  0 001

C4Q C47

X 2-2 — ° 1 1  С 2 1 8 Ч

*k
R28
100

R23
680

R21
470

CS0_ 
10 ^ C37

ip  U  470

н и —

R27 T*
±  C39

0 001

C46 
0 001

Ri51
47k L11

MC 152-E558CN-100024

*  Г
Üp IL] -

D28 
MA 77

Q32 DTC144EU

A*A-

R5
R2G8
10k

C229 X  
0СЮ1 J

A W

C45 
330p ,w, 
»00p [HJ

R 2 9 ..D 61k MA 71

— Ą

R 26
6 2k

1
Q8
2SC4226

C36
j^OOOl ^

R24
220

I

Г 19fc>0.15uHll]

C33
0 001

C42 C44
0.001 0.001

C41 D5
39p H VU350 HVU350

Di 3 Q7
2SC4226

ГТТ
C32 n» |

0 1цН (Hj

/  L10
»0l5pH(LJ 
Л0.1МН HJ

68k

-41--------
СЭ0

A U r \  22p

C35
001

Q6
2SC4215

Q5
2SC4215

R209
10k

ikS L

S5

3 6V

из
1цН

I
FI2
CFWM450E
CFWM450G

-  О

IC2 С11?1^75Г
ТА31136FN(D) o o o ij  A ł00k

390к[W] 
100k |N1 R87 

3 3k

DISCIN

R92
50k

OSCIN MIXIN
OSCOUT GND
MlXOUT N-REC
vcc N-DET
IF IN RSSl
DEC IFOUT
FILOUT OU AD
FILIN AF OU T

IL .

X3
CDBCA450CX24

R244 №  T  1
1 2k rWJ >  EJ
о (кг. Л i

R 5
S5

2 7k |Nj

eue
82p |W] 
100p(Nj

4F

y ° ° 9
C io e j l d 0 7  Î
“  01 T  Т О  001 ^

FI1
Fl -270 (WJ 
FL-268 !N|

:
C l06 J 1.Р0 
Ьбр P  0.47uH

” 1
I

1 Г

C 109 
0 001 
41

ov

Q13
3SK166

R75
220

R70
100k

C102
I5p

L21
47nH

C1 U
0 033

C l 13
o.coi

C i 12 
0001

C i  10 
9p [W1
ир N

L29 СЮ1
0 1 pH 5(jp

1 3V

N015 CET

Q14
2SC2714

VCC

BSL
5V

S5

A FOUT
R166
100k

•£R131

C1S4
10

PTTOUT W1

70
IC3c
NJM2902V

Q17
UN911H

С14 71
0 1

MIC
r r  r i

R 130 
100k

0.1

PTT1N

R104
^ 1 00k R 105

VA-

X ci33
0.1

R 108 :
150k 

R109 
Юк1

.R  176 
J  3 9k

IC4
BU4066BCFV

C126o 002;

R93 P94 
27k IM

R 96 
47k

1  X

IC3b "  
NJM2902V

I ; R25
: C286 i  >  !M 

0.0022 I Y
Г

I/O
ОТ CONT A

01 CONT D
10 LO
r.QNT P

CONT.C ОЛ
VEE l'O

13
12

R167
100k

R97
220k
-VA-

C212
001

11

10

W 2

C209 ±  C210 ±
0.1

-VA-

MiCIN J  MICOUTJ VOL IN 8EEPOUT
R 171 
47k

MM

Cl 31: 
001

R i 12 
1M

-Il----VW
C » 48 R125
0 01 27k TONE

R44
10k
rW V-

-\y

R98
180k

-V A -

î

C213 R ’ 07
2.2 H »80k

-------Йт- w —
C214
0 033

R113 
68k

- w v — '

r*r m  rk
R168 R 169 

10k 10k

R170 
10k

C136^ 
00039,

R6C y CTCSSJ



т 5V

tCC

EMPS

/IN

CL IN

S i4'

С143
кюрХ

C142 
0 1

8

CIN !

?
5T 3

J
-i

5 6
7

И 8
5ГТ 9

10

FT 11

< 12

1?
14

LK 15

16

UT 17

ÏT 18

S V.:
'il 20
5 21

PD 22

CS 23

24

CH 25

T

rt s.

7Z 7Z

Z  5 
< г*■" C'i 3) CO 
a. a.

<̂> •? 
2 2 < <
Й S
a  а

m «o 
2 2 2 < < < 
й i  f'-
CO CO CD
a. a  а

f~ a  
2  ш 

cr >  
<

~2  Г  T"/л/са /«-
O
u;
00

g  Й

CO

— C256 
0 001

r- U) iT> T  f )  w  -*T ’T •* y# ■»? t
О O O G 03 G O
LU UJ ÜJ U

3  3  g  g  ?
t> y  §  2? P(O •— S. .й «Xl ш ш uj u« ш wM WM
vn m  Æ ^  i/)  Ю (Л У) {Л ю  u> u)
о  о  2 #  *  л  & -  я
U J u i ^ Q û ü ü  C  O  O

^> •• o  ü. а. a  a  a  а$л со 
n Ы

8

а  а

а а

РВО ANO 

AVSS
TEST

Х2
Х1

VSS
oset
0SC2
REŚ
NMÎ

P2Q/IRÛ4/ADTRG
Р21 *8СК1

P22/SI1
P23/S01

P24/SCK3

P25TTXD

P26TXD

Р27/Ш09
р17ляоа*тм1р
P16-IRÖ2
PI6IRQ1

Р14

piaTMiG
P12TMOFH

P11/TW0FI

IC8
HD6433875A40H [ 16 ch.) 
HD6433875A56H (2-BANK)

PS7/SEG40 
P96<SEG39 

P95SEG38 

P94/SEG37 

P93-SEG36 

P92/SEG35 

P91.SEG34 

P î»  SEG33 

P87/SEG32 

P86/SEG31 

P85/SEG30 

PB4.SEG29 

P83.SEG28 

P82/SEG27 

P8RSEG26 

РвО^ЕОгб 
P77/5EG24 

P76.SEG23 

P75/SEG22 

P74/SEG21 

P73/SEG20 

P72'SEG19 

P71/SEG18 

P7Q/SEG17 

P67.SEG16

$
O
5
t:
о  (Л 
Г  w Ł  > 5  S

" - N n ł t f i e N J l
O G O O O O O O
CO(OÇOCO )̂(OCOÇO
O »• Ń Л  •< ^a  a a  a a
*  x *: *  'C

O £  <ï £  g  $
O < < < <  «л tr> .o *л iA> a a a a a a a a a

2 S 5
O O O O O O

ш LU

°  3 ÿ

j7> £• c?>a  a  a  &
2£ ï :  lu ш  ш  ш
£  ?  £  10 ço CO CO
trt tô rC â  ^  w n1Л i/l Л  l i  O Û Oa a  a a  a  a  a

П T i/î
o d oai ш tu CO oo CO
S sS Sa  a a

S

R235
680k

R1$M
100k

H SV-

R196
100k

-v w -

R19Ô
100k

- va—

R133 
100k C l99 i  

001

S

Z Z

R432
100k

R236 
1k !

■ - " T
; $  ^  • R431
O ) • 1k * 2

0438

Hl
C439
0.1

75 SEG40 -■
74 qpr;-łO ,

73 SEG38
72 SEG37

71

70 SEG35

69 SEG34 .

68 SEG33

V-*
66 SEG31 >

65 SEG30

64 SEG29

VCC 
— ♦ —

DS2 
LNJ310M6URA

LED ON . 5 TV

DS3 
LNJ310M6URA

Q25
2SC2712

LIGHT

§

R183 
560

T

x
C446
47p

>

63 DUSF

62 CTDA2

61 CTDA1

60 CTDAO

U i
58_

U I

U l
64 DST

S3 AFON

52 LIGHT

51

T5C

R237
100k

R433 1k X4

-W r
■Wr
-VA-
•VvV

LIGHT

-VA-
R204
33k

П2С5 
1 6k

O
DS4

LNJ808R8ERA

R 155 
100

i  X

T U
C440
0 1

C441 C442 
0 1 47p

C257
47p

TXC

V  SEG29

y  SEG31
ч SEG33
y  SEG34

v -  SEG35__ I f i
y  SEG37

COM1

COM2

COM3

COM4

SEG30 6

.

DST

AFÔN>

T5C^

11
SEG38 12

y  SEG39 13 
Гу  SEG4Q 14
y  SEG41 15 

y  SEG42 16
y  SEG43 17 

SEG44 18

y  SEG45 19 

-SEG46_2Û.
y  SEG47 21 

SEG48 ?:

y  SE GA9 23

_£l £ $ 3 _ 2*
SEG51 25
SEG52 26

DS1
LM-1462B

COM1

COM2

COM3

COM4
SEG1

SEG2
SEG3

SEG4
SFG5

SEG6
SEG7

SEG8
SEG9

SEG10
SEG11
SEG12

SEG13
SEG14

SEG15

SEG16
SEG17

SEG18

SEG19

SEG20
SEG21
SEG22

-S C K

.

y.

AFOU1

VCC

T5

.E L
Sü

'  SO

FROCON

CT CSS

LVIN

Pt ST

UNLK

MODCON

R51 
470k
-VA-----J — VA—

R 50 
100k

R 49 
47k 
- W r

C89
33p

C71 y  C70 *7*
0.00 u  0 01 J,

D7
'H VU 17

R150 
50k

Г

"S i VA-
C72 
4 7

R 48
100k C444 r

o.ooiT R.140
120k

5V

R42 
1k к  4
‘  " Ö 1

C55
001 Г

-W r

-VA-

-W r

£CS9 T-
1 0 0 p ^

L14
15nH p

C58 L  
10OPJ

R41
-L > 56 T*J l i  ceo Ht r4r

C62 C61 Z  ° 00’ С57 C56
6p 6p 2?p 0 1

VCCI

INI
ENB

а к

DATA
Tl
LÜK
CP1
П1

10 
~  FOI

IC1
pPD

Q11
2SC4081 Rfle

R 92
60k

rAW — T  
R90 
33k JWl 
10k (N)

C 4 9 0 Ï 
22 Dp

I R. 441
'NTCCF20123NH

R87
1.8k [WJ' 
3 3k \u\

H»-
R36
120k(W1 
100k [NJ

C122
220p

VCC

PTT IN MICIN y  Micouy



5V

VCC

S5

'P L  ST

'SO

FRQCON

CTCSS

LVIN

UNIK

MODCOM

С12Э 
0 001 
H h -

RS1 
4 7 Ok
-AW-

15 3 MHz
C234
0.001

Q34
2SK880

Q8 2SC4226
T

5V

-AMr
R48
100k

Г  HAJ
|D |— j — л м —

T « 4  T  C63
*  12p л  56o

5V

П42
1k x 4 C55

001

-W r
AW C59

AVr-
100pi

C58 JL
100t>

i  C60
rJr 0 001

VCCI GND1

INI IN2

ENB VCC2

CLK XB
XIDATA

T1 x o

LOK GND2

CP1 CP2
FH F12

F01 F02

20

17
16
15

IC I
]iPD3140G S

П5
S5

C54 
0 001X
AW-------

R186 
47k

C432 -L 
0.001

rfr

C41 1
1.5p[L) 
о зр.;н|

4 14VR412

ж "
1 C 4 1 5  J .C 416
Х 0.01 “Г  470p

ттг С417

± C 4 U  226V

L11
MC152-E558ANA-100051:

72 V

D5
HVU350

R416 
3 3k

Q7
2SC4226

rł T ‘,VV AW-

R32 
6 6k

R409 
10

— V A -  -

: R33 
- 4 7k

C443 Z 
0 047

2* 048 i  2 
’

T m

L407 , 
4 7pH 1

C418
12p (Li 
9p(H]

CA19 
ф  1P[L]

0 75p 
(Hl 

C475 
9 5p ( L l j .  
1 5p ( H f

C4?1 
4p(Ll 6p{H]

IK

R417
3 3k

C426
0001

AVr s :  C424 _

X470p X

12V

C456 
10

Q404 
2SC4116

1 26V 
1.45V,

TX 3 20V 
RX 3 18V

C33
470p

R22
68k

R23
220

- -  ± 0 4 2 3  
'6p 1 82V 

1.92 V
C427 
0 5p

R460
220
.^ 2  20 V

R19
100

TX 3.62V 
RX 0 40V

R20
68k

\  d ie
/ k T \ 4  27:

rfr
C218
0.001

Ж
m

D403 
HVU350

L405
MC 152-E558ANA-100050.

Q401 rx  0 7ov 
XP1214 RX 0.77V Ч К

nH

C27

R44Ć 
56k :

D404
1T365

A V r

,L406
V5uH

. 4

5V
R422
220k

i  C42 
470p

TT?

R420:
27C

AVr
R2G8
100k

C229±  
01 T

R209
100k

C211,
4 7

4.8V

R40
680k F12

CFWM450E (W 
CFWM45QG [N

Q11
2SC4081

rA V r

R92
50k

R90
33k
10k

C490 ^  
220p

R88
120k

A W

:

R441
INTCCF20123NH

RH9
10k

R37
1 Bk jW] ' 
3.3k [N]

HK
R86
120k [W] 
100k

[W]
|N)

HK
C 122
220p C120 

0.1 _

IC2
TA31136FN(D)

OSCIN MiXIN

OSCOUT GND
MlXOLTT N-REC
VCC N-DET
IF IN RSSl
DEC IFOUT

FILOUT QüAD
FILIN AFOUT

16

ISl

2.9V

11

10

C118
0001

AF

vcc

Ü L
SS

NOIS

100k 2 2k
1CD X3
T  CDBCA450CX24

R408I 
1k

HK
X !

C115
’ 00p C116 

56p JW] 
100p (NJ

C114 
0 001

SD

Г" D402
1SS375

I -A W -f-
R&3 
330 ±

iL22 
1 8^H

R407É120k T

R63
330

AW"1

I  X TTT

C113
0.001

C112
0.001

R406 
390 ;w] 
120 |N]

DET.

Q400
2SC4215

R421
10k

R465j 
22 T

Q6
2SC5107

Q5
2SC5107

Q4
2SC5107

Q402
DTC144EU

TX. 0 64V
RX 0 76V

D4
МАЛ

ILO

C i 07 
0 001

1

C106 
10p JW]
6p [N] 

-----------

R449
470

JL C455
10p

R68
10k

R5
S5

R69^  ^  RC L410
1pH

X X
L20 
0.82p H

Fl 1 FL-271 JW] 
FL-267 (Nj

Т  Г

C109 
10p JW) 
op [Nj

HK-

Q13 7
3SK241

4 66V

C10-5
ОООГ

rfr rb r>T 
R469 C451 
2 7k 8p JW] 

20p [N]

C450 
IpfW] 
2p (N)

C99 ^  
0001 rb

J T X r

I
C454
0001

012 t  
HVU350T

011
HVU350

Î
C91

82nH [LJ 
47nH [HJ

I

ö 86V

rb
L19 C97
6 8nH 7p JL]

5p N

C96 f “
9P |L1 Ж 
7 P M T

7p [H]

R66 • 
R67 150k' 
10k

-R64
220k

IüH I
R65

- V v V - 1 . . .  10h1 *-A M r-—

T4 T2

OUT

<R131
“470

C154
10

0 1 7
UN911H

TOUT

IC3c
NJM2902V

R452
1k

C125
00015 R95 

IM 
AW —

R468 
6.8h r '
12k Û),

C147| 
0 1

C493 ±  
0 047

10

Н1Э0
100k

C209 ; 
0.1

PTTIN j MICIN j

W2
- 0 - 0 —4

C217
0.1

C134 
150p fV/) 
220p [NJ

I— VA— ---- VA------------
C133 R105 R1Ü8 Ri 09
0 1 ±  270[W] 150k [W] 10k :

yi, 470 [NJ 180k [N] f

Ci 26 
0 0039

. R93 R94 
Г27к IM

- i  .

R166
100k

C l3 lT  
IC4 0 01 Ф  

BU4066BCFV *

Ri 67 
' 100k R97

220k
AW -*

R459
10k

-AVr

IC3b
R96
47k

AV r

П R454

l 4 i M J
C465

R453 
47k jW ] 
56k [NJ

0 0022

C464 — 
0 001

CONT ö 

CONTC 
VEE

14
13
12

C49S
47p

C212 
0 1.,

R98 
270k 
240k 

A W -4

11
10

0 1
A W

R М2 
100h

Hl— v a -

y  M ic o u y VOL IN BEEPOUT
R171 
47k

C i 48 
0 1

R125
27k TONE

MM RM

R107 
270k [Wl- <• 
120k [Nj - r 
330k [W]- «. 
150k [Nj- u 

A V r-

A V H

P169
■10k :

RM3
68h r
82k u

R115 120k 
AW

R i 14
33k

C135 
100p fW| 
120p [NJ

— II-----

C136 
0 004'-

IC3d
NJM2902V

!
R1S9 * r
1O0k Й116

1k

AVr

SIGOUT

CTCSS y

R5C



HM J CTCSSy

SPG



SP

VR

DET

EXT MIC

MIC JACK

AF OUT

/ N — O

SP

CLONE

SP JACK

MIC, AF PTT.
MM. RM. AFONOP, 
S1GOUT

Q17

PTT
CONT

5 V

031. D27

BUFFER

1. LIM

1 5
O  

r—~ o

ВАТТ

GND

>  

> ^ r

POWER SWITCH

R33 R34. C48 » Q7 Qg

PLL IC

“CL
LOOP
FILTER

A vco

D3. D4 01. D8 

ANT
SWITCH

L1. L2. L3

< b > LPF

î G9 IC3a

I SENS

L13. L25

30.6 MHZ

V  IC2 Q14 >1 FI1 L18, L19 Q12 / L16. L17
DET

IF DET IC < b \ BPF/ \ bp f  / (41
< b Wn j ^ am p NJ V O / N l N  \ A M P

L. I A l a j
SQL

(INSIDE)
FI2

IC10

SD 
NOIS

VCC

!C3b \CA

R10S.C133

PRE
ENPHA

£
^H P F

4 >

ANALOG

IC3c SWITCH

MIC
AMP

018
5 V

Q21

4

iC3d

LPF

S5
020 

S5 N
reg  4

Q22

Д А
T5

IC6

RM MM CTCSS

TONE

CPU 5 V

IC 11 v v v

4| COMMON LINE
NJ

«

◄

Rx LINE

Tx LINE

RESET

Q33

LPF

035

LPF

Q36

BUFFER
I PTMF 

^  MTONE

IC8
CPU

XJ2

—IL 
_ X

-----------------K.

— —v

LCD

Ж

EEPROM

IC7

IC
-F3/S



PTT

H

SP

VR

DET

л — O
EXT MIC

MIC JACK

AF OUT

SP

CLONE

SP JACK < > ^ r

MIC. AF. PTT,
MM. RM. AFONOP. 
SIGOUT

Q17

PTT
CONT

VCC 
0 o i5 .  016.

D26

5 V

Q31. D27

BUFFER

VCC
027 O

CHARGE

I B* ,T  >

GND

POWER SWITCH

P LL IC LOOP
FILTER

О в _

r ^ 0 1
Q7.

D3. D4

FRQCON

MOD

ANT
SWITCH LPF

VCO I SENS

| IC 3a D2

APC PWR
DET

BUFFER^ \ bpf  j

45.9 MHZ

DET
V  IC2

IF DET IC

SQL
(INSIDE)

04 0 0  ^ Fl 1 \ 7 n v j  D 11. D I2. D401 0 1 2 ^ " D10

4- \ BPF/
<Л _ / y V l —

W
Æ _

4 - V ;7M  \ А М Р N T \ А М Р

A A
F12

TUNE TUNE
IC10

COMMON LINE
4

И Rx LINE

Tx LINE

SD

NOIS

VCC

IC 3b IC

PRE
ENPHA

^H P F 4 >

IC 3c

ANALOG
SWITCH

MIC
AMP

IC6
6 V

R5

IC3d

/ 7
V

i v  A

REG
<

REG
4

Q20
S5 4

CPU 5 V

IC 11,023 i n ж±
RESET

5 8MHz

033

LPF ica
CPU X

022
T5

MM CTCSS

Q35

LPF

036
TONE

BUFFER

CTCSS
DTCS

DTMF

*

LCD

MT ONE

Ж

KEY
MATRIX

EEPROM

IC7



4-1 RECEIVER CIRCUITS
4-1-1 ANTENNA SWITCHING CIRCUIT
Received signais are passed through the low-pass filter 
(L1-L3, C1-C7 for IC-F3/S, L1-L3, C3, C5, C7 for IC-F4/S). 
The filtered signais are applied to the >74 type antenna 
switching circuit (D8 for IC-F3/S D406, D8 for IC-F4/S).

The antenna switching circuit functions as a low-pass filter 
while receiving. However, its impédance becomes very high 
while D8 (IC-F3/S)/D406 and D8 (IC-F4/S) is/are turned ON. 
Thus transmit signais are blocked from entering the receiver 
circuits. The antenna switching circuit employs a I/4 type 
diode switching system. The passed signais are then 
applied to the RF amplifier circuit.

4-1-2 RF CIRCUIT
The RF circuit amplifies signais within the range of frequen- 
cy coverage and filters out-of-band signais.

The signais from the antenna switching circuit are amplified 
at the RF amplifier (Q12) after passing through the tuneable 
bandpass filter (D9, D10, C83 for IC-F3/S, D10, L413, C79 
for IC-F4/S). The amplified signais are applied to the Is t 
mixer circuit (Q13) after out-of-band signais are suppressed 
at the tuneable bandpass filter (D11, D12, D21, D22, C94 for 
IC-F3/S, D11, D12, D401, C94 for IC-F4/S).

Varactor diodes are employed at the bandpass filters that 
track the filters and are controlled by the CPU (IC8) via the 
expander IC (IC10) using T1-T4 signais. These diodes tune 
the centre frequency of an RF passband for wide bandwidth 
receiving and good image response rejection.

4-1-3 1ST MIXER AND 1ST IF CIRCUITS
The Ist mixer circuit converts the received signal to a fixed 
frequency of the Is t IF signal with a PLL output frequency. 
By changing the PLL frequency, only the desired frequency 
will be passed through a crystal filter at the next stage of the 
Ist mixer.

The signais from the RF circuit are mixed at the Is t mixer 
(Q13) with a Is t LO signal coming from the VCO circuit to 
produce a 31.05 MHz (IC-F3/S) or 46.35 MHz (IC-F4/S) Is t 
IF signal.

The Is t IF signal is applied to a pair of crystal filters (FI1) to 
suppress out-of-band signais. The filtered Is t IF signal is 
applied to the IF amplifier (Q14 for IC-F3/S, Q400 for IC- 
F4/S), then applied to the 2nd mixer circuit (IC2, pin 16).

4-1-4 2ND IF AND DEMODULATOR CIRCUITS
The 2nd mixer circuit converts the 1 st IF signal to a 2nd IF 
signal. A double conversion superheterodyne system (which 
converts receive signais twice) improves the image rejection 
ratio and obtains stable receiver gain.

The 1 st IF signal from the IF amplifier is applied to the 2nd 
mixer section of the FM IF IC (IC2, pin 16), and is mixed with 
the 2nd LO signal to be converted to a 450 kHz 2nd IF sig
nal.

The FM IF IC contains the 2nd mixer, limiter amplifier, quad
rature detector and active filter circuits. A 2nd LO signal (30.6 
MHz for IC-F3/S, 45.9 MHz for IC-F4/S) is produced at the 
PLL circuit by dividing it’s reference frequency.

The 2nd IF signal from the 2nd mixer (IC2, pin 3) passes 
through a ceramic filter (FI2) to remove unwanted hetero- 
dyned frequencies. It is then amplified at the limiter amplifier 
(IC2, pin 5) and applied to the quadrature detector (IC2, pins 
10, 11) to demodulate the 2nd IF signal into AF signais.

4-1-5 AF CIRCUIT
AF signais from the FM IF IC (IC2 pin 9) are applied to the 
mute switch (IC4, pin 1) via the AF filter circuit (IC3b, pins 6, 
7). The output signais from pin 11 are applied to the AF 
power amplifier (IC5, pin 4) after being passed through the 
[VOL] control (VR board, R1).

•2nd IF AND DEMODULATOR CIRCUITS

X3



The signal output from the current sensor circuit (Q9, Q28; 
IC-F3/S) or the power detector circuit (D2; IC-F4/S) is 
applied to the differential amplifier (IC3a, pin 2), and the “T4" 
signal from the expander (IC10, pin 14), controlled by the 
CPU (IC8), is applied to the other input for reference.

When the driving current is increased, input voltage of the 
differential amplifier (pin 2) will be increased. In such cases, 
the differential amplifier output voltage (pin 1) is decreased 
to reduce the driving current.

4-3 PLL CIRCUIT
A PLL circuit provides stable oscillation of the transmit fre- 
quency and receive 1 st LO frequency. The PLL output com
pares the phase of the divided VCO frequency to the refer
ence frequency. The PLL output frequency is controlled by 
the divided ratio (N-data) of a programmable divider.

The PLL circuit contains the VCO circuit (Q7, Q8). The oscil- 
lated signal is amplified at the buffer-amplifiers (Q5, Q6) and 
then applied to the PLL IC (IC1, pin 2).

The PLL IC contains a prescaler, programmable counter, 
programmable divider, phase detector and charge pump, 
etc. The entered signal is divided at the prescaler and pro
grammable counter section by the N-data ratio from the 
CPU. The divided signal is detected on phase at the phase 
detector using the reference frequency.

4-4 POWER SUPPLY CIRCUITS
VOLTAGE LINE

Line Description

HV The voltage from the attached battery pack.

vcc
The same voltage as the HV line (battery volt
age) which is controlled by the power switch 
([VOL] control).

CPU5

Common 5 V converted from the VCC line by 
the reference regulator circuit (IC6). The output 
voltage is applied to the CPU (IC8) and the 5V 
regulator circuit.

5V
Common 5 V converted from the VCC line by 
the 5 V regulator circuit (Q18, Q19) using the 
reference regulator (IC6).

T5 5 V for transmitter circuits regulated by the T5 
regulator circuit (Q22).

R5
5 V for receiver circuits regulated by the R5 reg
ulator circuit (Q21).

S5 Common 5 V converted from the 5V line by the 
S5 regulator circuit (Q20).

ОРТ The same voltage as the 5V line for the optional 
HM-75Aor HS-51 through a resistor (R132).

If the oscillated signal drifts, its phase changes from that of 
the reference frequency, causing a lock voltage change to 
compensate for the drift in the oscillated frequency.

A portion of the VCO signal is amplified at the buffer-amplifi- 
er (Q4) and is then applied to the receive 1 st mixer or trans
mit buffer-amplifier circuit via the T/R switching diode (D3, 
D4).

• IC-F3/S PLL circuit

VCO circuit

to transmitter circuit 
to 1 st mixer circuit



4-5 CPU PORT ALLOCATIONS
4-5-1 CPU (IC8)

Pin
number

Port
name Description

1 CTCIN Input port for CTCSS/DTCS signais 
for decoding.

11 CSIFT Outputs reference oscillator for the 
CPU control signal.

12 SCK
Outputs clock signal to the PLL IC 
(ICI), EEPROM (IC7) and expander 
IC (IC10), etc.

13 SI Input port for the data signais from 
EEPROM (IC7), etc.

14 SO
Outputs data signais to the PLL IC 
(IC1), EEPROM (IC7) and expander 
IC (IC10), etc.

15 UNLK
Input port for PLL unlock signal from 
the PLL IC (IC1). High level signal is 
applied during unlock.

18 PLST Outputs strobe signais to the PLL IC 
(IC1).

19 NOIS
Input port for noise signais (puise 
type) from the FM IF IC (IC2).

26 CONT Outputs LCD contrast control signal. 
High: When normal level is selected

36-41
(IC-F3/S) KS0-KS5

Output ports for key matrix.
40, 41
(IC-F4/S) KS4, KS5

42 MM
Outputs mic. mute control signal. 

Low: When DTMF or 2/5-tone sig
nal is selected

43 RM
Outputs RX mute control signal. 

Low: When muted
44-47 KR0-KR5 Input ports for key matrix.

48 R5C
Outputs R5 regulator control signal. 

Low: While receiving

49 S5C
Outputs S5 regulator control signal. 

Low: While power is ON

50 TXC
Outputs T5 regulator control signal. 

Low: While transmitting

51 T5C
Outputs T5 regulator control signal. 

Low: While transmitting

52 LIGHT
Outputs LCD backlight control signal. 

High: Lights ON

53 AFON
Outputs the regulator circuit for the 
AF amplifier control signal.

High: While AF amp. is activated.

54 DST Outputs strobe signais to the 
expander IC (IC10).

60-62 CTDA0-
CTDA2

Outputs CTCSS and DTCS encode 
signais (3-bit, D/A type).

63 DUSE
Outputs filter switch control signal 
for the CTCSS and DTCS (Q38). 

High: DTCS is activated.

CPU (IC8) — continuée!

Pin
number

Port
name Description

90 MTONE
Output port for:
Веер audio while receiving. 
2/5-tone signais while transmitting.

91 DTMF Output port for DTMF signais while 
transmitting.

4-5-2 OUTPUT EXPANDER IC (IC10)

Pin
number

Port
name

Description

2 DST Input port for strobe signais.
3 SCK Input port for dock signal.
4 SO Input port for data signal.

11-13 T1-T3 Output tuneable bandpass filter 
control voltage.

14 T4

Outputs tuneable bandpass filter 
control signal while receiving. 
Outputs RF output power control 
signais while transmitting.



■  REQUIRED TEST EQUIPMENT
EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE

DC power supply Output voltage 
Current capacity

: 9.6 V DC 
: 5 A or more

Audio generator Frequency range 
Output level

: 300-3000 Hz 
: 1-500 mV

RF power meter
Measuring range 
Frequency range 
Impédance 
SWR

: 1-10 W 
: 120-500 MHz 
: 50 a
: Less than 1.2:1

Attenuator Power atténuation 
Capacity

: 40 or 50 dB 
: 10 W or more

(terminated type) Standard signal 
generator (SSG)

Frequency range 
Output level

: 120-500 MHz 
: 0.1 pV-32 mV 

(-127 to -17 dBm)
Frequency counter

Frequency range 
Frequency accuracy 
Sensitivity

: 0.1-500 MHz 
: ±1 ppm or better 
: 100 mV or better DC voltmeter Input impédance : 50 k£i/V DC or better

FM déviation meter Frequency range 
Measuring range

: DC-500 MHz 
: 0 to ±5 kHz

Oscilloscope Frequency range 
Measuring range

: DC-20 MHz 
: 0.01-20 V

Digital multimeter Input impédance : 10 M iW  DC or better AC millivoltmeter Measuring range : 10 mV-Ю  V

■ TRIMMER ADJUSTMENT
When you adjust the contents on page 5-4 or 5-8, TRIMMER ADJUSTMENT, the optional EX-1961 FIELD PROGRAMMING 
SOFTWARE (Rev. 2.0 or later) and OPC-478 CLONING CABLE are required.

• STARTING TRIMMER ADJUSTMENT
Turn ON power to the transceiver, connect a computer to the [SP] jack using the optional OPC-478 CLONING CABLE, then 
start up the “ADJUST’ program in EX-1961.

• STARTING THE PROGRAM
©  Boot up DOS.
(D Insert the EX-1961 backup disk into drive A.
(3) Type the following to start up the program: 

ADJ>ADJUST [Enter]
• The adjustment screen appears after reading set data 

from the transceiver.
©  After the adjustment screen appears, set or modify the 

data as desired.

A:\>CD ADJ

A:\>ADJ>ADJUST

Boot up DOS, and 
change the directory.

’-'O' Ctxvxoi Vit IC- *3 Sen« Startup command.

Program Starts up, 
then the adjustment 
screen appears after 
reading set data from 
the transceiver.

NOTE: When the EEPROM (IC7) is replaced or the transceiver displays an error message and beeps, the following oper
ation is necessary before starting the ADJUSTMENT.

1. Download the programmed frequency data using the EX-1961 FIELD PROGRAMMING SOFTWARE (Rev. 2.0 or later) 
from an exact same version of the transceiver, then save it. (See the instructions for detailed operation.)

2. Return to DOS.
3. Сору the saved frequency data into the "ADJ" directory as follows:

A>COPY [file namej.lCF A:\ADJ [ENT]
4. Connect the transceiver in which the EEPROM has been replaced, using the OPC-478 CLONING CABLE.
5. Change the directory to "ADJ", and type as follows:

A>CD ADJ [ENT]
A>ADJ>EEPROM [file name].ICF V  [ENT]

When cloning is successful, the transceiver displays "CL GOOD".

‘ RS-232C port number. You hâve to type “A>EEPROM [file name].ICF 2” when the port number is set to “2”. This setting 
can be confirmed in the SETUP window while EX-1961 is running.



Connected battery voltage

Internal température 
PLL lock voltage

Operating channel

* * * * *  Trimmer Control Software for IC -F 3  Séries * * * * *

RF output power —j  | | j
FM déviation*

Receive sensitivity —

Reference frequency

►A/D 1 (VIN) 171 : ABh 10.729V D/A 1 (REF) 120 : 78h 2.353V
A/D 2 (REMOTE) 255 : FFh 5.000V D/A 2 (MODE) 131 : 83h 2.569V
A/D 3 (SD) 54 : 36h 1.059V D/A 3 (T1 ) 192 : COh 3.765V
A/D 4 (ISENS) 177 : B1h 2.314V D/A 4 (T2) 198 : C6h 3.882V

►A/D 5 (TEMPS) 186 : BAh 30.353’C D/A 5 (T3) 204 : CCh 4.000V
► A/D 6 (LVIN) 108 : 6Ch 4.300V D/A 6 (T4/PWR) 114 : 72h 2.235V

RX:174.00000MHz|TX:174.00000MHz|PWR : High||Base Freq : 174.00000MHz

ÎT  Power(Lo) : 72
U_ Power(Hi) : 142 - -
^  IV l^ U  OU 

R P P  1 9D r Г  I с.

BPF 2 : 54
BPF 3 : 92
BPF4 : 4

♦  TXF SET

[TAB] : Display Parameters [F8] at BPF : Sweep [F9] at BPF : Sweep T1-T4 
[Enter] at TXF : REF Set Mode Î  / i  : Cursor Up/Down •< /► :+ /-  ESC : Quit

NOTE:
The above values for settings are examples only. Each transceiver has its 
own specific values for each setting.

’ DO NOT change the value when adjusting the IC-F4/S. A value of 80 is 
necessary for the IC-F4/S.

• CONNECTIONS


