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SECTION 1 SPECIFICATIONS

B GENERAL

e Expanded band

e Memory channel

* Frequency stability

e Power supply requirement
¢ Microphone impedance

¢ Audio output power

¢ Audio output impedance

e Current drain (at 13.8V DC)
(except BAND UNITS)

¢ Dimensions
REMOTE CONTROLLER
INTERFACE UNIT-A
INTERFACE UNIT-B

* Weight
REMOTE CONTROLLER
INTERFACE UNIT-A
INTERFACE UNIT-B

¢ Usable temperature range

6 bands maximum

10 channels on each band

+10ppm (—10°C~ +60°C) (+14°F ~ +140°F)

13.8V DC £15% (negative ground)

600Q

More than 2.4W at 10% distortion with an 8Q load
4~8Q

600 mA (MAIN and SUB bands both standby)

1.2A (MAIN band transmitting and SUB band max. audio)
1.7 A (MAIN and SUB bands both max. audio)

Refer to BAND UNIT specifications for transmit current drain.

5.9(W) x 2.0(H) x 1.0(D) inches
7.0(W)x1.0(H) x7.0(D) inches
7.0(W)x1.0(H) x7.6(D) inches

150(W) x 50 (H) x 25(D) mm
177 (W) x 25(H) x 177(D) mm
177 (W) x 25(H) x 192 (D) mm

(Projections not included)

200g (0.4 1bs.)
500g (1.1 Ibs.)
9004g (2.0 Ibs.)
—10°C~ +60°C (+14°F~ +140°F)

X All stated specifications are subject to change without notice or obligation.
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SECTION 2

OUTSIDE AND INSIDE VIEWS

2-1 OUTSIDE VIEWS
2-1-1 REMOTE CONTROLLER
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2-1-2 FUNCTION DISPLAY

MAIN BAND DISPLAY

(1.1

,' Ll L L .' i1l }FREQUENCY READOUT

LiLi

e seees enssma @il |} S/RF INDICATOR

SUB BAND DISPLAY

OFFSET WRITE INDICATOR

VX0 |ND|CATOR——-L_

TUNING STEP INDICATOR[E}'———————MHZ STEP

MEMORY MODE

DUPLEX INDICATOR

TONE INDICATOR [
m -

MEMORY CHANNEL
READOUT

SKIP CHANNEL INDICATOR

INDICATOR

~{VX0J(RIT}~-

LOW POWER INDICATOR
ow i _]—RlT INDICATOR

——OPTIONAL TONE SQUELCH INDICATOR

OPTIONAL DIGITAL CODE

SQUELCH INDICATOR
OPTIONAL UNIT
SELECTING INDICATORS

VZT.soL/AV[n.suL/AVAVA—I

- [PROG)BAND I INDICATOR

oogmen soanso— =6 [ L—saoun
LOCK

I INDICATOR

SUB BAND INDICATOR

LOCK INDICATOR

2-1-3 INTERFACE UNIT-A

OPTICAL FIBER CONNECTOR [UNIT-B]
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SECTION 3 BLOCK DIAGRAM
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

Fig. 1 shows the construction of 1C-900’s remote

controlier section.

4-2 REMOTE CONTROLLER

4-21 CPU

1C-900's REMOTE CONTROLLER SECTION

- - - r-:'-—-—-— +13.8V
[Rewore | [IER |,
CONTROLLER[ | NIT-A '
h
Optical
i Speaker 1 fiber
D cable
i Microphone !
D——
. Dy -
UNIT-B 1 o 2ach
_ b ___l UNIT

Fig. 1 1138V

The CPU (IC1) performs remote control operations.

CPU PORT ALLOCATIONS

PIN PORT 1o PORT DESCRIPTION

1 P13 I BUSY signal input from the LCD driver.

2,10 P12, Ti1 | Serial data input.

3,4 P10, P11 | TUNING CONTROL input.

11, 12 P22, P23 (0] Key matrix output.

13 P21 O | \When “LOW." the LED is ighted.

16 P02/SO (0] Serial data output.

19~22 P120~P123 | Matrix input.

23~26 P130~P133

27~30 P140~P143 o Initial matrix output.

33 P33 o Main band TRANSM!T/BE(?E!VE ITED control.
When “LOW,” the LED is lighted in green.

a4 P32 o Main band TRANSMIT/BECEIVE LED control.
When “LOW,” the LED is lighted in red.

35 P31 | RAM WE (Write enable).

g$~40 ';23~P43 (0] RAM CS (Chip select).

41~44 P50~P53 11O RAM data input/output.

45 RESET | RESET terminal.

48~51 P60~P63

52~55 P70~P73 o RAM address lines.

56, 57 P82, P83

58 P81 o :.S(i% g:n(c(‘)glg ps|¢:lye;ct) output for the LCD driver.

59 P80 o :.Szncga(n%hg;sspﬁl;’c;t) output for the LCD driver.

60 Pa3 0] Reset output for the LCD driver.

61 P92 o CID output (when serial data is output to the LCD driver).

62 Po1 o DATA output for the LCD driver.

63 P20 (o) CLOCK output for the LCD driver.
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4-2-2 INITIAL MATRIX

The initial matrix determines the frequency range,
tuning steps, etc. of each BAND UNIT when the

CPU is initialized.

Initial matrix PU||__&1UP
r— "L~ 1 1 [ 19
' ot P | 1) 20 P123
] ]
I e 1 P122
[ L 2p121
] []
I-M—'*" I - 2245120 _
s el P 28] 1 (Matrix input ports
e ) ) T 1
I ‘/Mf»‘,‘"\‘ - 24 p132 cPU
> | I 2 p1a1 IC1
! il i 26]
L______'__~,_'____J T P130 )
L-d
2p143
28
P142 | |nitial matrix
29 P141 [ input ports
30} p140
Fig. 2
The CPU outputs “LOW” strobe signals in sequence

to the initial matrix from P140 to P143.

Scanning signals

U

P140
]
P141
LJ
P142
P143

u

Fig. 3

4-2-3 KEY MATRIX

The key-matrix checks some unlocked-type switches.

11

P23\ KEY matrix
p22 J output ports
P123
P122
CPU

P121 IC1
P120

> Matrix input ports
P133
P132
P131
P130/

12
MAIN/ SUB ACC puttur |
SuB_~ = ra 19
[ |
VFO_A CALL 4 V120
Pt
MR MW _4 112
t 1
MHz 1 TS/ 1 22
T 1
seT -  1/DSAL 4 1123
SQL - R T 1
Up VOL - UP_4 P 24
SQL - . [
DN -] VOL-DN P25
T
DUP_ TONE_+ L%
| )
Unlocked-type
switch {'vf
>
/ P 1

Fig. 4

P22 and P23 output scan signals for strobe scanning
as shown in Fig. 5.

P22 ——L_'

| -

P23

|

L
-

Fig. 5

4-2-4 SERIAL INPUT AND SERIAL OUTPUT

These ports are used for communication between the
REMOTE CONTROLLER and each INTERFACE UNIT.

When the operation interrupt START BIT is applied
to TI1, the CPU takes serial data from P12 according

to its baud rate.

Serial input >—

from
serial data
separator
Q5, D7

10

 ——

P12

™

16

CPU
IC1

P02/SO

Serial output €—

to
serial data
buffer Q6, Q7

Fig. 6

4-2-5 SERIAL DATA FORMAT

[CPU SERIAL OUTPUT DATA]

Baud rate
Configuration:

Total bits

: 4800 bps

START BIT (1 bit)
ADDRESS BIT (3 bits)
CONTROL BIT (7 bits)
DATA BIT (20 bits)
STOP BIT (2 bits)

: 33

X

A

START BIT
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STOP BIT

DATA BIT

® CONTROL BIT

@ ADDRESS BIT

Fig. 7



@ ADDRESS BIT

The ADDRESS BIT accesses 8 addresses as shown
below.
MSB LSB

-+——ADDRESS BIT configuration

ADDRESS BIT Fig. 8

OH Resets optional units (UT-28 and UT-29).
1H Accesses 28MHz BAND UNIT
2H Accesses 50MHz BAND UNIT

3H Accesses 144MHz BAND UNIT
4H Accesses 220MHz BAND UNIT
5H Accesses 430/440MHz BAND UNIT

6H Accesses 1200MHz BAND UNIT

7H Controls volume, squelch, and tone squelch.

® CONTROL BIT

The performance of each bit composing the CONTROL
BIT is determined by the accessing address.

i) When the accessing address is OH:

ADDRESS
BIT CONTROL BIT

LjLjLrgLjLjojeyejL|t

~v—A ~—
OH All bits become “LOW”
(Resets the optional unit)

Fig. 9

i) When the accessing address is 1H~5H or 6H:

ADDRESS
BIT CONTROL BIT

I L Not used

1H~6H PTT3
L BAND

HIGH/LOW

POWER

SUB

MAIN

Fig. 10
CONTROL BIT CONFIGURATION

MAIN

When the MAIN BIT is “HIGH,” the BAND UNIT
accessed by the ADDRESS BIT operates as the
main band transceiver.

sSuB

When the SUB BIT is “HIGH,” the BAND UNIT
accessed by the ADDRESS BIT operates as the
sub band receiver.

POWER

When the POWER BIT is “HIGH,” the BAND UNIT
accessed by the ADDRESS BIT turns the main
power ON.

HI/LOW

When the HI/LOW BIT is “HIGH,” the RF output
of the BAND UNIT accessed by the ADDRESS
BIT is “LOW.”

BAND

When the displayed frequency is outside of the
amateur band, the BAND BIT is “HIGH.”

PTT3

When the PTT3 BIT is “HIGH,” the BAND UNIT
accessed by the ADDRESS BIT transmits.

iii) When the accessing address is 7H:

ADDRESS
BIT CONTROL BIT
H|H|H
\_._Y_J L —Not used
7H 1/2
—————D SAL
TONE/AQS
SaL
VOL
OPT 1/2

Fig. 11

CONTROL BIT CONFIGURATION

OPT1/2

The OPT1/2 BIT determines the connection be-
tween the BAND UNIT and each optional unit
(UT-28, UT-29).

When the OPT1/2 BIT is “HIGH,” the main band
transceiver is connected to the optional unit via
connector OPT1. The sub band is connected to
the optional unit via connector OPT2.

When the OPT1/2 BIT is “LOW,” the main band
transceiver is connected to the optional unit via
connector OPT2. The sub band is connected to
the optional unit via connector OPT1.

VOL

When the SQL and TONE/AQS BITS are “LOW”
and the VOL BIT is “HIGH,” the data of the DATA
BIT is transferred to the AF level control circuit
of INTERFACE UNIT-A.

SQL

When the VOL and SQL BITS are “LOW” and the
SQL BIT is “HIGH,” the data of the DATA BIT
is transferred to the squelch control circuit of
INTERFACE UNIT-B.

TONE/AQS

When the VOL and SQL BITS are “LOW” and the
TONE/AQS BIT is “HIGH,” the data of the DATA
BIT is transferred to the optional unit (UT-28,
UT-29) as tone squelch data or digital code
squelch data via connector OPT1 or OPT2. (The
connector selection is determined by the 1/2 BIT.)
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1/2
When the TONE/AQS BIT is “LOW” and the 1/2

BIT is “HIGH,” connector OPT1 is accessed for
data transfer to the optional unit (UT-28, UT-29).

When the TONE/AQS BIT is “LOW” and the 1/2
BIT is also “LOW,” connector OPT2 is accessed
for data transfer to the optional unit (UT-28,
UT-29).

D/sQL

When the DSQL BIT is “HIGH,” AF signals from
the BAND UNIT are muted at the digital code
squelch mute circuit INTERFACE UNIT-A).

The BAND UNIT to be connected to the optional
unit is determined by the 1/2 BIT.

© DATA BIT

The performance of the DATA BIT is determined by
the accessing address and the CONTROL BIT.

i) When the accessing address is OH, the DATA
BIT has no function.

i) When the accessing address is 1H~6H, PLL
N-data is transferred.

il When the accessing address is 7H, the CONTROL
BIT selects the data to be transferred from the
DATA BIT.

VOL BIT: “HIGH” Lower 18 bits
SQL BIT: “HIGH” Lower 18 bits
TONE/AQS BIT: “HIGH” Lower 8 bits

VOL BIT: “LOW”

SQL BIT: “LOW” Data are not selected.
TONE/AQS BIT: “LOW”

[CPU SERIAL INPUT DATA|

Baud rate : 4800 bps

Configuration: START BIT (1 bit)
ADDRESS BIT (1 bit)
DATA BIT (14 bits)
STOP BIT (16 bits)

Total bits 1 32
ryyrvryvr gy irTvorvyy
HiHHHN
A\ A -7
1
® DATA BIT STOP BIT
@ ADDRESS BIT
START BIT Fig. 12

(@ ADDRESS BIT

The ADDRESS BIT indicates the origin of CPU
SERIAL INPUT DATA for data transfer.

When the ADDRESS BIT is “HIGH,” the data origi-
nates at INTERFACE UNIT-A.

When the ADDRESS BIT is “LOW,” the data origi-
nates at INTERFACE UNIT-B.

® DATA BIT
The performance of each bit composing the CON-
TROL BIT is determined by the accessing address.

i) When the ADDRESS BIT is “LOW,” CPU serial
data is transferred from INTERFACE UNIT-B.

ADDRESS
BIT CONTROL BIT
L MSB LSB |MsB LS8
. A
Y Y
SRF A SRF B Not used
——u-SQS B
——SQS A
BUSY
Fig. 13
BUSY

When the BAND UNIT accessed by CPU SERIAL
OUTPUT DATA is connected to INTERFACE
UNIT-B, the BUSY BIT is “LOW.”

SQSA

When the main band transceiver squelch is open,
the SQSA BIT is “HIGH.”

sass

When the sub band receiver squelch is open, the
SQSB BIT is “HIGH.”

SRFA

SRFA is data for the main band transceiver S/RF
INDICATOR.

SRFB

SRFB is data for the sub band receiver S IN-
DICATOR.

i) When the ADDRESS BIT is “HIGH,” CPU SERIAL
DATA is transferred from INTERFACE UNIT-A.

ADDRESS
BIT CONTROL BIT

H

Not used

SEL 2

SEL 5 JOPT 2
SEL 2

SEL 1 /OPT1

Not used
UP/DN

NO
Vi

DSQB
DSQA
SEND

Fig. 14
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* Any signal change causes data to be sent from
INTERFACE UNIT-A. The absence of signal
changes results in the following data genera-

tion times:

DATA ORIGIN DATA GENERATION TIMES
INTERFACE UNIT-A 1
INTERFACE UNIT-B 16

SEND

When the PTT SWITCH is pushed, the SEND BIT
is “HIGH.”

DSQA

When the main band transceiver’s optional tone
squelch or digital code squelch is open, the
DSQA BIT is “HIGH.”

DSQB

When the sub band receiver's optional tone
squelch or digital code squelch is open, the
DSQB BIT is “HIGH.”

MCK

When the MIC UP or MIC DN switch is pushed,
the MCK BIT is “HIGH.”

UP/DN

When the MIC UP switch is pushed, the UP/DN
BIT is “HIGH.”

OPT1 (SEL1, SEL2)

SEL1 and SEL2 BITS indicate the connections

between connector OPT1 and an optional unit
(UT-28 or UT-29).

SEL 1 SEL2

LiL optional units are not connected.

SEL 1 SEL 2
The UT-28 (DIGITAL CODE SQUELCH
HIL UNIT) is connected.

SEL 1 SEL 2
The UT-29 (TONE SQUELCH UNIT)
is connected.

Fig. 15

OPT2 (SEL1, SEL2)

These bits (SEL1, SEL2) indicate the conditions
of connection between connector (OPT2) and
optional unit (UT-28 or UT-29).

The variation of SEL1 and SEL2 is the same as
the OPT1 BIT.

4-2-6 PORTS FOR INPUT SWITCHES

PTHOO~PTHO3, P10 and P11 are connected as shown
in Fig. 16.
MAIN DIAL (SENSOR)

PULL UP

DN rmM
Q—l i
Up’L 4 P10

CPU
IC1

PTHO3
PTHO2
PTHO1
PTHOO

N[>

[ e e R e e e b
| P RSN SO SO PHPEPHPHQUPPN M

CHECK S.MUTE

Fig. 16

About 40usec. after the key matrix strobe signals
change, the CPU receives signals from each switch.

Example: MAIN DIAL UP/DN signais

S T B
) $ ’ ¢
upP upP DN DN
Fig. 17

4-2-7 LCD DRIVER CONTROL CIRCUIT

The CPU controls two LCD drivers for the LCD infor-
mation display.

LCD driver
Ji 8 IC1
]
P13 9=S_CK S|
£l j—
N [ __BUSY
Eg1 62 13 C/D
cPU Gl i} —Res |
ic1 P92lep LCD
P93 s—fSEK
59 =8I
|
8
P81 58 C/D usy
I 2 RES
LCD driver
1C2
Fig. 18

Example: LCD driver control signal

e U U UU

A A )

RES Command Data output Command
output for sub output for
for main  band sub band

band i, 19
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4-2-8 LED CONTROL CIRCUIT

The CPU controls the MAIN BAND TRANSMIT/
RECEIVE INDICATOR and the SUB BAND RECEIVE
INDICATOR.

DISPLAY B

SUB RX MAIN HXT—1 MAIN TX

DISPLAY A ‘

DS11 DS12
Fig. 20

When the port signal is “LOW,” the indicator be-
comes lighted.

P2 r——

P32

| Main band 1Main

- e - o gd

|
i
P33 1
|

| transmit | band Main band
Sub band | received squelc:
squeich Sub band opene
open squelch
Fig. 21 closed

4-2-9 BEEP CONTROL CIRCUIT

CPU pin 14 (P20) outputs a 1.8kHz square wave to
emit a beep over the speaker.

DISPLAY B
cPu J2 P1
14
P20 ® p N
O SP1
r o—T
asee——
Fig. 22

P20 Output waveform

g
|
|
|
(

1
BEEP ON

BEEP OFF
Fig. 23

4-2-10 RESET CIRCUIT

When the POWER SWITCH is turned ON, IC3 resets
the CPU.

1C3

5V F—————— ——=q
: 1
' :

—— |45 1
RES \ |
CPU ) |
1C1 i |
| |
! §
[

Reset IC
Fig. 24
Reset timing

-

-\
Fig. 25

4-2-11 SIGNAL SEPARATOR CIRCUIT
(Shown as “DATA SEPARATOR” in the block
diagram.)
The signal line from INTERFACE UNIT-A is overlapped
with the power source line.
The signal separator circuit consists of Q5, D4, D7
and D41. This circuit takes CPU serial input data
from the signal line.
INTERFACE UNIT-A

Modulation voltage l
regulator

REMOTE CONTROLLER

Signal separator circuit

+13.8V > I l +13.8V
CPU signat CPU serial
input data input data
CPU signal ¢«——— L < CPU serial

output data output data

Fig. 26
SIGNAL SEPARATOR CIRCUIT

from >—O0 “O—4¢

INTERFACE $2
UNIT-A POWER

CPU P12, TI1
CPU serial
input data

to Voltage
/regulator 1IC4

Fig. 27

Example: Signal timing chart
P 9 9 approximately 2V

Signal from 13.8V -

INTERFACE

UNIT-A
[ e e
5V~ Y

Separated

data | I l I I

. oV——- Bl R
Fig. 28
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4-3 INTERFACE UNIT-A

4-3-1 SERIAL DATA SYNC. CLOCK

GENERATOR
(Shown as “CLOCK GENE” in Fig. 29.)

Generates a clock signal of 30 pulses. The clock
signal is synchronized with the CPU serial output
data.

4-3-2 DATA SEPARATOR CIRCUIT
(Shown as “DATA SEPARATOR” in Fig. 29.)

Based on CPU serial output data, this circuit trans-
fers CK signals to the AF volume control circuit,
the CTCSS encoder or terminals OPT1 and OPT2.

4-3-3 DIGITAL CODE SQL STB CK
GENERATOR
(Shown as “STB SIG GENERATOR” in Fig. 29.)

Generates clock signals for the optional unit (UT-28 or
UT-29) or the CTCSS encoder circuit.

Also generates an AQS signal corresponding to the
“D/SQL” BIT. “D/SQL” turns UT-28 ON and OFF.

INTERFACE UNIT-A
(LOGIC A, LOGIC B UNITS)

4-3-4 OPTIONAL UNIT DATA SELECTOR

CIRCUIT
(Shown as “DATA SEPARATOR" in Fig. 29.)

Selects the correct strobe signal for the optional unit
(UT-28 or UT-29) that is connected.

Based on CPU serial output data, this circuit sends
the strobe signal to terminal OPT1 or OPT2.

4-3-5 DIGITAL CODE SQUELCH MUTE

CIRCUIT
(Shown as “DSQL MUTE” in Fig. 29.)

When the digital code squelch is selected, this circuit
becomes a “HIGH” control line for the DIGITAL/TONE

squelch mute circuit.

When the digital code squelch is activated and the
preset tone code matches the desired tone code,
this circuit becomes a “LOW” control line for the
DIGITAL/TONE squeich mute circuit.

4-3-6 OPT1/2 SELECTOR AND OPTIONAL
UNIT SELECTOR CIRCUITS
(Shown as “OPTIONAL UNITS SELECTOR” in
Fig. 29.)
Based on the CPU serial output data CONTROL BIT,
these circuits determine the connections between
the BAND UNITS (main band transceiver and sub
band receiver) and the optional unit terminals (OPT1
and OPT2).

[uP) ['4 + 17
&5 MIC PARALLEL/SERIAL INTRFACE L& osaL DATA BEED SOC
— o— ue/oown (1) CONVERTER a/B oaTa| | JVOLTAGE MUTE seLecToR] | GENERATOR DATA
gy P per 1614013401 4401 7~1020 [P seCecToR PYPA I etz [ ic12.1c23[¥ 01)c241025| [ seLecTor
—5 60— 04,05 IC28, K032~ 1C35, IC40 4] 1G15,1617 D4.06,D7 : ic25-027| |ic28~ic3r IC5,1C35
{DOWN] BCIZ~ICas 4§ ft& 15 €34 BI(C3 1C40,1C41
I
{PTT) p1—rf _EL_S A TRANS. L RESET = TLOCK
. et DATA PONDER opTionat UNITS |4 sianaL DATA SEPARATOR GENE
—0 00— —Dol 02.010[] SYNC FUNC SELECTOR < GENE pd—] 1C5~1010,1012,115 | IC11. [ed
e 11,1615 SW 1G1~IC4.1C23,1C24 16,1028 | 1632 1C24~
ati.ie3d €21, 1622 IC20, 1C30) €32 1C27
138,639 06, $
T . i 1C38, 06,07 SPEAKER
|—p{resT I
Mo e s~ic7 [T ea S TP eas [P o102 AMe > o
g 136 : 130
; L
1 OPTIONAL SPEAKER
PWM A
(oNE-SHOT SUB AT AMP A
oo SEPARA- oEmoD | K| wer A(';;‘ZL LPF Mute | o) Jormmil S z;‘r: i
~ ic3 J
€10 fc8 1o 07 104,135 1035 Qs o Ic2 JACK N
+ . 5
o J___‘—r——*
CR203 TIMING TONE X2 RF4A3
REF .
S| oo o [ cmourr SIGNAL conee] 23 357ssasmzL] Gurton {al— -« 138v ad s
C15~1018 MIX ODER| SWITCH <138 €— REC
Optical T e 1616 1033 020 1028, 1C29 07,08 21
48V
fib bl 5.5206MHz
iber cable P T
LED PWM MIC
2
to INTERFACE /v | oy | ot g | oo o IR T R e P
06,1017 119,08 23 123 LIMITE!
UNIT-B NN | et 133 D1 13 122,012 !—‘ Q11,02 |+ 138v
Es)%é POWER
1121013 JACK  M— SWITCH
C16 09.010
Fig. 29 to REMOTE CONTROLLER
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4-3-7 RESET SIGNAL GENERATOR
(Shown as “RESET SIG GENERATOR”
Fig. 30.)

Outputs a RESET signal for about 50psec. when the

CPU serial output data ADDRESS BIT is OH. The

RESET signal resets the DIGITAL CODE SQUELCH
UNIT and checks the connections of each optional

unit.

in

4-3-8 CTCSS ENCODER CIRCUIT
(Shown as “CTCSS ENCODER” in Fig. 30.)

Outputs a TONE signal when transmitting and when
the TONE or the TONE SQUELCH is ON.

4-3-9 TONE SIGNAL MIXER
(Shown as “TONE SIGNAL MIX” in Fig. 30.)

Mixes MODEM signal output from the DIGITAL CODE
SQUELCH UNIT with CTCSS output signais. The
resulting signal is applied to the microphone ampli-
fier (1C23).

4-3-10 REFERENCE OSCILLATOR CIRCUIT
(Shown as “REF OSC” in Fig. 30.)

Oscillates at 5.5296MHz. The signal is used for
reference at INTERFACE UNIT-A.

4-3-11 DIVIDER
(Shown as “DIVIDER” in Fig. 30.)

Divides the 5.5296 MHz signal and applies the resulit-
ing signals to each circuit.

4-3-12 TIMING CIRCUIT
(Shown as “TIMING CIRCUIT” in Fig. 30.)

Creates a timing signal which is applied to the PWM
modulator and the DATA SYNC circuits.

INTERFAGE UNIT-A
(LOGIC A, LOGIC B UNITS)

4-3-13 MIC AMP, LIMITER, MIC MUTE, LPF

AND AMP CIRCUITS
(Shown as “MIC AMP, LIMITER,” “MIC MUTE,”
“LPF” and “AMP” in Fig. 30.)

The microphone amplifier and limiter circuit amplifies
AF signals from the microphone to a level sufficient
to create PWM modulation. These circuits also
function as a preemphasizer.

When the DIGITAL SQUELCH UNIT outputs MODEM
signals, the microphone mute circuit mutes micro-
phone signals.

4-3-14 PWM MODULATOR CIRCUIT
(Shown as “PWM MOD” in Fig. 30.)

AF signals from the microphone amplifier are PWM
modulated at this circuit.

4-3-15 DATA SYNCRHONOUS CIRCUIT
(Shown as “DATA SYNC” in Fig. 30.)

Synchronizes CPU serial output data with the LED
control circuit clock signal, and time divides it with
a timing signal.

4-3-16 LED CONTROL CIRCUIT
(Shown as “LED CTRL” in Fig. 30.)

Mixes signals from the DATA SYNC circuit with
signals from the PWM MOD circuit. The resulting
signal is applied to the photocoupler.

+
1
() i ¥ 14
MIC PARALLEL /SERIAL INTRFACE MOD DsaL DATA STB SiG SaL
—0 o— uP/DOWN {1 1| CONVERTER A/B DATA VOkEéGE MUTE SELECTOR| .| GENERATOR DATA
. B per 1611013101 4)617~1620 [P seLEecToR Q14—018 iz [€—cr2.coaH icric2akc2s| [ seLector
— o— 04,05 1C28,1032~1C35.1040 115,117 D4.06,07 ' 1025~1c27| | 1c28~1C31 05,1035
[DOWN) .Y NPT Y —#& ? 1034 K(C3 1G40,1C41
PTT} pTTf _SEL—IAL TRANS 1 = v
PeA DET DATA PONDER [ OPTIONAL UNITS | SiGNAL DATA SEPARATOR CGLE%EK
—0 O— —p 01.02.010[] lC’sT(;% FlstC r— SELECTOR M GENE |g— K5~I1C10,1C12,IC15 |€H— 1C11, 1<
Q11,1634 a2 28 eao ] 101104, 1023, 1024 fets c2e | " \c32 1G24~
1038,1C39 TICS&,O&.O7
3 ] SPEAKER
MAIN AF AMP
ONE-SHOT DATA AF voL
o TORE oeEmoD L | HeF crre [Hp| LPF [t Mute
P 108 1611 1C5~1C7 Ic3 ) 1. 134 1034 01,02
g 1036 ' 1c30
1 1 ‘_$ OPTIONAL SPEAKER
M A
ONE-SHOT sus AF AMP A
SEPARA- AF VoL AF sus i
MULTI | TR (o DEMOD | gy HPF L of “orml LPF MUTE L4 amp HPY P IS
cto 08,109 105407 13 1c4,1C35 1635 03,04 02 X YL
032 1036 - Ic30 JAC )
'—_‘4,(1 J_——I—*
CR203
Ooti r rer DIVIDER JI:ZMCISﬂ' SITC?:EL cTcss _]x_z RF4A POWER +5v | Ly
ptical &S] osc |-pfera~ S ana NCODER| & 3579545MHzL] switch jed— - 138V | reo
fiber i1 €16 o33 ©22 1C28, 1C29) 07,08 121
M +8vV
cable 5.6296MHz Ty & ?
LED PWM
to INTERFACE .1i1r | proto o b AMP - M el +av
UNIT-B L UG L ¢ g6.1c17 [$ ] 19,0 1023 1623 MoTE [ Lmier Rea
€33 Di ic22,012 011.D2 [+138Y
DATA POWER
SYNC
12,0013 JACK  p&g— SWITCH
1016 09,010

Fig. 30

to REMOTE CONTROLLER
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4-3-17 PHOTOCOUPLER
(Shown as “PHOTOCOUPLER” in Fig. 31.)

Converts electrical signals from the LED control

circuit to optical signals.
applied to INTERFACE UNIT-B via the optical fiber

cable.

The optical signals are

INTERFACE UNIT-B — INTERFACE UNIT-A:

Optical signals from INTERFACE UNIT-B are con-
verted to electrical signals at the photocoupler.

4-3-18 ONE-SHOT MULTIVIBRATOR
(Shown as “ONE SHOT MULT!” in Fig. 31.)

Outputs timing signals which are applied to the PWM
separator and the DATA RESTORE circuit.

4-3-19 DATA RESTORE CIRCUIT
(Shown as “DATA RESTORE” in Fig. 31.)

Using timing signals from the one-shot multivibrator,
this circuit takes CPU serial input data from the

photocoupler output.

4-3-20 PWM SEPARATOR CIRCUIT
(Shown as “PWM SEPARATOR” in Fig. 31.)

Using timing signals from the one-shot multivibrator,
this circuit takes main band and sub band PWM
modulated components from the photocoupler out-

puts.

4-.3-21 PWM DEMODULATOR CIRCUIT

(Shown as “MAIN DEMOD” and “SUB DEMOD”

in Fig. 31.)

Demodulates PWM modulated signals into AF signals.

4-3-22 HIGH-PASS FILTER
(Shown as “HPF” in Fig. 31

The AF output from the PWM demodulator circuit
passes through the high-pass filter where less than
300Hz are attenuated.

4-3-23 AF VOLUME CONTROL CIRCUIT
(Shown as “AF VOL CTRL” in Fig. 31.)

Based on the CPU seria! output data DATA BIT, this
circuit controls the AF volume.

4-3-24 LOW-PASS FILTER
(Shown as “LPF” in Fig. 31.)

Serves as low-pass filter and deemphasizer.

4.3-25 AF AMPLIFIER MUTE CIRCUIT
(Shown as “AF AMP MUTE"” in Fig. 31.)

Mutes the AF amplifier (IC1, 1C2) input when the
squelch is closed or the MUTE signal from the
optional unit (UT-28, UT-29) is “HIGH.”

4-3-26 AF AMPLIFIER
(Shown as “AF AMP” in Fig. 31.)

4-3-27 AF AMP POWER SWITCH
(Shown as “POWER SWITCH” in Fig. 31.)

When the REMOTE CONTROLLER POWER SWITCH
is turned ON, +5V turns on Q7 and Q8. Q7 applies
+13.8V to the AF amplifiers (IC1, 1C2).

INTERFACE UNIT-A
(LOGIC A, LOGIC B UNITS)

(wP) ¥ i
feio) MIC PARALLEL/SERIAL INTRFACE MoD DSoL DATA STB SIG sQL
9o~ ur/oowN 1 || CONVERTER A/8 DATA] | JVOLTAGE MUTE SELECTOR| | GENERATOR DATA
%_ B ev 111613118401 71620 [ P] seLecTor Q14018 o mz'e-‘mz,lczs 101,624,625 SELECTOR
—o 04,08 128, IC32~1035, 1040 4‘ 15,1017 D4,06,07 : c25~ic27| | 1c28~ic3t 1C5, 1035
(DOWN) K4Z~1048 A DS1 €34 A IC3 1C40,1C41
PTT) ¥ 1 IC36
TAC TRANS. RESET CLOCK
g5 ;g DATA o 0PTIONAL UNITS [ —4H| SiGNAL DATA SEPARATOR GENE
—6 00— —Po; 02,010 SYNC FUNC SELECTOR lgH | GeEnE [@-— 1cs~icro.cr2.1015 ic11, o
Q2 11,115 SW 1C1~1C4,1C23, 024 16,028 ic32 1C24--
Q11,1034 21,1022 IC20, 1C30) €32 127
1C38,1C39 [ g JIC:’B.OG,O7 SPEAKER
'
lone-SHOT DATA s voF AF VoL oF A e AF MAIN
MULT! RESTORE | C5~I1C7 I 3 | CTRL ™ 34 o1.02 amp H|  sP
10 1C8,1C11 036 1C4,1C34 oy ict JACK
.3
| OPTIONAL SPEAKER
JoNE-SHOT . SUB AF VoL AF AMP e we r- “
MULTI TOR e P e CTRL o H hed vl 5 I 11 < A Sl
il 3 [P
10 18, 1C9 . 14,1035 1030 ic2 JACK N
X1
X2
CR203] ReF DIVIDER Ryrd o cT08S | RF4A3 POWER BV | ey
Optical 5| osc 1C14~ 151018 MIX ENCODER| T3 3579945MHzL SWITCH [€H— +138V 44— ReG
. T ©n 16 a3 022 1C28, 1G29 07,08 621
fiber 206M +8v
5.5206MHz
cable § Aoy
LED PWM MIC v
to INTERFACE x| B0 le| cTRe MOD AMP LPF e AMP ‘_@ e
06,1017 119,05 123 23 i LMITER
UNIT-B A A AN AN BT a3 o 013 622,012 Q11,02 |+138v
DATA 2
POWER
m?;':ccl 3 Jack g SWITCH
016 00,010
Fig. 31 to REMOTE CONTROLLER
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4-3-28 MAIN SPEAKER JACK
(Shown as “MAIN SP JACK” in Fig. 32))

Outputs AF signals received by the main band
transceiver. When the external speaker is not con-
nected to the sub speaker jack, AF signals from the
sub band receiver are mixed at the main speaker
jack with AF signals received by the main band
transceiver. The resulting signal is then output from
the main speaker jack.

4-3-29 SUB SPEAKER JACK
(Shown as SUB SP JACK in Fig. 32,

Outputs AF signals received by the sub band

receiver.

4-3-30 MIC UP/DOWN SWITCH DETECTOR
(Shown as “UP/DOWN DET” in Fig. 32.)

Detects the position of the MIC UP and MIC DOWN
switches.

4-3-32 SERIAL DATA SYNC. CLOCK

GENERATOR
(Shown as “SERIAL DATA SYNC"” in Fig. 32.)

Generates a clock signal of 18 pulses which is syn-
chronized with CPU serial input data from INTER-
FACE UNIT-B.

4-3-33 PARALLEL/SERIAL DATA
CONVERTER
(Shown as “PARALLEL/SERIAL CONVERTER”
in Fig. 32.)
When PTT, MIC UP, or MIC DOWN data, etc., in
INTERFACE UNIT-A is changed, this circuit out-
puts CPU serial input data. The ADDRESS BIT is 1
and the DATA BIT indicates what type of change has
taken place.

When no switch is pushed, the rate of CPU serial input
data generation times is as follows:

ADDRESS BIT of the serial data | Data generation times

4-3-31 PTT SWITCH DETECTOR k 1
Y . *0 16
(Shown as “PTT DET” in Fig. 32.)
* Data from INTERFACE UNIT-B.
Detects the PTT switch position and outputs a SEND
signal. Also outputs a PTT2 signal for the optionali
DIGITAL CODE SQUELCH UNIT (UT-28).
INTERFACE UNIT-A
(LOGIC A, LOGIC B UNITS)
-
1
(uP) ] ¥ + &
oy ¥ oer [1P] erier3k140017~1020 [P oiESial [ hUrE | icr2ic231¥ wiwczencas [ ] sececton
— 04,05 1028,1C32~1C35,1040 € D4.06.07 ; c2sic27| |1c28~1031 IC5.1C35
(DOWN) Y. DS1 IC34 Ic3 IC40,1C41
‘——'-'_1 t
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fiber ™ cn K18 caa 22 IC28, 1C29 07,08 K21
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4-3-34 INTERFACE A/B DATA SELECTOR
(Shown as “INTERFACE A/B DATA
SELECTOR” in Fig. 33))

When data is output from the parallel/serial data
converter, this circuit inhibits the passage of CPU
serial input data with an address of 0. CPU serial
input data with an address of 1 is output.

4-3-35 MODULATION VOLTAGE

REGULATOR
(Shown as “MOD VOLTAGE REG” in Fig. 33.)

Gathers CPU serial input signals onto +13.8V for use
with the REMOTE CONTROLLER. The signals are
applied to the REMOTE CONTROLLER.

INTERFACE UNIT-A
(LOGIC A, LOGIC B UNITS]

4-3-36 SQUELCH DATA SELECTOR
(Shown as “SQL DATA SELECTOR” in Fig. 33))

Using the CPU serial input data output by INTER-
FACE UNIT-B, this circuit detects the status of the
squelch circuit and controls the digital squeich mute
circuit.

4-3-37 +8V POWER SWITCH CIRCUIT
(Shown as “+8V REG” and “POWER SWITCH”
in Fig. 33.)

When the POWER SWITCH on the REMOTE CON-
TROLLER is turned ON, this circuit turns ON the
+8YV regulator.

4-3-38 +5V REGULATOR CIRCUIT
(Shown as “+5V REG” in Fig. 33,

Produces +5V from +8V.

f
1
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4-4 INTERFACE UNIT-B

4-4-1 PHOTOCOUPLER
(Shown as “PHOTOCOUPLER” in Fig. 34.)

INTERFACE UNIT-B — INTERFACE UNIT-A:

The photocoupler converts electrical signais from the
LED control circuit into optical signals. The optical
signals are applied to INTERFACE UNIT-A via the
optical fiber cable.

INTERFACE UNIT-A — INTERFACE UNIT-B:
Optical signals from INTERFACE UNIT-A are converted
to electrical signals at the photocoupler.

4-4-2 ONE-SHOT MULTIVIBRATOR
(Shown as “ONE SHOT MULTI” in Fig. 34.)

Outputs timing signals which are applied to the PWM
separator and the DATA RESTORE circuit.

4-4-3 DATA RESTORE CIRCUIT
(Shown as “DATA RESTORE” in Fig. 34.)

Using timing signals from the one-shot multivibrator,
this circuit takes CPU serial input data from the

photocoupler output.

4-4-4 PWM SEPARATOR CIRCUIT
(Shown as “PWM SEPARATOR” in Fig. 34.)

Using timing signals from the one-shot multivibrator,
this circuit takes main band and sub band PWM
modulated components from the photocoupler out-
puts.

4-4-5 PWM DEMODULATOR CIRCUIT
(Shown as “DEMOD” in Fig. 34.)

Demodulates PWM modulated signals into AF signais.

4-4-6 MODULATION SIGNAL AMPLIFIER
(Shown as “AMP” in Fig. 34.))

Amplifies AF signals from the PWM demodulator
circuit to a level sufficient for FM modulation. The
signals are applied to each BAND UNIT as modulated
signals (MOD).

INTERFACE UNIT-B
(LOGIC C UNIT)
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N-DATA SEPARATOR
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T A I
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saL suB
LPF MUTE PWM MOD
DETB e H™ 4
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CONY cirour [ AT I Optical
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\omoD 4 1 e PN la—] muLn | 44oourLer to INTERFACE
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Fig.

34
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4-4-7 SERIAL DATA SYNC. CLOCK
GENERATOR
(Shown as “CLOCK GENERATOR” in Fig. 35.)

Generates a clock signal (CK) of 30 pulses which is
synchronized with CPU serial output data.

4-4-8 N-DATA SEPARATOR AND SQUELCH
VOLUME DATA SEPARATOR
(Shown as “N-DATA SEPARATOR” and “SQL
DATA SEPARATOR” in Fig. 35.)

Takes and separates STB, DATA, CK and squelch

control signais from the CPU serial output DATA

BIT. STB, DATA and CK signals are applied to each
BAND UNIT. The squeich control signal is applied
to the squelch volume control circuit.

4-4-9 REFERENCE OSCILLATOR CIRCUIT
(Shown as “REF OSC” in Fig. 35))

Oscillates at 5.5206 MHz. The signal is used for
reference at INTERFACE UNIT-B.

4-4-10 DIVIDER
(Shown as “DIVIDE” in Fig. 35.)

Divides the 5.5296 MHz signal and applies the result-
ing signals to each circuit.

[ sTB e-L
—
N-DATA SEPARATOR

4-4-11 TIMING CIRCUIT
(Shown as “TIMING CIRCUIT” in Fig. 35.)

Creates a timing signal which is applied to the PWM
modulator and the DATA SYNC circuits.

4-4-12 SQUELCH VOLUME CONTROL

CIRCUIT
{Shown as “SQL CTRL” in Fig. 35.)

Based on data from the squeich column data sepa-
rator, this circuit outputs squelch volume control
signals (SQA and SQB) to each BAND UNIT.

4-4-13 LOW-PASS FILTER
(Shown as “LPF” in Fig. 35.)

Demodulated FM signals (DETA and DETB) from each
BAND UNIT pass through the low-pass filter where
more than 3kHz is attenuated.

4-4-14 MAIN BAND PWM MODULATOR AND
SUB BAND PWM MODULATOR
(Shown as “MAIN PWM MOD” and “SUB PWM
MOD” in Fig. 35.)

PWM moduiates the AF signals that have passed
through the low-pass filter.

INTERFACE UNIT-B
[LOGIC C UNIT]

GLOCK DIVIDER REF
SQL-DATA SEPARATOR ocK L1
DATA €1 20, ic25.1630.135 EeraTRle— 16203 1[4 0% | Ponzos
1036,1037.1038,010,011 5.5266MHz
" ——
A sqQL SOL MAN
5028 €1 S e | b muTe THg g wooly | iy
5028 1013 ic¥2 Q4,05 IC9, 1Y C3~IC6
<+ s~an D5 02,01,02
T 7. 3 |
DETA
SOL SUB
LPF MUTE Pwh MO
DETB ez P os.0r [IPhcioen ¥
5054 -t D6 los.03.04
r
5058 ] 2
to each < MAIN Pgwsem [3) TY
Al A LED
BAND UNIT } .., s | P SYNG CTRL
CONV ic18.619]®] cmourr 1c6, 17
14,15 122,625 1c4,1c8 at
€17 026
2 —
SUB DATA
ONE-SHOT
v oo el PR
16141016 08, icao & 10201024 .
ausy — BT T Optical
fiber cable
sionaL | Eone-swot PHOTO
MOD 4 Ay le— P e wn | 4oorer] 7YY to INTERFACE
IC1, 1022 024 e | NN UNIT-A
. | 3
i
\. 138V REG
1627
-8V
+8v +5V
REG REG  [fs +5V
08.0¥4 28
POWER
SW
012,013
Fig. 35
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4-4-15 MAIN BAND S/RF A/D CONVERTER
AND SUB BAND S/RF A/ID
CONVERTER
(Shown as “MAIN S/RF A/D CONV” and “SUB
R/IF A/D CONV” in Fig. 36.)

Converts S/RF meter signals (SRFA and SRFB) from
each BAND UNIT to 4-bit binary data (meter data:
SRFA, SRFB).

4-4-16 PARALLEL/SERIAL DATA

CONVERTER
(Shown as “PARALLEL/SERIAL CONVERTER”
in Fig. 36.)

Creates CPU serial input data from SQSA, SQSB and
meter data and outputs it repeatedly.

4-4-17 DATA SYNCHRONOUS CIRCUIT
(Shown as “DATA SYNC CIRCUIT” in Fig. 36.)

Time divides serial data of address OH CPU input
with a timing signal from the TIMING CIRCUIT. Out-
puts serial data as a pulse signal.

4-4-18 LED CONTROL CIRCUIT
(Shown as “LED CTRL” in Fig. 36.)

Mixes signals from the DATA SYNC circuit with PWM
modulated signals from each PWM modulator. The
resulting signals are applied to the photocoupler.

( s18 q-L
N-DATA SEPARATOR

4-4-19 POWER SWITCH CIRCUIT AND +8V
REGULATOR
(Shown as “POWER SW” and “+8V REG” in
Fig. 36.)
When INTERFACE UNIT-A is turned ON and optical
signals are applied to the photocoupler of INTER-
FACE UNIT-B via the optical fiber cable, the power
switch circuit detects the pulse signal from the
photocoupler. The +8V regulator consisting of Q14
and D8 is then activated.

4-4-20 +5V REGULATOR CIRCUIT
(Shown as “+5V REG” in Fig. 36.)

Creates +5V from +8V.

4-4-21 FOR PHOTOCOUPLER REGULATOR
(Shown as “+5V REG” in Fig. 36.)

Creates +5V from +13.8V. This circuit functions
when the POWER switch is ON or OFF.

INTERFACE UNIT-B
{LOGIC C UNIT]

> cLOCK DIVIDER REF
DATA 4—] SOL-DATA SEPARATOR o ose | &
1020,1025,130,1C35 povsinto 2 & | SPorzos
1C36,1C37.1C38,D10,D11 L— 5.5206MHz:
K & % 3 | ‘_—j
A saL SaL MAN
so2a 4 Fh LPF mute ||l fPwm Mool | iy
5028 ic13 ic12 4,05 1C9,1C1 1 e
<4 aslan D5 02.01,02
T
SUB
c10,c11 91
03,03,04
T
to each k 2
BAND UNIT < MAIN PARA/SERT DATA LED
SRFA s an[ ] conv SYNC CTRL
1™ con 1c18,C19 CIRCUIT 1C6, 167
1014,C15 l"‘ /22,1025, 1C4,1C8 Q1
17 8
2 —
SUB DATA
ONE-SHOT
S/RF A/D RESTORE o
SRFB ~—Hy /couv cﬁ:cg?r MULT! 16 Opti
c1a.1016 08, ica0 [§ 0201024 ptical
aUSY G17 l fiber
cable
AMP DEMOD SIGNAL | ONE-SHoT mHoto | v to INTERFACE
MOD 4 AW Emo MuLT | 4—{coupLer
ic1,022 iC24 20 | WNNN UNIT-A
[ S |
+5v
\ 138v REG
1c27
+8v
18V +8v
REG REG | 5V
Da.Q14 c28
POWER
SwW
012,013
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SECTION 5

5-1 REMOTE CONTROLLER DISASSEMBLY

DISPLAY B UNIT

=
e L \




e DESCRIPTION R aTy.
O) Knob (TUNING CONTROL) N-117 8610003380 1
® VR nut (A) 8830000040 1
® Remote controller case (top)-1 8010006120 1
® Button (S. MUTE) K-95 8610003560 1
® Button (VOL) K-91 (A) 8610003400 1
® Button (SQL) K-91 8610003390 1
Q) LCD rubber-1 8930010650 1
Switch sponge 8930010660 4
® Switch rubber 8930010670 1
(D) Switch (SKHLABO64A) 2260000390 5
o Switch (SRBM1L011A) 2260000400 1
@ Switch (SKHJFHO04A) 2260000640 10
@ Switch (SKHJFCO14A) 2260000650 4
(@) Button (POWER) K-94 8610003550 1
®» PH B0 2 x 4* 8810000980 5
@® Switch (POWER) (SPPH25) 2230000620 1
o Connector (REMOTE) (HSJ1102-01-540) 6450000130 1
® Switch (SSSS21148A) 2220000050 2
D) Knob K-96-1 8610003571 2
@0 Piezo buzzer (EFB-R49C02Y) 2520000030 1
@ Remote controller case (bottom) 8010006130 1
@ PH BO 2x 10 ZK* 8810004370 1
@ Button (VFO) K-92 8610003410 1
@ Button (MR) K-92 (A) 8610003420 1
® Button (SUB) K-92 (B) 8610003430 1
@ Button (M/S) K-92 (C) 8610003440 1
@ Button (MW) K-93 (D) 8610003490 1
@ Button (TS) K-93 (F) 8610003510 1
@ Button (T/DS) K-93 (H) 8610003530 1
L) Button (CALL) K-93 (B) 8610003470 1
é Button (HI/LO) K-93 8610003450 1
@ Button (DUP) K-93 (A) 8610003460 1
@ Button (TONE) K-93 (C) 8610003480 1
é Button (CHECK) K-93 (E) 8610003500 1
D) Button (MHz) K-93 (G) 8610003520 1
@ Button (SET) K-93 (1) 8610003540 1

* PH BO: Pan head self-tapping screw

1—5—1




5-2 INTERFACE UNIT-A DISASSEMBLY

LOGIC B UNIT

LOGIC A UNIT




ORDERING

N INGEAN, DESCRIPTION A BER ary.
® PH A0 4 x 20 ZK* 8810001160 4
@ Top case {A) 8010006140 1
® PH M2.6 x 4* 8810000130 8
@ Thread spacer (W) 8930010800 4
® Sponge (AY) 8930010680 1
® PH BO 2x4* 8810000980 4
) Caulking plate 8930010690 1
Mic connector cable OPC-173 8900001710 1
® 585 panel 8210002460 1
(0] AF amp heatsink-1 8410001090 1
@ Nut 8830000180 2
@ Spring washer M2.6 8850000410 2
® Grounding lug B-2 8860000100 1
@ Star washer M2.6 8850000550 1
) FH M2.6 x 10* 8810002140 2
® Side panel 8010006060 2
@ 585 shielding plate 8310010550 2
@ Bottom case (B) 8010006150 1
* Screw type Screw: M2.6 x4, etc.  Self-tapping screw: A0 4 x 20, B0 2.6 x 4, etc.

Screw head style PH: Pan head

FH: Flat head
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5-3 INTERFACE UNIT-B DISASSEMBLY

LOGIC C UNIT

CONNECTOR UNIT
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ORDERING

R DESCRIPTION R DER ary.
® BH M2.6 x 4 BS* 8810002600 4
® Top cover (C)-1 8110001850 1
® Set screw (A) 3 x 6* 8810003160 11
® DC power cable OPC-182 8900001860 1
® PH B1 2.6 x5 ZK* 8810004380 5
® 586 panel 8210002470 1
® 586 chassis 8010006030 1
Sponge (AQ) 8930008060 1
® Insulating pipe (A) 8930010950 1
) Set screw (A) 2.6 x 5* 8810003960 4
@ Front panel (A) (IC-900E) 8210002540 1

(B) (IC-900A) 8210002550 1
© Bottom cover (B) 8110001840 1

* Screw type

Screw head style PH: Pan head
Set screw (A)

Screw: M2.6 x4  Self-tapping screw: B1 2.6 x5
BH: Button head
Pan head screw with spring washer
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SECTION 6

MAINTENANCE AND ADJUSTMENT

6-1 PREPARATION BEFORE SERVICING

. Detach the power cord and turn OFF the POWER
SWITCH before performing any work on the
transceiver.

. DO NOT short circuit components while making
adjustments.

. Use an insulated tuning tool for all adjustments.

. DO NOT force any of the variable components.
Tune them slowly and smoothly.
. Follow the instructions exactly. If an indicated
result is not obtained, repeat the instruction until
the correct result is obtained.

. Check the condition of connectors, solder joints
and screws when adjustments are complete.
Make sure components DO NOT touch each other.

. Confirm defective operation of the transceiver
first when checking an out-of-service unit. Verify

that external sources DO NOT cause the problem.

1—6—1

10.

1.

12.

13.

Use the correct tools and test equipment.

Remove each INTERFACE UNIT case as shown
in SECTION 5.

For transmission problems, attach a dummy load
to the ANTENNA CONNECTOR. For reception
problems, attach an antenna or signal generator
to the ANTENNA CONNECTOR. DO NOT trans-

mit into the signal generator.

Recheck for the suspected malfunction with the
POWER SWITCH ON.

Measure the DC
voltages of the collector, base and emitter of

Check the defective circuit.

each transistor.

There are different versions of this transceiver.
Adjustment procedures and results may differ
for each version. Be sure to follow the correct

procedure for the transceiver you adjust.



6-2 IC-900A/E SYSTEM ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
* Output voltage : 13.8V DC AC POWER
* Current capacity : 20A or more SUPPLY Y
to POWER CABLE
(2) AF GENERATOR (AG) BAND UNIT
* Frequency range : 200~3000Hz UNI
¢ Qutput level : 0~100mvV I
(3) AC MILLI-VOLTMETER REMOTE INTERFACE INTERFACE
¢ Measuring range : 2~500mV CONTROLLER UNIT-A UNIT-B
MIC
AC MILLI- » to C45, J2
VOLTMETER (INTERFACE
UNIT-B) MIC GND
AF Y o tomiC
GENERATOR CONNECTOR
PIN 1 (MIC)
PIN 7 (MIC GND)
MIC CONNECTOR
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
MIC GAIN 1 | » Apply an AF signal to the MIC LOGIC C | Connect the AC 200mvV LOGIC A R13
CONNECTOR pin 1 {pin 7 is (INTER- | milli-voltmeter to
ground). FACE-B | C45 (minus side).
Level: 20mV/1kHz UNIT)
(IC-900A U.S.A. 65mV/1kH2)
* R62 (LOGIC A): Max. CCW*
¢ Transmitting
2 | « Apply an AF signal to the MIC 140mV R62
CONNECTOR.
Level: 2mV/1kHz
(IC-900A U.S.A. 6.5mV/1kHz)
NOTE: Repeat above adjustment several times.
CTCSS 1 | e« Apply no AF signal to the MIC LOGIC C | Connect the AC 24mVv LOGIC A R99
TONE CONNECTOR. (INTER- | milli-voltmeter to
e TONE SWITCH: ON FACE-B | C45 (minus side).
e TONE FREQUENCY: 88.5Hz UNIT)
* Transmitting
MODULA- 1 | » Apply an AF signai to the MIC CONNEC- | Connect the AC 125mV LOGIC C R105
TION CONNECTOR pin 1 (pin 7 is TOR milli-voltmeter to J2
OUTPUT ground). (INTER- | pin 13.
LEVEL Level: 20mV/1kHz FACE-B
(IC-900A U.S.A. 65mV/1kH2) UNIT)
® Transmitting
2 | = Apply an AF signal to the MIC 88mV (£ 1mV) Verify
CONNECTOR.
Level: 2mV/1kHz
(IC-900A U.S.A. 6.5mV/1kHz)

* CCW: Counterclockwise
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SECTION 7 BOARD LAYOUTS

7-1 INTERCONNECTIONS

r (7 —
: (7 (T %
- - I ! ?
1 = ! ! MIC
’ N =
\ DISPLAY-A UNIT | =
11 = | - =
\ // 1 |
\ - | I
SENSOR (T T T 106 J5 \ |
(B-1448) o
N\ 9 | \vAck
MICE
J N\
(B-1450) S 8V
o AFO
o
£5=-[ J1 I ke DN
= O [T PTT
=] DISPLAY-B UNIT A
(B-13128) oprmieTS |
':[ [5 v]ex 1 JorJmutm]cTek]eTsT]
g [Jse  [UIL]we A
\ s2
[Power] ‘TJ
AHE g
ol QIR|N[RIN[S| ][ 2|2 =] =~ ol =|=|2|Z| 5|5 8[B] - | |o| L] '=|:|
n|Z|E J7
O s1 [000000] [c
9 )
MIC (1 4
connecror || _ il
r 7 O 0000009 ¢
: 1 _— 1 N
|
] I I J1
EXTERNAL ' — |
SPEAKER | |
- =N =y
SP-8 =JJ : | \
L ) | I Jz <
Fr—————===-== =1 I '
| N | | J — | B
| | ' = _ — | B
| OPTIONAL | |
: SPEAKER | : | J3 -
| =| | : _/ -
] \. — l I
e e e e e e e e o d I |
| | Lo
| NERE (E
[ = !
|
T _____ »

OPTION 1,2 UNIT

(D.SQL UNIT:UT-28)
(T.SQL UNIT: UT-29)



to BATTERY

l=?

gy %@

PP

[uNIT-B|[sPJ-2|[sPJ-1}

MICE
MIC
8V

AFO

)

I

)

' 5 LOGIC-A UNIT
S\, [Mum (B-1314D)
PTT

JACK (B-1451B)

to BATTERY

O

[orim[DETS Jor2M]DETM[D2 [RPTS[VRCK]

to EACHBAND UNIT W
POWER OUTPUT TERMINAL (pc13.8v ouT)  [[]]]{]

=

[Hv]13.8v]e]oaTa]sTB]cK]3V]

_____ 0000000310
roptonaL | Jrﬂ___j_im
| FAN UNIT |
LACF M) J
LOGIC-C UNIT
(B-1313C)

[vesT]MuTB]MUTA]REMO

PTT|musofck2[rsT[E]

J7 J8 J9

JOOO00Q| |IO000000[ 000000000

- -

O

00000} |0000000| 000000000

~—J5 Jé J10

JlaJ3

SEND

DET

AFM

3V

MODE

MiCM

DSQL

2aJ4

RES2

PTT3

PTT2

DATA

CK

LOGIC-B UNIT

SEL2

(B-1454C)

SEL1

AQS

CODE

E

O

[sesa[sase[saza]sezelpeTA[oeTE]sRF A]sRFB[BUSY|cK|DATA]STB]MOD[5V] E |

ITTTITITITITITTIT | Ut

POWER)
LED

»
-@- [®00000000000000] | #00000000000000|J2

OPTIONAL BAND UNIT

OPTIONAL BAND UNIT

1—7—1



























SECTION 8 IC PIN CONNECTIONS

uPD7225G LC4011BM
(PROGRAMMABLE LCD DRIVER) (QUAD 2-INPUT POSITIVE NAND GATE)

[l D3] [el [l [ro] [5]1 [e]

Voo

ze]i12
m]
s Joss
ivlezs
wlezs
mls
Caks

ce2[] Fib )

swic[= [§]sia ] y.__’ —{

weife] ig]s17 v

oy e LT o o 0 G o O
veaa[7] T)sia

O

veo[S ] [E]voo

scxf= Es1s

] Flore DP-7

— %:,'; (INVERTER)

N 5es vouT
wEsETiE sé

BloiciEio Il coooo av
00000

1 T
+B GND

HPD75108CW-046 MB8416-20LPF-G-BND
(CPU) (RAM)
U vee A8 a3 WE OF A0 8 1/08 1/O7 106 /05 1/04
PI3/ZINT3 | 1 | |84} vss 24 |2 «] {20l Wsi hs] b7l he| k5] Ra] 3
PI2/INT2 (2] [63] PO H H Ia u I_"{ ﬂ
P /ZINTI 3] 162] P91
P1O/INTO [ 4] 67} P92
PTHO3 [5] [s5] Po3
pTHO2 [6] [55] Pao )
PTHO! [ 7] [%8) Pe:
PTHOO [8 ] 57] PB2
Ti0{ 9] 156] Pa3
T (10] 58] PTO
P23 [11] [54] P71
paz e (1] 551 P12 T EHE T B R
P21 /PTO1 L13] .52} P73 A7 A6 A5 A4 A3. AZ Al AO /01 1402 1/03 GNO
P20/ PTOO [14] '51] P60
Po3 /51 [15 [0} Pet
P02 /50 [16] [38) P62
Pot /5CK [17 48] P63
POO /INT4 [18] 1471 X1
P23 E fa6] x2 PST523D
P122 {20 45] RESET
s ) RS (RESET)
P20 [27] 43] P8y
Pi33 [23] 142] p32
P132 [24] [41] P33
Pi31 28] 140} Pao
Pi30{26] [38] P4l
P43 {27 % Pa2
Pi42[z8] 37] P43
P4 [29] [36) P3c
P180[30] EREH
Ne 31 34 P32
voo [ 32] [33] P33
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TA78006AP
(3-TERMINAL 6V REGULATOR})

HPD4584BG
(HEX SCHMITT TRIGGER)

[ [ [l [ fl [T

1 OUTPUT
2 GND
3 INPUT r‘@)o-l ,—‘@)O—I r‘i})O—I
vSS
LT L] T [ [ [ [
LC4066BM uPD4520BG
(QUAD BILATERAL SWITCHING) (DUAL BINARY UP COUNTER)
CONTROL IN IN/ ouT/ OUT/ IN/
——t ouT IN OUT CLOCK

8

] [i] [e] [u]

e

) =
e | [

vop  CLEAR Q3 Q2 Q1 Q0  ENABLE CLOCK

[re] fis] el [5] [e] [] Tool [s

I [T [&] 7] LT [zl 3] [ DT [ [ [e]
IN/ OUT/ ouT/ IN/ cLock SLOCK Qo Q1 Q2 Q@3  CLEAR Vss
ouT IN IN ouT CONTROL N
LC4081BM uPD4094BG

(QUAD 2-INPUT POSITIVE AND GATE)

7 [ [E [ 6] [5] [s)

5]

(8-STAGE SHIFT AND STORE BUS REGISTER)

OQUTPUT R
Voo  ENABLE Qs Qs ar Qe 0s 0s

[e] o] [l o] [e] [0 fel [3

L] Le] D3] L] To (e L] [e]

STROBE1 SERIAL CLOCK Q1 Q3 Qe vss

LC4013BM
(DUAL D-TYPE FLIP FLOP)

Vee 20 20 2CK 20 2PR

2CL
[ fm fel [ o) [ [5)
C

1CK 1cL 1D 1PR Vss

uPD4030BG
(QUAD 2-INPUT EXCLUSIVE OR GATE)

[a] _[s] [e] [0] [wo] [o] [e]

HPD4071BG
(QUAD 2-INPUT POSITIVE OR GATE)

[ el 1[5

NS
E=al=Y

<
o
8

[
[
[+
a
[+
-]
[

uPD4042BG
(QUAD D LATCH)

voo Q3 D3 D2 Q
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uPD4021BC
(8-BIT PARALLEL IN/SERIAL OUT SHIFT REGISTER)

voo P17 P16 P15 o7 STRAL cloek ofiSwoL

[e] [o] [] [o] [e] ] [e] To

KN 3 3 B E B Y B Y B A I

P8 Q8 a8 Pig PI3 P2 PIt Vss

LC4069UBM
(HEX INVERTER)

[a] [s] [e] [u] [w] [o] [e]

uPD4538BG
(DUAL PRECISION RETRIGGERABLE)

I D S R Jj

pPC1242H
(AUDIO POWER AMPLIFIER)

@)

| | ji 'I\ ‘If\ ] i vee  ouTRUT onp  BIPPLE NPT
T’W Tzz {%] : I%J [%E I%J L:;szl e owo wre
pPC1241H NJM4558M
(AUDIO POWER AMPLIFIER) (LOW NOISE DUAL OPERATIONAL AMPLIFIER)
O } F1 [[1 £ [5]
Nt o

Vee

INFUT  NFB8  GND  BOOT STRAP D12 3 a
RIPFLE  GND OUTPUT L_J u
FILTER
TC9154AP TC74HCA538F
(VOLUME) (F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR)
VoD  R-OUTT R-IN1  GND  R-INZ R-OUTZ DATA €K GNﬁ 2T 212 2CD 24 2B 20 2q
[l [e] [l [s] [e] [] [l [5] [e] [e] [w] fs] [z] [n] [w] [5]

T O O E T N L
vss L-OUT! L-INt GND L-INZ L-0UT2 ST GND 1Tt 1Tz 1D 1A 18 Q 1Q GND
HPD4040BG, pPD74HC4040G uPD4028BG

(12 STAGE BINARY COUNTER)

VoD Qi Q10 [2:]

[el [s] [+] []

CLEAR CLOCK Ot

[ [ [5

5]8

LI BT B ] B L

Q2 [+1-3 Qs Q7 ca Q3 a2 Vss

(BCD TO DECIMAL DECODER)

Ven QW3 Qi B <

[e] [o] (] 3] [2] [o] [o] [o]

Q4 Q2 co Q7 Qg9 Qs Q6 Vss
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MPC1555G S7116A
(TIMER) (PROGRAMMABLE TONE GENERATOR)
Vs P1P2 P3 P4 P5 P§ Voo
vec  DISCHARGE THRESHOLD 7 0,0, 0D, E 13
[e] [71 [e] [=] PROGRAM INPUT
DECODER
]
Xour (8 11 STAGE 8 STAGE
OSC |+  PROGRAM  [—+JOHNSON
X (8 COUNTER COUNTER
TEST(4 t L1 ]
o F16 ourpur | [RESISTOR
T T[] 3] [ CEY(2 BUFFER | |NETWORK
GND TRIGGER OUTPUT RESET /’\
Q-
TONE OUT
TA78LO0SAP, LA78LOSAWC GP1FO1D
(3-TERMINAL 5V REGULATOR) (PHOTO COUPLER)
r—"
— -l | )
[ SRR |
PoT

INPUT

outpur GNO

b6 608

]
TP

[

pPC358G
(DUAL DRIVER)

LAG393M
(DUAL DRIVER)

INPUT2 INPUT2
vee OUTPUTZ2 (-) (+)

[e] [7] [5] [5

O
LT T L [e]

OUTPUT! INPUTI INPUT! VEE
=) +)
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SECTION 10

PARTS LIST

[DISPLAY A UNIT]

[DISPLAY A UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC wPD7225G S15 Switch SKHJFH (CHECK)
IC2 IC wPD7225G S16 Switch SKHJFH (TONE)
IC3 ic LC4011BM S17 Switch SKHJFH. (DUP)
IC4 inverter DP-7 S18 Switch SKHJFH (HHLO)
S19 Switch SKHLABOS4A (S. MUTE)
S20 Rotary SRBM1LO11A (MAIN DIAL)
D1 Diode 185181
D2 Diode 1858181
D3 Diode 185181 EP2 P.C. Board B-1311B
D4 Diode 155181 EP3 P.C. Board B-1448
D5 Diode 18S181 EP5S P.C. Board B-1450
D6 Diode 185181
D7 Diode 155181
D8 Diode 185181
A1 Chip 330Q MCR10
R2 Chi 330Q MCR10
R3 Chig 330Q MCR10 [DISPLAY B UNlT]
R4 Chip 3300 MCR10
R5 Chip 3300 MCR10 REF. NO. DESCRIPTION PART NO.
R6 Chip 3300 MCR10
R7 Chip 3300 MCR10 IC1 IC WPD75108CW-046
R8 Chip 330Q MCR10 IC2 IC MB8416-20LPF-G-BND
R9 Chip 330Q MCR10 1C3 IC PST523D
R10 Chip 3300 MCR10 1C4 IC TA78006AP
R11 Chip 3300 MCR10
R12 Chip 10kQ MCR10
R13 Chip 10kQ MCR10 Qt Transistor 2SA1162 Y
R14 Chip 10kQ MCR10 Q2 Transistor 2SA1162 Y
R15 Chip 150kQ2 MCR10 Q3 Transistor 2SA1162 Y
R16 Chip 12kQQ MCR10 Q4 Transistor 28C2712 Y
R19 Chip 10kQ MCR10 Q5 Transistor 2SA1162 Y
R20 Chip 10kQ MCR10 Qs Transistor RN2404
R21 Chip 10kQ MCR10 Q7 Transistor RN1409
Cc1 Monolithic 220pF GRM40 D1 Diode 185184
c2 Monolithic 0.1pF GRM40 F D2 Zener RD2.4M B
Cc3 Monolithic 0.1pF GRM40 F D3 Diode 188193
D4 Diode 185193
D5 Diode 1N4002
DS1 LCD LF2162) D6 Diode 1N4002
DS2 EL NEL-5LA-382-G D7 Zener RD5.1M B2
DS3 LED SLN-210MT D8 Diode 18S211
DS4 LED SLN-210MT (#05, #07, #08)
DS5 LED SLN-210MT D9 Diode 188211
DS6 LED SLN-210MT (305)
DS7 LED SLN-210MT D10 Diode 188211
DS8 LED SLN-210MT (#02, #03, #07, #08)
DS9 LED SLN-210MT D11 Diode 188211
DS10 LED SLN-210MT (#02, #05, #08)
DS11 LED GLING12 D12 Diode 1858211
DS12 LED GLIND2 (302, #03)
D13 Diode 188211
($03, 307, #08)
S1 Switch SKHLABO64A (VOL DN) D14 Diode 188211
S2 Switch SKHLABOS4A (VOL UP) (#02, #03, #07, $08)
s3 Switch SKHLABOS4A (SQL DN) D15 Diode 18S211
S4 Switch SKHLABOS4A (SQL UP) (#02, #07)
S5 Switch SKHJFH (TS) D17 Diode 188211
S6 Switch SKHJFH (T/D SQL) (#02, #07)
S7 Switch SKHJFH (MH2) D18 Diode 1SS211
S8 Switch SKHJFH (SET) (305)
S9 Switch SKHJFH (MW) D19 Diode 188211
S10 Switch SKHJFH (CALL) (403)
S11 Switch SKHJFC (MR) D20 _| Diode 188211
S12 Switch SKHJFC (VFO) ($#02, $#03)
S13 Switch SKHJFC (SUB) D21 Diode 188211
S14 Switch SKHJFC (M/S) (#02, #03)
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[DISPLAY B UNIT]

[DISPLAY B UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
D23 Diode 188211 S1 Switch S$SSS21148A (DIM)
($#02, #03) S2 Switch SPPH25 (POWER)
D25 Diode 188211 S3 Switch S88521148A (LOCK)
D26 Diode 188211
(102, $#03, $#07, $#08)
D27 Diode 188211 BT1 Lithium Battery BR2032-1T2
($#02, #03, #07)
D28 Diode 188211
D32 Diode 188211 EP1 P.C. Board B-1312B
D33 Diode 188211
D34 Diode 188211
(3£05)
D40 Diode 185193
D41 Diode 185190
X1 Crystal RF-4A3 FAC (4.194304MHz) [LOGIC B UNIT]
REF. NO. DESCRIPTION PART NO.
R1 Chip 3300 MCR10
R2 Chip 22kQ2 MCR10 1C1 IC uPD4584BG
R3 Chip 3300 MCR10 1C2 IC LC4066BM
R4 Chip 22kQ MCR10 1C3 IC LC4066BM
RS Chip 3300 MCR10 IC4 IC LC4066BM
R6 Chip 22kQ MCR10 IC5 IC uPD4520BG
R7 Chip 4.7kQ MCR10 IC6 IC LC4081BM
R8 Chip 10kQ MCR10 IC7 IC LC4081BM
R9 Chip 47kQ MCR10 IC8 IC LC4081BM
R10 Chip 47kQ MCR10 1C9 IC uPD4094BG
R11 Chip 47kQ MCR10 IC10 IC LC4013BM
R12 Chip 47kQ MCR10 1IC11 IC LC4013BM
R13 Chip 47kQ MCR10 IC12 IC LC4081BM
R14 Chip 47kQ MCR10 IC13 iIc uPD4030BG
R15 Chip 47kQ MCR10 IC14 IC uPD4071BG
R16 Chip 47kQ MCR10 IC15 IC LC4081BM
R17 Chip 47kQ MCR10 IC16 IC uPD4042BG
R18 Chip 47k MCR10 IC17 IC LC4011BM
R19 Chip 47kQ MCR10 1IC18 IC uPD4021BC
R20 Chip 47kQ MCR10 Ic19 IC uPD4021BC
R21 Chip 47kQ MCR10 1C20 IC LC4013BM
R22 Chip 47kQ MCR10 1c21 IC LC4013BM
R23 Chip 47kQ MCR10 1C22 IC uPD4520BG
R24 Chip 47kQ MCR10 1C23 IC LC4069UBM
R25 Chip 47kQ MCR10 1C24 IC LC4069UBM
R26 Chip 4.7kQ MCR10 1C25 IC uPD4071BG
R27 Chip 47kQ MCR10 1C26 IC LC4081BM
R28 Chip 47kQ MCR10 1c27 IC LC4081BM
R29 Chip 47kQ MCR10 1C28 IC LC4081BM
R30 Chip 47kQ MCR10 1C29 IC uPD4520BG
R31 Chip 47kQ MCR10 1C30 IC LC4081BM
R32 Chip 47kQ MCR10 1C31 IC LC4013BM
R34 Chip 47kQ2 MCR10 1C32 IC LC4069UBM
R35 Chip 22kQ MCR10 1C33 IC LC4081BM
R37 Chip 100Q MCR10 IC34 ic uPD4071BG
R38 Chip 1kQ MCR10 1C35 [[o] LC4069UBM
R39 Chip 47kQ MCR10 1C36 IC LC4013BM
R40 Chip 10k MCR10 1C37 IC LC4081BM
R41 Chip 220kQ2 MCR10 1C38 IC LC4081BM
1C39 IC uPD4538BG
1C40 IC LC4081BM
Cc1 Monolithic 15pF GRM40 1C41 IC uPD4094BG
c2 Monolithic 15pF GRM40 1C42 IC uPD4030BG
c3 Monolithic 0.1uF GRM40 F 1IC43 IC uPD4071BG
C4 Monolithic 0.1pF GRM40 F 1IC44 IC uPD4520BG
Cc5 Tantalum 0.1uF 35V DN
Cc8 Tantalum 2.2uF 16V DN
(o] Tantalum 10uF 16V SV Q1 Transistor 2sC2712 Y
c10 Monolithic 0.1pF GRM40 F Q2 Transistor 25C2712 Y
C11 Monolithic 0.1uF GRM40 F Q4 Transistor RN2404
Q5 Transistor 28C2712 Y
Q6 Transistor RN1404
J1 Connector HSJ1102-01-040 Q7 Transistor RN1404
J2 Connector TXL-PO3P-N1 Q10 Transistor RN1404
Q11 Transistor RN1404
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[LOGIC B UNIT] [LOGIC B UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
D1 Diode 185184 ci Monolithic 0.001uF  GRM40
D2 Diode 185193 c12 Monotlithic 0.001yF  GRM40
D3 Diode 188193 c13 Monolithic 0,001uF  GRMA40
D4 Diode 185193 Cc14 Monolithic 0.001uF  GRM40
D5 Diode 188181 c15 Monolithic 0.001u4F  GRMA40
D6 Diode 185181 ([} Monolithic 0.001u4F  GRMA40
D7 Diode 158193 c17 Monolithic 0.001uF  GRM40
o8 Diode 185184 c18 Tantalum TESVD1A336M12L
D39 Diode 158193 c19 Tantaium TESVD1A336M12L
D10 Diode 185193 c20 Monolithic 0.001uF  GRM40
D1 Diode 185193 c21 Tantalum 0.47uF 25V 8V
D12 Diode 185133 c22 Tantalum 1uF 16V SV
D13 Diode 185133 c23 Monolithic 0.1uF GRM40 F

C24 Monotithic 0.1yF GRM40 F

Cc25 Monolithic 0.1uF GRM40 F
R2 Chip 10kQ2 MCR10 c26 Monolithic 0.1uF GRM40 F
R3 Chip 470kQ2 MCR10 ca27 Monotithic 0.1uF GRM40 F
R4 Chip 10kQ MCR10 c28 Monolithic 0.1pF GRM40 F
RS Chip 10kQ MCR10 c29 Monolithic 0.1pF GRM40 F
R6 Chip 2.2kQ MCR10 C30 Monolithic 0.1uF GRM40 F
R7 Chip 22kQ) MCR10 C31 Monolithic 0.14F GRM40 F
R8 Chip 10kQ MCR10 C32 Monolithic 0.1uF GRM40 F
R9 Chip 100kQ MCR10 C33 Monolithic 0.1uF GRM40 F
R10 Chip 100kQ2 MCR10 C34 Monotithic 0.1uF GRM40 F
R11 Chip 22k MCR10 C35 Monolithic 0.1uF GRM40 F
R12 Chip 22kQ2 MCR10 C36 Monolithic 0.1uF GRM40 F
R13 Chip 220k} MCR10 c37 Monolithic 0.1uF GRM40 F
R14 Chip 270k2 MCR10 c3s Monotithic 0.1uF GRM40 F
R15 Chip 47kQ MCR10 C38 Monolithic 0.1uF GRM40 F
R16 Chip 220kQ2 MCR10 C40 Monolithic 0.1uF GRM40 F
R17 Chip 220kQ MCR10 ca1 Monolithic 0.1uF GRM40 F
R18 Chip 22kQ MCR10 c42 Monolithic 0.1uF GRM40 F
R19 Chip 220kQ MCR10 C43 Monolithic 0.1uF GRM40 F
R20 Chip 470k} MCR10 c44 Monolithic 0.1uF GRM40 F
R21 Chip 10kQ MCR10 C45 Monotithic 0.1uF GRM40 F
R22 Chip 22kQ2 MCR10 C46 Monolithic 0.1uF GRM40 F
R23 Chip 10k} MCR10 Cc47 Monolithic 0.1yF GRM40 F
R24 Chip 10kQ) MCR10 Cc48 Monolithic 0.1yF GRM40 F
R25 Chip 1kQ MCR10 C49 Monolithic 0.1yF GRM40 F
R26 Chip 100kQ MCR10 C50 Monolithic 0.1uF GRM40 F
R27 Chip 220kQ MCR10 C51 Monolithic 0.1uF GRM40 F
R23 Chip 22k0) MCR10 C52 Monolithic 0.1uF GRM40 F
R29 Chip 22kQ2 MCR10 C53 Monolithic 0.1uF GRM40 F
R30 Chip 100kQ2 MCR10 C54 Monolithic 0.1uF GRM40 F
R31 Chip 100k MCR10 C55 Monotithic 0.1uF GRM40 F
R32 Chip 100kQ2 MCR10 C56 Manolithic 0.1uF GRM40 F
R33 Chip 100k0) MCR10 Cc57 Monolithic 0.1yF GRM40 F
R34 Chip 22kQ MCR10 Cc58 Monotithic 0.1uF GRMA40 F
R35 Chip 470kQ2 MCR10 C59 Monolithic 0.1pF GRM40 F
R36 Chip 470kQ MCR10 C60 Monolithic 0.1yF GRM40 F
R37 Chip 270k MCR10 C61 Monolithic 0.1pF GRM40 F
R38 Chip 47kQ MCR10 C62 Monolithic 0.1pF GRM40 F
R39 Chip 10kQ MCR10 C63 Monolithic 0.001uF  GRMA40
R40 Chip 10kQ MCR10 C64 Monolithic 0.001uF  GRM40
R41 Chip 22kQ MCR10 C65 Monolithic 0.1uF GRM40 F
R42 Chip 100kQ MCR10 €68 Monolithic 0.0047uF GRM40
R43 Chip 100kQ MCR10 Cc67 Monolithic 100pF GRM40
R44 Chip 100kQ MCR10 Cce8 Monolithic 0.001uF GRM40
R45 Chip 100kQ MCR10 C69 Monolithic 0.1uF GRM40 F
R46 Chip 220kQ MCR10 Cc70 Monotiithic 0.tuF GRM40 F
R47 Chip 22k0) MCR10 [o74] Monolithic 0.1yF GRM40 F
R48 Chip 470kQ) MCR10
R49 Chip 220kQ2 MCR10
R50 Chip 22k0) MCR10 JH Connector S08B-EH

J2 Connector S10B-EH

J3 Connector S08B-EH
C1 Monolithic 0.001uF  GRM40 J4 Connector S108-EH
c2 Monotithic 0.001uF GRM40 J5 Connector PDO9AOEM
(o] Monolithic 0.001uF GRM40 J6 Connector PDO9AO7M
C4 Monolithic 0.001uF GRM40 J10 Connector PDOSAOSM
C6 Monolithic 100pF GRM40
c7 Monolithic 100pF GRM40
c8 Monolithic 0.001pyF  GRMA40 EP1 P.C. Board B-1454C
c9 Monolithic 100pF GRM40
cto Monolithic 100pF GRM40
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[LOGIC A UNIT] [LOGIC A UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC uPC1242H L1 Coil LW-15
IC2 IC uPC1241H
IC3 IC NJM4558M
iIC4 IC TC9154AP R1 Chip 1kQ MCR10
IC5 IC NJM4558M R2 Chip 2.2Q MCR10
1C6 IC NJM4558M R3 Chip 3.30 MCR10
iIc7 IC NJM4558M R4 Chip 4.7kQ MCR10
Ic8 Ic LC4013BM R6 Chip 1kQ MCR10
iIco IC LC4081BM R7 Chip 2.2Q MCR10
1C10 IC TC74HC4538F R8 Chip 3.3Q MCR10
1C11 IC LC4069UBM R9 Chip 4.7kQ MCR10
1C12 IC uPD4040BG R11 Chip 560Q MCR10
IC13 IC LC4013BM R12 Chip 10kQ MCR10
1IC14 IC uPD74HC4040G R13 Trimmer 10kQ RH0522C14J
IC15 IC uPD4520BG R14 Chip 330kQ MCR10
IC16 IC LC4081BM R15 Chip 10kQ MCR10
1C17 IC uPD4071BG R16 Chip 10kQ MCR10
IC18 iIC uPD4028BG R17 Chip 820kQ2 MCR10
IC19 IC UPC1555G R18 Chip 10kQ MCR10
1C20 IC LC4066BM R19 Chip 10kQ MCR10
1C21 IC TA78LO05AP R20 Chip 120k MCR10
iIC22 IC NJM4558M R21 Chip 100kQ MCR10
1C23 IC NJM4558M R22 Chip 47kQ MCR10
1IC24 IC LC4081BM R23 Chip 120kQ MCR10
IC25 IC uPD4040BG R24 Chip 47kQ MCR10
1C26 IC uPD4520BG R25 Chip 100k MCR10
1C27 IC LC4013BM R26 Chip 1000 MCR10
1C28 IC S7116A R27 Chip 56kQ2 MCR10
1C29 IC uPD4094BG R28 Chip 56kQ MCR10
1C30 IC LC4069UBM R29 Chip 56kQ MCR10
1G31 IC GP1F01D R30 Chip 56kQ MCR10
1IC32 IC LC406SUBM R31 Chip 56kQ MCR10
1C33 IC LC4069UBM R32 Chip 56KkQ2 MCR10
1C34 IC uPC358G R33 Chip 56kQ MCR10
IC35 IC uPC358G R34 Chip 56kQ MCR10
1IC36 IC NJM4558M R35 Chip 56kQ MCR10
1C37 IC LC4011BM R36 Chip 56kQ MCR10
R37 Chip 56kQ MCR10
R38 Chip 56k MCR10
Q1 FET 25J106 GR R39 Chip 100Q MCR10
Q2 FET 25J106 GR R40 Chip 47kQ MCR10
Q3 FET 25J106 GR R41 Chip 47kQ MCR10
Q4 FET 25J106 GR R42 Chip 47kQ MCR10
Q5 Transistor 2S5A1162 Y R43 Chip 47kQ MCR10
Q6 Transistor 28C2712 Y R44 Chip 10kQ MCR10
Q7 Transistor 258798 DK R45 Chip 100kQ2 MCR10
Q8 Transistor 25C2712 Y R46 Chip 150kQ MCR10
Q9 Transistor RN1402 R47 Chip 47kQ MCR10
Q10 Transistor RN2404 R48 Chip 47kQ MCR10
Qi1 Transistor 25D999 CK R49 Chip 47kQ MCR10
Q12 Transistor 25C2712 Y R50 Chip 47kQ MCR10
Q13 Transistor 25J106 GR R51 Chip 22kQ MCR10
Q14 Transistor 25D999 CK R52 Chip 47kQ MCR10
Q15 Transistor 2S8A1162 Y R53 Chip 10kQ MCR10
Q16 Transistor 25C2712 Y R54 Chip 1kQ MCR10
Q17 Transistor 2S8C2712 Y R55 Chip 5.6kQ MCR10
Q18 Transistor 2SB798 DK R56 Chip 220Q MCR10
Q19 FET 25J107 BL R57 Chip 220kQ MCR10
Q20 FET 25J107 BL R58 Chip 1.2MQ MCR10
R59 Chip 330Q MCR10
R60 Chip 270kQ MCR10
D1 Diode MA159 R61 Chip 1.5kQ2 MCR10
D2 Zener RDY9.1M B2 R62 Trimmer RH0521C15J05A
D3 Diode 185193 R63 Chip 100Q MCR10
D4 Diode 185193 R64 Chip 56kQ MCR10
D5 Diode uosB R65 Chip 5.6kQ MCR10
D6 Diode 185193 R66 Chip 100k MCR10
D7 Diode 185193 R67 Chip 33kQ MCR10
D8 Diode 185193 R68 Chip 150kQ MCR10
D9 Diode 185193 R69 Chip 47kQ MCR10
D10 Diode 1N4002 R70 Chip 82kQ MCR10
R71 Chip. 100kQ MCR10
R72 Chip 82kQ MCR10
X1 Crystal CR203 R73 Chip 82kQ MCR10
X2 Crystal RF4A3 FAA (3.579545MHz) R74 Chip 100kQ MCR10
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[LOGIC A UNIT] [LOGIC A UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R75 Chip 100kQ2 MCR10 c23 Tantalum 4.7uF 10V sV
R76 Chip 220kQ2 MCR10 C24 Monolithic 0.1uF GRM40 F
R77 Chip 1MQ MCR10 Cc25 Monotlithic 0.1uF GRM40 F
R78 Chip 1000 MCR10 C26 Tantalum 4.7uF 10V SV
R79 Chip 10Q MCR10 c27 Tantalum 4.7uF 10V SV
R8O Chip 10002 MCR10 c28 Monolithic 0.01uF GRM40 F
R81 Chip 68k} MCR10 Cc29 Monolithic 0.01uF GRM40 F
R82 Chip 15kQ2 MCR10 C30 Tantalum 4.7uF 10V SV
R83 Chip 47kQ2 MCR10 C31 Tantalum 4.7uF 10V SV
R84 Chip 10kQ2 MCR10 C32 Monolithic 0.01pF GRM40 F
R85 Chip 10kQ2 MCR10 Cc33 Monolithic 0.01pF GRM40 F
R86 Chip 22002 MCR10 C34 Monolithic 0.1uF GRM40 F
R87 Chip 10kQ2 MCR10 C35 Monolithic 0.1uF GRM40 F
R88 Chip 1kQ MCR10 C36 Monolithic 82pF GRM40
R89 Chip 100kQ2 MCR10 Ga7 Monolithic GRM40 B 682K 50PT
R90 Chip 2.2kQ MCR10 C38 Monolithic GRM40 B 152K 50PT
R91 Chip 220kQ2 MCR10 C39 Monolithic 82pF GRM40
R92 Chip 1kQ MCR10 C40 Monolithic GRM40 B 682K 50PT
R93 Resistor 10 ELR20 C41 Monolithic GRM40 B 152K 50PT
R94 Chip 47k} MCR10 Cc42 Monolithic 82pF GRM40
R95 Chip 100kQ2 MCR10 C43 Monolithic GRM40 B 682K 50PT
R96 Chip 1kQ MCR10 C44 Monolithic GRM40 B 152K 50PT
R97 Chip 22kQ MCR10 C45 Monolithic 82pF GRM40
R98 Chip 10kQ MCR10 C46 Monotithic GRM40 B 682K 50PT
R Trimmer RH0521CS4J0DA C47 Monolithic GRM40 B 152K 50PT
R100 Chip 100Q2 MCR10 C48 Electrolytic 1uF 50v BP
R101 Chip 47kQ2 MCR10 c49 Electroiytic 1uF 50V BP
R102 Chip 4702 MCR10 C50 Tantalum 4.7uF v SV
R103 Chip 4.7kQ MCR10 C51 Monolithic 33pF GRM40
R104 Chip 47kQ MCR10 C52 Monolithic 220pF GRM40CH
R105 Chip 22k MCR10 C53 Monolithic 220pF GRM40CH
R106 Chip 100kQ MCR10 C54 Monolithic 15pF GRM40
R107 Chip 10kQ MCR10 G55 Monolithic 15pF GRM40
R108 Chip 15kQ MCR10 C56 Tantalum 6.8uF 63V SV
R109 Chip 15kQ MCR10 C57 Tantalum 6.8uF 63V SV
R110 Chip 1MQ MCR10 C58 Electrolytic 47uF 10V MS7
R111 Chip 15kQ2 MCR10 Cc59 Monolithic 150pF GRM40CH
R112 Chip 15kQ2 MCR10 c60 Tantalum 3.3uF 6.3V SV
R113 Chip 56kQ2 MCR10 C61 Tantalum 3.3uF 6.3V SV
R114 Chip 56kQ2 MCR10 c62 Monolithic 0.001pF  GRM40
R115 Chip 56kQ2 MCR10 C63 Monolithic 0.01pF GRM40 F
R116 Chip 56k MCR10 C64 Tantaium 1uF 16V SV
R117 Chip 56kQ MCR10 C65 Monolithic 0.01uF GRM40 F
R118 Chip 56kQ2 MCR10 C66 Monolithic 0.001pF  GRMA40
R119 Chip 1MQ MCR10 ce7 Monolithic 0.1uF GRM40 F
R120 Chip 10kQ MCR10 ce8 Monolithic 0.1uF GRM40 F
R121 Chip 470k} MCR10 c69 Tantalum 4.7uF 0V SV
R122 Chip 150kQ2 MCR10 C70 Tantatum 4.7uF oV SV
R123 Chip 470k MCR10 [o74] Tantalum 1uF 16V SV
R124 Chip 150kQ) MCR10 C72 Monolithic 33pF GRM40
R125 Chip 1MQ MCR10 C73 Monolithic D33Y5V1H103Z21
R126 Chip 4.7kQ MCR10 C74 Monolithic 470pF GRM40
C75 Monolithic 0.01uF GRM40 F
C76 Tantalum 4.7uF 10V 8V
(63 ] Electroiytic 47uF 16V MS7 C77 Tantaium 4.7uF 10V SV
c2 Electrolytic 220pF 16V MS9 C78 Tantatum 0.22uF 3BV SV
C3 Monolithic 0.1uF GRM40 F C79 Monolithic 470pF GRM40
o7} Etectrolytic 220uF 16V MS9 C80 Monolithic 470pF GRM40
C5 Electrolytic 47uF 16V MS7 C81 Tantaium 1uF 16V SV
C6 Monolithic 0.001uF GRM40 Cc82 Monolithic 0.01uF GRM40 F
c8 Monolithic 0.001pF  GRMA40 c83 Tantalum 1uF 16V SV
(@) Electrolytic 470uF 16V TWSS c84 Monolithic 470pF GRM40
c10 Monolithic 0.001uF  GRM40 Cc85 Monotlithic 0.001uF  GRM40
cn Electrolytic 47uF 16V MS7 C86 Monolithic GRM42-6 SL 222J) 50PT
c12 Electrolytic 220pF 16V MS9 c87 Monolithic 120pF GRM40
C13 Monolithic 0.1uF GRM40 F c8s Tantalum 4.7uF 0v SV
C14 Electrolytic 220uF 16V MS9 c89 Tantalum 4.7uF 10V sV
C15 Electrolytic 47uF 16V MS7 C90 Tantalum 4.7uF 10V SV
c16 Monolithic 0.001uF  GRMA40 Cco1 Tantalum 4.7uF v sV
c17 Monolithic 0.001pF  GRM40 C92 Monolithic 0.001pF  GRM40
Cc18 Monolithic 0.1uF GRM40 F €83 Monolithic 0.001uF  GRM40
Cc19 Monolithic 0.1uF GRM40 F C94 Tantalum 4. TuF 10V SV
c20 Monolithic 0.0047uF GRM40 c95 Monolithic 0.001uF  GRM40
Cc21 Monolithic 0.0047uF GRM40 C96 Monolithic 0.001uF  GRMA40
c22 Eiectrolytic 470uF 10V MS9 c97 Monolithic 0.001uF GRM40
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[LOGIC A UNIT] [LOGIC A UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
C98 Electrolytic 100uF 10V MS7 EP1 P.C. Board B-1314D
Cc99 Tantalum 4.7uF 10V SV EP2 P.C. Board B-14518B
c100 Tantalum 4.7uF 10V SV
C101 Monolithic 39pF GRM40
C102 Monolithic 39pF GRM40 W31 Jumper JPW-02A
c103 Tantalum 0.1uF 35V SV
C104 Monolithic 0.001uF GRM40
C105 Tantalum 6.8uF 6.3V SV
C106 Tantalum 4.7uF 10V SV
c107 Monolithic 100pF GRM40
c108 Electrolytic 1000pF 16V SS
c109 Monolithic 0.1uF GRM40 F
c110 Monolithic 0.1uF GRM40 F [LOGIC c UNIT]
Cc111 Monolithic 0.1uF GRM40 F
C112 Monolithic 0.1uF GRM40 F REF. NO. DESCRIPTION PART NO.
C113 Monolithic 0.1uF GRM40 F
C114 Monolithic 0.1uF GRM40 F IC1 IC LC4069UBM
C115 Monolithic 0.1uF GRM40 F 1IC2 IC UPD74HC4040G
c116 Monolithic 0.1uF GRM40 F IC3 IC uPD4520BG
c117 Monolithic 0.1uF GRM40 F IC4 IC LC4081BM
Cc118 Monolithic 0.1uF GRM40 F IC5 IC uPD4028BG
Cc119 Monolithic 0.1uF GRM40 F IC6 IC LC4069UBM
C120 Monolithic 0.1uF GRM40 F IC7 IC uPD4071BG
ci21 Monolithic 0.1uF GRM40 F 1C8 IC LC4013BM
C122 Monolithic 0.1uF GRM40 F 1IC9 IC uPC1555G
Cc123 Monolithic 0.1uF GRM40 F IC10 IC uPC1555G
Cc124 Monolithic 0.1uF GRM40 F IC11 IC NJM4558M
C125 Monolithic 0.1uF GRM40 F IC12 IC NJM4558M
c126 Monolithic 0.1uF GRM40 F IC13 IC TC9154AP
c127 Monolithic 0.1uF GRM40 F IC14 IC uPD4520BG
c128 Monolithic 0.1uF GRM40 F IC15 IC uPD4042BG
c129 Monolithic 0.1uF GRM40 F IC16 IC uPD4042BG
C130 Monolithic 0.1uF GRM40 F IC17 IC LA6393M
C131 Monolithic 0.1uF GRM40 F IC18 IC uPD4021BC
C132 Monolithic 0.1uF GRM40 F 1C19 IC uPD4021BC
C133 Monolithic 0.1uF GRM40 F 1C20 IC LC4011BM
C134 Monolithic 0.1uF GRM40 F IC21 IC NJM4558M
C135 Monolithic 0.1uF GRM40 F 1C22 IC LC4081BM
C136 Monolithic 0.1uF GRM40 F 1C23 IC NJM4558M
C137 Monolithic 0.1uF GRM40 F 1C24 IC TC74HCA4538F
C138 Monolithic 0.01uF GRM40 F 1IC25 IC uPD4520BG
C139 Monolithic 0.01uF GRM40 F 1C26 IC uPD4040BG
C140 Monolithic 82pF GRM40 1C27 IC HA78LOSAWC
C141 Monolithic 82pF GRM40 1C28 IC TA78LO0SAP
C142 Monolithic GRM40 B 682K 50PT 1C29 IC GP1F01D
C143 Monolithic GRM40 B 682K 50PT 1C30 IC LC4069UBM
C144 Monolithic GRM40 B 152K 50PT 1C31 IC LC4013BM
C145 Monolithic GRM40 B 152K 50PT 1C32 IC uPD4520BG
C146 Tantalum 4.7uF 10V SV 1C33 ] LC4081BM
Cc147 Tantalum 4.7uF 10V SV 1C34 IC uPD4040BG
C148 Monolithic 150pF GRM40 1C35 IC LC4081BM
C149 Electrolytic 47uF 10V MS7 1C36 IC LC4081BM
C150 Tantalum 0.22uF 35V sV 1C37 IC uPD4094BG
C151 Tantalum 1uF 16V SV 1IC38 IC LC4013BM
C152 Monolithic 100pF GRM40
C153 Monolithic 0.1uF GRM40 F
e} Transistor 2sC2712 Y
Q2 Transistor 2SA1162 Y
J1 Connector HSJ0857-01-220 Q3 Transistor 2SA1162 Y
J2 Connector HSJ0857-01-220 Q4 FET 25J106 GR
J3 Connector HSJ1102-01-040 Q5 Transistor RN2404
J4 Connector LR-02-2v Q6 Transistor RN2404
J5 Connector BO3B-EH-S Q7 FET 254106 GR
J6é Connector BO5B-EH-S Q8 Transistor 28C2712 Y
J7 Connector PDOSAOEM Q9 Transistor 28C2712 Y
J8 Connector PDOSAQO7M Q10 Transistor 28C2712 Y
J9 Connector PDO9A0IM Q1 Transistor 28C2712 Y
Q12 Transistor RN1404
Q13 Transistor RN2404
DS1 LED SLM-13MW Q14 Transistor 25D999 CK
S1 Switch SSSS21148A D1 Diode 185190
S2 Switch SSSS21148A D2 Diode 18S190
D3 Diode 1SS190
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[LOGIC C UNIT] [LOGIC C UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
D4 Diode 155190 R63 Chip 220kQ MCR10
D5 Zener RD5.6M B2 R64 Chip 100kQ MCR10
D6 Zener RD5.6M B2 R65 Chip 220k MCR10
D7 Diode 155153 R66 Chip 100kQ MCR10
D8 Zener RDY.1M B2 R67 Chip 220k02 MCR10
DS Diode 1N4002 R68 Chip 220k2 MCR10
D10 Diode 155190 R69 Chip 1000 MCR10
D11 Diode 155181 R70 Chip ATKQ MCR10
R71 Chip 22kQ MCR10
R72 Chip 470Kk MCR10
X1 Crystal CR203 R73 Chip 2.2MQ MCR10
R74 Chip 56kQ MCR10
R75 Chip 18kQ MCR10
R1 Chip 47K MCR10 R76 Chip 33kQ MCR10
R2 Chip 560 MCR10 R77 Chip 47TKQ MCR10
R3 Chip 10kQ MCR10 R78 Chip 22k0 MCR10
R4 Chip 10kQ MCR10 R79 Chip 470kQ MCR10
R5 Chip 47KQ) MCR10 R8O Chip 2.2MQ MCR10
R6 Chip 15kQ MCR10 R81 Chip 56k MCR10
R7 Chip 68k MCR10 R82 Chip 18kQ2 MCR10
R8 Chip 4A7KQ MCR10 R83 Chip 33kQ2 MCR10
R9 Chip 15kQ2 MCR10 R84 Chip 100kQ MCR10
R10 Chip 68kQ MCR10 R65 Chip 22k0 MCR10
R Chip 100k} MCR10 R86 Chip 2200 MCR10
R12 Chip 100kQ MCR10 R87 Chip 10kQ MCR10
R13 Chip 1MQ MCR10 R88 Chip 2.2kQ MCR10
R14 Chip 120k MCR10 R89 Resistor 100 R20
R15 Chip 1MQ MCR10 R90 Chip 220kQ2 MCR10
R16 Chip 120k} MCR10 Ro1 Chip 270k MCR10
R17 Chip 10kQ2 MCR10 RO2 Chip 22kQ2 MCR10
R18 Chip 10kQ2 MCR10 R93 Chip 22k MCR10
R19 Chip 47kQ MCR10 R94 Chip 47kQ MCR10
R20 Chip 10k2 MCR10 R95 Resistor 470kQ R20
R21 Chip 10kQ2 MCR10 R97 Chip 15kQ2 MCR10
R22 Chip 4.7kQ MCR10 R98 Chip 15kQ2 MCR10
R23 Chip 1000 MCR10 R99 Chip 6.8kQ2 MCR10
R24 Chip 100kQ MCR10 R100 Chip 6.8kQ MCR10
R25 Chip 100kQ MCR10 R101 Chip 10k2 MCR10
R26 Chip 56k MCR10 R102 Chip 10kQ MCR10
R27 Chip 56k MCR10 R103 Chip 10k MCR10
R28 Chip 100k} MCR10 R104 Chip 10kQ MCR10
R29 Chip 56k MCR10 R105 Trimmer 10kQ RH0521C14J08A
R30 Chip 56kQ MCR10 R106 Chip 100k MCR10
R31 Chip 100kQ MCR10 R107 Chip 100k MCR10
R32 Chip 27kQ MCR10 R108 Chip 33kQ MCR10
R33 Chip 27kQ MCR10 R109 Chip 33kQ MCR10
R34 Chip 10kQ MCR10 R110 Chip 33kQ MCR10
R35 Chip 10kQ2 MCR10
R36 Chip 10kQ2 MCR10
R37 Chip 10kQ2 MCR10 c1 Monolithic 15pF GRM40
R38 Chip 10kQ MCR10 c2 Monolithic 15pF GRM40
R39 Chip 10kQ MCR10 c3 Tantalum A7uF 10V SV
R40 Chip 1000 MCR10 ca Monolithic 0.1uF GRM40 F
R41 Chip 560 MCR10 c5 Electrolytic 100pF 6.3V MS5
R42 Chip 47KQ MCR10 cé Monolithic 150pF GRM40CH
R43 Chip ATKQ MCR10 c7 Tantalum 0.47uF 25V sV
R44 Chip 33kQ MCR10 cs Monolithic 150pF GRM40CH
R45 Chip 33kQ MCR10 co Tantalum 0.47pF 25V SV
R46 Chip 33kQ MCR10 c10 Tantalum 4.7uF 10V SV
R47 Chip 33kQ MCR10 ci Tantalum 1uF 16V SV
R48 Chip 33kQ MCR10 c12 Tantalum 4.7uF 10V sV
R49 Chip 33kQ MCR10 c13 Tantalum 1uF 16V SV
R50 Chip 10kQ MCR10 Cl4 Monolithic 0.0014F  GRMA40
R51 Chip 150k(} MCR10 c15 Monolithic 0.001uF  GRMA40
R52 Chip 100k(} MCR10 c16 Tantalum 1uF 16V sV
R53 Chip 220k MCR10 c17 Tantalum 4TyF 10V SV
R54 Chip 100kQ2 MCR10 ci8 Tantalum 1uF 16V sV
R55 Chip 220k0 MCR10 c19 Tantalum 10pF 16V SV
R56 Chip 100k} MCR10 C20 Monolithic 270pF GRM40
R57 Chip 220kQ MCR10 c21 Monolithic 0.001uF  GRM40
R58 Chip 100kQ MCR10 c22 Tantalum 1uF 16V SV
R59 Chip 220kQ MCR10 c23 Monolithic 0.01pF GRM40 F
R60 Chip 220kQ MCR10 c24 Tantalum A7uF 10V SV
R61 Chip 220kQ MCR10 C25 Monolithic 270pF GRM40
R62 Chip 100kQ MCR10 c26 Monolithic 0.001uF  GRM40
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[LOGIC C UNIT] [LOGIC C UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
Cc27 Tantalum 1uF 16V SV c103 Monolithic 0.1uF GRM40 F
c28 Monolithic 0.01uF GRM40 F C104 Monolithic 0.1uF GRM40 F
Cc29 Tantalum 10pF 16V SV C105 Monolithic 0.1uF GRM40 F
C30 Monolithic 0.001yF  GRM40 C106 Monolithic 0.1uF GRM40 F
C31 Monolithic 0.0tuF GRM40 F Cc107 Monolithic 0.1pF GRM40 F
C32 Monolithic 0.0tuF GRM40 F C108 Tantalum 1uF 16V SV
C33 Monolithic 0.00tpF  GRM40 C109 Tantalum 10uF 16V SV
C34 Monolithic 0.01pF GRM40 F C110 Tantalum 10uF 16V SV
C35 Monolithic 0.01pF GRM40 F c111 Monolithic GRM40 B 182K 50PT
C36 Tantalum 10uF 16V SV C112 Monolithic 0.0047uF GRMA40
Cc37 Tantalum 3.3uF 63V 8V C113 Monolithic 270pF GRM40
Cc38 Tantalum 1uF 16V 8V C114 Tantalum 10uF v SV
C39 Monolithic GRM40 B 182K 50PT
C40 Monolithic 0.0047uF GRM40
C41 Monolithic 270pF GRM40 J1 Connector 3024-15AH
C42 Monolithic GRM40 B 182K 50PT J2 Connector SB15P-HVQ-24
C43 Monolithic 0.0047uF GRM40 J3 Connector PI28A15M
C44 Monolithic 270pF GRM40 J4 Connector LR-02-2V
C45 Tantalum 10pF 16V SV J5 Connector LR-02-2v
C46 Monolithic 220pF GRM40CH J6é Connector LR-02-2v
C47 Monolithic 220pF GRMA40CH J7 Connector LR-02-2v
C48 Tantalum 3.3uF 6.3V SV J8 Connector LR-02-2V
C49 Monolithic 47pF GRM40 J9 Connector LR-02-2V
C50 Monolithic 47pF GRM40 J10 Connector BO7B-EH-S
C51 Tantalum 0.1uF 35V 8V
C52 Monolithic 47pF GRM40
C53 Monolithic 47pF GRM40 DS1 LED GL-9PR4
C54 Tantalum 0.1uF 3BV 8V
C55 Tantalum 10uF 16V SV
C56 Monolithic 0.1uF GRM40 F EP1 DC Wire OPC-182
C57 Monolithic 0.1puF GRM40 F EP2 P.C. Board B-1313C
C58 Electrolytic 100uF 6.3V MS5 EP3 P.C. Board B-1455A
C59 Tantalum 1uF 16V SV
C60 Monolithic 0.1uF GRM40 F
cé1 Monolithic 0.1pF GRM40 F W13 Chip MCR10-JPW
C62 Tantalum 1uF 16V SV
C63 Monolithic 0.01uF GRM40F
C64 Monolithic 0.01uF GRM40F
C65 Tantalum 3.3uF 6.3V SV
C66 Monolithic 0.1yF GRM40 F
C67 Tantalum 4.7uF i0v sV
Cc68 Monolithic 0.1uF GRM40 F
Cc69 Electrotytic 470uF 16V MS16
C70 Monolithic 0.001uF GRM40
C71 Monolithic 0.00tpyF  GRMA40
C72 Monolithic 0.001yF  GRM40
C73 Monolithic 0.00tyF  GRM40
C74 Monolithic 0.1uF GRM40 F
C75 Monolithic 0.1uF GRM40 F
C76 Monolithic 0.1uF GRM40 F
c77 Monolithic 0.1uF GRM40 F
C78 Monolithic 0.1uF GRM40 F
Cc79 Monolithic 0.1uF GRM40 F
Cc80 Monolithic 0.1uF GRM40 F
C81 Monolithic 0.1uF GRM40 F
Cc82 Monolithic 0.1uF GRM40 F
Cc83 Monolithic 0.1uF GRM40 F
Cc84 Monolithic 0.t1uF GRM40 F
c8s5 Monolithic 0.1uF GRM40 F
c87 Monolithic 0.1uF GRM40 F
Cc8s8 Monolithic 0.1yF GRM40 F
c89 Monolithic 0.1uF GRM40 F
Cc90 Monolithic 0.1uF GRM40 F
Co1 Monolithic 0.1uF GRM40 F
C92 Monolithic 0.1uF GRM40 F
Cc93 Monolithic 0.1uF GRM40 F
C94 Monolithic 0.1uF GRM40 F
C95 Monolithic 0.1uF GRM40 F
C96 Monolithic 0.1uF GRM40 F
c97 Monolithic 0.1uF GRM40 F
Cc98 Monolithic 0.1uF GRM40 F
c99 Monolithic 0.14F GRM40 F
C100 Monotithic 0.1uF GRM40 F
Cct101 Monolithic 0.t1uF GRM40 F
C102 Monolithic 0.1uF GRM40 F
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REPAIR NOTE

SECTION 1

. Each BAND UNIT must be serviced after com-
pleting the adjustment of IC-900A/E SYSTEM.
(See page 1-6-1~3.)

. Detach the power cord and turn OFF the POWER
SWITCH before performing any work on the
transceiver.

. DO NOT short circuit components while making
adjustments.

. Use an insulated tuning tool for all adjustments.

. DO NOT force any of the variable components.
Turn them siowly and smoothly.

. Follow the instructions exactly. If an indicated
result is not obtained, repeat the instruction until
the correct result is obtained.

. Check the condition of connectors, solder joints
and screws when adjustments are complete.
Make sure components DO NOT touch each other.

2—1~1

10.

1.

12.

13.

14.

. Confirm defective operation of the transceiver

first when checking an out-of-service unit. Verify
that external sources DO NOT cause the probiem.

. Use the correct tools and test equipment.

Remove the transceiver case as shown in

SECTION 2.

For transmission problems, attach a dummy load
to the ANTENNA CONNECTOR. For reception
probiems, attach an antenna or signal generator
to the ANTENNA CONNECTOR. DO NOT trans-
mit into the signal generator.

Recheck for the suspected malfunction with the
POWER SWITCH ON.

Check the defective circuit. Measure the DC
voltages of the collector, base and emitter of
each transistor.

There are different versions of this transceiver.
Adjustment procedures and results may differ
for each version. Be sure to follow the correct

procedure for the transceiver you adjust.



MECHANICAL PARTS AND DISASSEMBLY

SECTION 2

UX-59A, 29A/E/H, 39A, 49A/E,

UX-19A/E

MAIN UNIT

FRONT UNIT

These diagrams show the UX-59A model.



ORDERING

o Rt DESCRIPTION i ary.
@ BH M2.6 x 4 ZK* 8810001860 4
@ Top cover (A) 8110001830 1
® Set screw (A) 3 x 20* 8810003240 5 <6>
® PA shield-1  (UX-19A/E, 59A, 29A/E/H, 39A, 49A/E) 8010006180 1

PA shield (A) (UX-129A/E) 8010006730
® DC power cabie OPC-169 8900001830 1
® Antenna connector cable OPC-186 (UX-18A/E, 59A, 29A/E/H, 39A) 8900001890 1
(UX-49A/E) 8900001900
(UX-129A/E) 8900001980
Q) M-type cap (UX-19A/E, 59A, 29A/E/H, 39A) 6950000040 1
N-type cap-1 (UX-49A/E, 129A/E) 6950000030
ICOM screw (A) 6  (UX-19A/E, 59A, 29A/E/H, 39A, 49A/E)* 8810003670 2
PH M3x6 BSBM Ni (UX-129A/E)* 8810001910
® Set screw (A) 3x8 8810003170 1<2>
(D) Transistor holding plate (UX-19A/E, 59A, 29A/E/H, 39A, 49A/E) 8930010720 1
(UX-129A/E) 8930011490
(D) Set screw (A) 3 x6* 8810003160 5 <2>
@ ICOM screw (A) 6* 8810003660 1
@ 175 chassis-1 8010006170 1
) Sponge (AO) 8930008060 1
) insulating pipe (A) 8930010950 1
@ Set screw (A) 2.6 x 5* 8810003960 4
@ Front panel (D) (UX-19E) 8210002670 1
(E) (UX-19A) 8210002660
(G) (UX-59A) 8210002750
(1) (UX-29E) 8210002560
(J) (UX-29A) 8210002570
(K) (UX-29H) 8210002600
(L) (UX-39A) 8210002790
(O) (UX-49A U.S.A) 8210002590
(P) (UX-49E) 8210002580
(T) (UX-49A Australia, Asia) 8210002630
(R) (UX-129A) 8210002690
(S) (UX-129E) 8210002700
@ Filter shielding plate 8510004440 1
©® PA shielding plate-2 8510004452 1
@ PH M2.6x8  (UX-19A/E, 59A, 29A/E/H, 39A, 49A/E)* 8810000160 3 <5>
PH M2.6 x8 Ni (UX-129A/E)* 8810001850
& Bottom cover (B) 8110001840 1
@ Set screw (A) 3x8 (UX-59A, 29A/E/H, 39A, 49A/E)* 8810003170 2
PH M3 x8 Ni (UX-129A/E)* 8810001920
é Set screw (A) 3x8 (UX-19A/E)* 8810003170 4
@ Spacer (Q) (UX-19A/E) 8930000450 2
@® Insulating bush B-312 (UX-19A/E) 6910000310 2

* Screw head style BH: Button head
Set screw {(A)

NOTE: Angle bracketed values indicate a quantity of the UX-129A/E BAND UNIT.

PH: Pan head
Pan head screw with spring washer
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3-2 BOARD LAYOUTS

LC4066BM I(C1, IC2
(QUAD BILATERAL SWITCHING)

uPD4094BG IC3
(8-STAGE SHIFT AND STORE BUS REGISTER)

CONTROL IN N/ outs  ouT/ IN/ QUTPUT
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[1_4} [l IZ u r—[ r—l m
Voo
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L L] BTl & o U
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3-3 VOLTAGE DIAGRAM

oara LI &1 RONT UNIT
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3-4 PARTS LIST

[FRONT UNIT]

REF. NO. DESCRIPTION PART NO.

03] o] LC4066BM

iC2 IC LC4066BM

IC3 IC uPD4094BG

IC4 IC LC4013BM

1C5 IC uPD4028BG

iC6 iC LC4081BM

iC7 Ic LC4081BM

[#]] FET 25J106 GR

Q2 Transistor RN1404

Q3 Transistor RN1404

Q4 Transistor RN1404

Qs Transistor RN1404

Q6 Transistor RN1404

Q7 Transistor RN1404

Q8 Transistor 25C2712 Y

Q9 Transistor 25C2712 Y

D Diode 155193

D2 Diode 155193

D3 Diode 155193

D4 Diode 185193

R1 Chip 100k MCR10
R2 Chip 15kQ MCR10
R3 Chip 15kQ MCR10
R4 Chip 2.2kQ MCR10
R5 Chip 470Q MCR10
Ré Chip 47kQ MCR10
R? Chip 47kQ) MCR10
R8 Chip 47k MCR10
R9 Chip 10k MCR10
R10 Chip 10kQ MCR10
R11 Chip 47kQ MCR10
R12 Chip 10kQ MCR10
R13 Chip 47kQ2 MCR10
R14 Chip 12kQ MCR10
R15 Chip 1k MCR10
R16 Chip 100kQ2 MCR10
R17 Chip 100kQ MCR10
Cc1 Monolithic 0.001uF  GRM40
Cc2 Monolithic 0.001uF  GRMA40
C3 Monolithic 0.0047uF GRM40
J1 Connector Pi2BA15M

J2 Connector Pi2BA15M

Ja Connector SB15P-HVQ-24
DS LED GL-9PR4

EP1 P.C. Board B-1310A
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SECTION 1 SPECIFICATIONS

Il GENERAL

* Frequency coverage

* Antenna impedance

* Frequency stability

* Power supply requirement
* Current drain (at 13.8V DC)

« Dimensions

* Weight
» Usable temperature range

Il TRANSMITTER

* RF output power
* Emission mode

* Modulation system
* Max. frequency deviation
* Spurious emission

l RECEIVER

* Receiver system

* Modulation acceptance
* Intermediate frequencies
¢ Sensitivity

* Squeich sensitivity

» Selectivity

* Spurious and image rejection :

28.00MHz~30.00MHz
50Q unbatanced
+10ppm (—10°C ~ +60°C) (+14°F ~ +140°F)
13.8V DC+15% (Negative ground)
Transmit (HIGH) 2.8A
{LOW) 1.5A
Receive 250mA
177(W) x 25(H) x 191(D) mm 7.0(W) x 1.0(H) x 7.5(D) inches
(Projections not included)
1.1kg (2.4 Ibs))
—~10°C~+60°C (+14°F ~ +140°F)

HIGH 10W
LOW 1w
F3

F2 (During “digital code squelch” operation with UT-28)
Variable reactance frequency modulation

+5.0kHz

More than 60dB beiow carrier output power

Double-conversion superheterodyne
F3

1st 10.695MHz 2nd 455kHz
Less than 0.18uV for 12dB SINAD
Less than 0.13uVv

12.5kHz/—-6dB 25.0kHz/ -60dB
More than 60dB

¥ All stated specifications are subject to change without notice or obligation.
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

UX-19A/E consists of the MAIN UNIT and the FRONT
UNIT.

UX-19A/E 28 MHz BAND UNIT

- - -

r 7
)
1 ANT
FRONT MAIN
' UNIT UNIT |
to INTERFACE | '
UNIT-B and |
other BAND l l
UNITS H
| i
[} ]
Fig. 1

4-2 FRONT UNIT

4-2-1 SIGNAL SWITCHING CIRCUIT

The serial data signals from INTERFACE UNIT-B are
fed to IC3. UX-19A/E operation as a main band trans-
ceiver or a sub band receiver is determined by the
commands of the serial data signals.

When pin 12 of IC3 outputs “HIGH,” the analog
switches (IC1, IC2) are controlled so that UX-19A/E
operates as a main band transceiver.

When pin 13 of IC3 outputs “HIGH,” the analog swit-
ches are controlled so that UX-19A/E operates as a
sub band receiver.

4-2-2 DATA CONTROL CIRCUIT

To get the address control bits from the serial data
signals, 1C6 and IC7 create CK and STB signals. 1C4
applies the band selection data to IC5. Then pin 14 of
IC5 outputs data for 28MHz band selection.

For error-free operation, Q8 and Q9 operate as
follows. When the power switch is turned ON, Q8
and Q9 keep the output impedance of IC3 pin 15
high until the FRONT UNIT receives the first STB
signal.

4-2-3 MIC MUTE CIRCUIT

While receiving, Q1 and Q2 mute the microphone
signals (MOD signal).

S B K
i -\
1 ]—1—‘ 2
sSQsA 3 | ] saLs
s 4 3
QsB i } -
1 —t 10
s5Q2a S
- i } QL2
8 g to MAIN
sQ2p '—L’, } UNIT
from
1 1 10
INTERFACE | DETA ! DET
UNIT-B [} 12
DETB we}—238 - )
6 —
2
SRFA 1 1} SRF
‘—rJ 13 7
Ic2 5
13] |12
2 to Data
DATA IC3 s CoOntrot
\ Circuit
Fig. 2

4-3 POWER SUPPLY CIRCUIT
(MAIN UNIT)

The power supply circuit consists of @8, Q9, IC2 and
IC3. When UX-19A/E is selected with the REMOTE
CONTROLLER, the power switch signal (POSW
signal) is applied from the FRONT UNIT and 13.8V is
applied to {C2 and I1C3 via Q8.

IC2 is an 8V voltage regulator which outputs +8V and

either R8V or T8V. 1C2 is controlied by the PTT3 line
input. 1C3 outputs +5V to the PLL circuits.

POWER SUPPLY CIRCUIT

PTT3
L 2 iC3 +5V
1 I+ +
Ceo ;;L c7o ’L cr1 ;[;072
HV  PAUNIT
+138Y

POSW
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4-4 RECEIVER CIRCUITS

4-4-1 RF CIRCUIT (MAIN UNIT)

Receive signals enter the MAIN UNIT from the
ANTENNA CONNECTOR and pass through a low-
pass filter consisting of L29~L31 and other parts,
the antenna switching circuit consisting of D31~
D33, and the single resonator circuit consisting of LS,
C33~C35, and D12. The signals are amplified at RF
amplifier Q7 and are fed to the bandpass filter.
This bandpass filter employs a 3-stage variable
resonator circuit consisting of L8~L6, D9, D10, and
D11, and suppresses out-of-band signals.

Diodes D8~D11 are varactor diodes. A voltage from
the charge pump passes through the DC amplifier
(Q17, Q18), and is applied to varactor diodes (D8~
D11) in the bandpass filter. The voltage varies the
capacitance of the diodes, thus varying the center
frequency of the bandpass filter.

4-4-2 IF CIRCUIT (MAIN UNIT)

After passing through the bandpass filter, signals are
fed to the mixer circuit Q6, and are mixed with 1st LO
signals from the PLL circuit to produce the 10.685MHz
1st IF signals. 1st IF signals from Q6 pass through
the matching coil L4 and a pair of crystal filters (FI2)
to suppress out-of-band signals. Then the 1st IF
signals pass through the matching coil L3 and are
amplified at IF amplifier Q3.

1st IF signals from Q3 are fed to the 2nd mixer
circuit, Q1, and are mixed with 2nd LO signals for
converting the 1st IF signals to 455kHz 2nd IF
signals. IC1 contains the locadl oscillator, limiter
amplifier, and active filter circuits. The 2nd LO circuit
and X2 generate 10.24MHz 2nd LO signals.

The 2nd IF signals from Q1 pass through the ceramic
filter, FI1, to suppress unwanted signals. They are
then amplified at the limiter amplifier section (pin 5
of IC1) and applied to the quadrature detector
section (pin 8 of IC1 and ceramic discriminator X1)
to demodulate 2nd IF signals to AF signals.

AF signals output from pin 9 on IC1 are applied to
the FRONT UNIT as the DET signal.

Signals output from pin 11 on IC1 are rectified by
D2 and D3 for conversion to DC voltage and then
applied to the FRONT UNIT as the SQLS signal via
the squelch control circuit Q2.

A portion of the signals from FI1 is amplified at
S-meter amplifier Q4 and Q5, and is detected at the
rectifiers D6 and D7. These signals are then applied
to the FRONT UNIT as the SRF signal. R32 adjusts

the SRF signal level.

2ND IF CIRCUIT

Signais
R8V

e
DET 1 47
—-‘—lD —I—-—Rsv
10240012 3 cs1
R : Rzal
043-[__‘

C49 D2 C50

C53
DET D3
C55 R26 R28
I Cs56

R8V

4-5 PLL CIRCUITS

4-5-1 GENERAL

The PLL circuit is designed in a way that allows the
desired frequency to be generated directly from the
VCO circuit. The PLL consists of a PLL IC (IC5) and
some other circuits. These circuits receive N-data
from the CPU (REMOTE CONTROLLER) in order to
determine the operating frequency.

N-data is determined by dividing the desired frequency
by the reference frequency. The desired frequency
is the transmit frequency in transmit mode and the
1st LO frequency in receive mode.

Desired frequency

N-data =g terence frequency

A reference frequency of 5kHz is produced by X3, IC5
and the divider inside IC5. A signal from the VCO
circuit is fed into 1C5, and divided N times at IC5.

The divided signal is applied to the phase detector in
IC5. Phase detection results in lock voltages being
output from pin 5.

Output from pin 5 is fed into a charge pump circuit
consisting of Q22 and Q23 and is then applied to
the loop filter consisting of R89, R33 and C153. The
signal passing through the loop filter is fed to
varactor diodes D21 and D22 to control the VCO
output frequency.

The DC-DC converter consisting of Q11 and Q13
creates approximately 30V DC from 8V DC to obtain
wide range lock voltages for the PLL circuit.

3—4-—2



When the PLL circuit is uniocked, IC5 pin 7 is “LOW.”
Q21 is turned OFF, and Q27 is turned ON. The bias
voltage to Q28, the transmit predriver, is cut off,

to RF Circuit D8~D12

1

deactivating it—thus preventing the transmission of
unwanted signals.

DC-DC UNLOCK -
CONVERTER - g?,Ang CONTROL £§7°°NTR°L
Q11, Q13 ’ Q20, Q21 .
1
X3 12.25MHz .
b t0 Transmit
ﬁD"l Predriver Q28
Y
LOOP FILTER |  CHARGE PLL ——
RS9, R93, PUMP o CONTROL
c153, Q19 - Q22~-Q24 IC5 .
CKD |
PSTB
DATA -
™ vco | SOLATOR T BUFFERAMP | _ \ Niode
MOD o - Q15, Q16 L15 | a2 Switching
R88 Circuit
D25, D26
Fig. 5
4-5-2 VCO CIRCUIT (MAIN UNIT)
The VCO, Q15, employs a Hartley oscillator circuit.
VCO oscillating signals are controlled by varactor
diodes (D21, D22) with PLL lock voitage from the loop Rss
filter (R89, R93, C153). from
Loop to Buffer
s . R Filter Amp Q16
In receive mode, the T8V voltage is “LOW.” This
turns Q12 and D19 OFF, D21, C99 and C103 for R60
oscillation. In transmit mode, the T8V voitage is MOD
“HIGH.” This turns Q12 and D19 ON. Thus D22,

C85 and C95 shift the free-run frequency lower than
the receive frequency.

Modulation signals then change the capacitance of
D20 to produce an FM modaulation.

The output signal from the VCO circuit is buffer
amplified at Q26, and passes through the low-pass
filter consisting of C122~C124, L24 and L25.

c101
from Q20

4-5-3 DIODE SWITCHING CIRCUIT
(MAIN UNIT)

The diode switching circuit consists of D25 and D26.
While receiving, D25 is turned ON and VCO signais
are applied to the 1st mixer circuit Q6. While trans-
mitting, D26 is turned ON and VCO signals are
applied to the transmit predriver Q28.
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4-6 TRANSMITTER CIRCUITS

4-6-1 TRANSMIT PREDRIVER (MAIN UNIT)

The VCO output is amplified at Q28 and obtains more
than 23dBm, 200mW. After passing through L21
and C129, the amplified signals are applied to the
PA circuit.

PA CIRCUIT

APCV

from A

Q28 IN

4-6-3 APC DETECTOR CIRCUIT
(MAIN UNIT)

The APC detector circuit consists of L33, C149, C150,

C189, C190, D34, and D35.

When antenna impedance is matched at 50Q, voltage
detected at D34 and D35 is at a minimum. When
antenna impedance is mismatched, the detected
voltage is greater than when matched.

The voltage detected at D34 and D35 is fed to pin 2
of IC4A. IC4A is a differential amplifier. The APC
reference voltage is fed to pin 3.

When the antenna impedance is mismatched, the
voltage of IC4A pin 2 is greater than the reference
voltage. The output voltage of IC4 A pin 1 decreases,
decreasing Q25 and Q31 collector current.

The change in collector current decreases the output
power of the PA circuit until the voltage of IC4A pin 2
equals the voltage of pin 3. Thus, stable RF output
power is obtained.

The output power from the PA circuit passes through
the APC detector circuit, the antenna switching
circuit (D29), the low-pass filter (C139~C142, C144~
C146, L29~L31), and is then applied to the antenna
connector.

APC DETECTOR CIRCUIT

T8V

C137
;F to Antenna
Syvitc_hing
0149 c150 Ciot Circuit D29
from PA D35D34
Circuit
C152 5 I
to APC Amp IC4A

lcms C190 RF Meter Amp IC4B

C1 38

4-6-2 PA CIRCUIT (PA UNIT)

RF signals from Q28 are applied to The PA circuit
consisting of Q1 and Q2. The PA circuit consists
of a class C amplifier for the driver and final stages.
This circuit provides an output of 10W. Amplified
signals at the PA circuit are applied to the APC
detector circuit.

13.8V

to APC
Detector Circuit
T

4-6-4 OUTPUT POWER SELECTION CIRCUIT
(MAIN UNIT)

The output power selection circuit consists of R114
~R118, and Q14. This circuit shifts the RF output
power by shifting the APC reference voltage.

When HIGH output power is selected, Q14 is turned
OFF. RF output power is adjusted with R118.

When LOW output power is selected, Q14 is turned
ON. Series resistors R115 and R116 are connected
in parallel with series resistors R117 and R118. RF
output power is adjusted with R115.

T8V

Output Power Selection Circuit

HI LO
trom
FRONT
UNIT

R127

031 ' VW4

Fig. 9

4-6-5 RF METER AMP (MAIN UNIT)

The voltage detected at D34 and D35 is amplified
at IC4B and then applied to the FRONT UNIT as the

SRF signal.

Fi95 3—4-—14






5-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
¢ Qutput voltage
* Current capacity

: 13.8V DC
: 10A or more

(2) STANDARD SIGNAL GENERATOR (SSG)
* Frequency range : 0.1~50MHz
e Output level 1 —127~-17dBm
(0.1pv~32mV)

(3) DC VOLTMETER

¢ |[nput impedance : 50kQ/DC or better

AC POWER
SUPPLY

STANDARD
SIGNAL
GENERATOR

to POWER CABLE

to ANTENNA CONNECTOR

DC
VOLTMETER

—

to D5

IC-900A/E

SYSTEM UX-19A/E

ADJUSTMENT ADJUSTMENT CONDITIONS

MEASUREMENT
VALUE

UNIT LOCATION

ADJUSTMENT
POINT

UNIT | ADJUST

SENSI- 1
TIVITY

* Frequency display: 29.000MHz
* Receiving
e Apply an RF signal to the
ANTENNA CONNECTOR.
Level: ~107dBm (1uV)
(Approx.)
Dev. : £3.5kHz
Mod. : 1kHz
¢ R32: Max. CCW*

MAIN | Connect the DC Maximum
voltmeter to D5

cathode.

NOTE: Adjust the signal generator output level for each time showing the DC voltmeter
at 30% of the lowest range full scale.

MAIN L9, L8
L7, L6
L5, L4

L3, L1

S-METER 1 | * Frequency display: 29.000 MHz
¢ Receiving
* Apply an RF signal to the
ANTENNA CONNECTOR.
Level: —97dBm (3.2uV)
Dev. : £3.5kHz

Mod. : 1kHz

FUNGC-
TION
DISPLAY

S/RF INDICATOR S5 (3 dots)

MAIN R32

* CCW: Counterclockwise

3—5—2







5-3 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

e Output voltage : 13.8v DC EM
e Current capacity : 10A or more DEVIATION
METER
AC POWER
(2) RF POWER METER (TERMINATED TYPE) SUPPLY
e Measuring range : 1~20W ATTENUATOR:
¢ Frequency range : 20~50MHz more than 40dB
¢ Impedance : 50Q
* SWR : Less than 1.2: 1 to POWER CABLE RF POWER
J_ METER
(3) AF GENERATOR (AG) to ANTENNA CONNECTOR
* Frequency range : 200~2000Hz
e Qutput level : 0~100mV
1C-900
(4) AC MILLI-VOLTMETER SYSTEM UX-19A/E
e Measuring range : 2~100mV
(5) FM DEVIATION METER Mic
* Frequency minimum : 50 MHz
¢ Measuring range  : 0~+5kHz MIC GND
AF |
GENERATOR to MIC CONNECTOR
PIN 1 (MIC)
AC MILLI- PIN 7 (MIC GND)
VOLTMETER
MIC CONNECTOR
MEASUREMENT ADJ'I,JCS’;I":ATENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | « Frequency display: 29.000MHz Rear | Connect the RF 10w MAIN R118
POWER ¢ Transmitting panel | power meter to the
* HIGH/LOW POWER SWITCH: ANTENNA
HIGH CONNECTOR.
2 | « HIGH/LOW POWER SWITCH: 1w R115
LOW
DEVIATION | 1 | ¢ Frequency display: 29.000 MHz Rear | Connect the FM +4.8kHz MAIN R88
¢ Transmitting panel | deviation meter to
e Apply an AF signal to the MIC the ANTENNA
CONNECTOR pin 1 (pin 7 is CONNECTOR via
ground). the attenuator.
Level: 20mV/1kHz
(UX-19A U.S.A. 65mV/1kH2)
e Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
e TONE SWITCH: OFF

3—5—4







SECTION 6 BOARD LAYOUTS

MC3357P IC1 MB3756 IC2
(LOW POWER FM iF) SQuELCH FILTER {(VOLTAGE REGULATOR)

INPUT INPUT
RF AUDIO  SCAN [ FILTER 2 DEMODULATOR
INPUT GND  MUTE CONTROL OUTPUT OUTPUT

fel fo] [l T el T fol To1 5 S

U ] ] [ed [s] [e] L o] CIGI G W BT 0T

MIXER  Vcc  LIMITER LIMITER QUAD ven Vv vaer  GND CONTROL v NG van
CRYSTAL OUTPUT INPUT x OUTPUT INPUT ° !
OSCILLATOR DECOUPLING
TA78LOOSAP IC3 nPC358C IC4
(3-TERMINAL 5V REGULATOR) (DUAL DRIVER)
INPUT2 INPUT2
Vee OUTRUTZ (-} (¥
[e] [7] [e] [3]
INPUT O
GND
outeutT LZ_,] 2] m L“J
OUTPUT! INPUTT INPUT! Ver
=y
PLL 2001 IC5

(PLL SYNTHESIZER IC)

OR av Range  FR Doa LE DATA  CLK
!

[el [s] [w] [s] el [ [el [51

N EYRN VR K1 RN I PR3 R EY

XIN  xQuT Fv Voo Dow Vss Fin
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SE :C
BASE

25C2668 O
(6}

EMITTER €

25C2458 GR
Q2, Q4, Q5,
Q9, Q13,
Q20, Q21,
Q23, Q24,
Q27, Q31

i

COLLECTOR
MITTER

25K241 Y
Q3

[}
G
GATE
SOURCE
ORAIN s

3sK121 Y
Qs6, Q7

GATE 1
GATE 2
62
SOURCE a1

DRAIN s
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Qs
E
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c
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RN1204
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SECTION 7 VOLTAGE DIAGRAM
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SECTION 8

[MAIN UNIT]

PARTS LIST

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC MC3357P D32 Diode 1SS55
1C2 IC MB3756 D33 Diode 1SS55
1C3 IC TA78LO0SAP D34 Diode 15897
1C4 iC uPC358C D35 Diode 15897
IC5 o] PLL2001

Fi1 Ceramic CFV455E10
a1 Transistor 25C2668 O Fi2 Crystal 10M15B9
Q2 Transistor 25C2458 GR
Q3 FET 2SK241 Y
Q4 Transistor 25C2458 GR X1 Discriminator CDB455C7A
Q5 Transistor 25C2458 GR X2 Crystal 10.24MHz HC18/T
Q6 FET 3SK121 Y X3 Crystal CR-192
Q7 FET 3sK12t Y
Qs Transistor 2SB909M R
Q9 Transistor 25C2458 GR L1 Coit LS-110A
Q10 Transistor 2SA639(S) Q L3 Coil LS-110A
Q11 Transistor 2SA1048 GR L4 Coil LS-110A
Q12 Transistor RN1204 L5 Coil LS-191
Q13 Transistor 25C2458 GR L6 Coit 1S-247
Q14 Transistor RN1204 L7 Coit LS-247
Qts FET 25K125 L8 Coil LS-247
Q16 Transistor 25C2026 L9 Coil LS-247
Q17 Transistor 2SA1048 GR L11 Coil LwW-19
Q18 FET 2SK184 Y L12 Coil LALO2KR 3R9
Q19 FET 2SK184 Y L13 Coll LALO2KR 3R9
Q20 Transistor 25C2458 GR L14 Coil LALO2KR 3R9
Q21 Transistor 25C2458 GR L15 Coit LR-116
Q22 Transistor 2SA1048 GR L16 Coil LALO3NA 3R9
Q23 Transistor 25C2458 GR L17 Coil LA-248
Q24 Transistor 25C2458 GR L18 Coil LB-225
Q25 Transistor 2SA1356 Y L21 Coll LR-20
Q26 Transistor 25C2026 L24 Coil LR-170
Q27 Transistor 25C2458 GR L25 Coil LR-170
Q28 Transistor 2SC2053 L28 Coil LW-19
Q31 Transistor 25C2458 GR L29 Coil LA-258
Q32 Transistor RN1204 L30 Colil LA-268

L31 Coil LA-268

L32 Coil LW-19
D1 Zener RD6.2E B2 L33 Coil LA-350
D2 Diode 15953 L35 Coil LALO3NA 101
D3 Diode 15953 L36 Coil LALO3NA 102
D4 Diode 158953 L37 Colil LW-30
D5 Diode 155133
D6 Diode 15953
D7 Diode 15953 R1 Resistor 1.5kQ ELR20
D8 Varicap 1SVS0E R2 Resistor 1.5kQ2 R20
D9 Varicap 1SV50E R3 Resistor 1.5kQ R20
D10 Varicap 1SV50E R4 Resistor 100Q R20
D11 Varicap 1SV50E R5 Resistor 100Q R20
D12 Varicap 1SV50E R6 Resistor 10kQ R20
D13 Diode 1585133 R7 Resistor 100Q ELR20
D14 Diode 185133 R8 Resistor 100Q R20
D15 Diode 155133 R9 Resistor 100kQ R20
D16 Diode 15953 R10 Resistor 47kQ R20
D17 Zener RD30E B2 R11 Resistor 5.6kQ2 R20
D18 Zener RD20E B2 R12 Resistor 470Q ELR20
D19 Diode 155265 R13 Resistor 8.2kQ ELR20
D20 Varicap 1725 R14 Resistor 82Q ELR20
D21 Varicap 1SV50E R15 Resistor 33k ELR20
D22 Varicap 1SV50E R16 Resistor 1500 R20
D23 Diode 155133 R17 Resistor 4700 ELR20
D24 Diode 1858133 R18 Resistor 100kQ ELR20
D25 Diode 185265 R19 Resistor 100kQ R20
D26 Diode 155265 R20 Resistor 100kQ R20
D27 Diode 15CD11 R21 Resistor 100kQ R20
D28 Diode 18853 R22 Resistor 100kQY R20
D29 Diode Mi407 R23 Resistor 22kQ R20
D30 Diode 188133 R24 Resistor 470Q R25
D31 Diode 1SS55 R25 Resistor 330kQ ELR20
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R26 Resistor 5.6kQ R20 R105 Resistor 220k) ELR20
R27 Resistor 68kQY ELR20 R106 Resistor 220kQ2 ELR20
R28 Resistor 100kQ ELR20 R107 Resistor 47kQ ELR20
R29 Resistor 68kQ R20 R108 Resistor 100kQ ELR20
R30 Resistor 100Q R20 R109 Resistor 47kQ ELR20
R31 Resistor 180kQ R20 R110 Resistor 56kQ ELR20
R32 Trimmer 4.7kQ RH0421CS3J08A R111 Resistor 47Q ELR20
R33 Resistor 100kQ ELR20 R112 Resistor 330Q R20
R34 Resistor 1.5kQ ELR20 R113 Resistor 100Q R20
R35 Resistor 47kQ ELR20 R114 Resistor 15kQ ELR20
R36 Resistor 2.7kQ ELR20 R115 Trimmer 1kQ RH0421C13J09A
R37 Resistor 47kQ ELR20 R116 Resistor 220Q R20
R38 Resistor 1kQ R20 R117 Resistor 1.2kQ R20
R39 Resistor 12kQ ELR20 R118 Trimmer 2.2kQ2 RH0421CJ3J0SA
R40 Resistor 1kQ ELR20 R119 Resistor 47kQ R20
R41 Resistor 47Q R20 R120 Resistor 15kQ R20
R42 Resistor 1kQ R20 R121 Resistor 10kQ ELR20
R43 Resistor 4.7kQ R20 R122 Resistor 470Q ELR20
R44 Resistor 10kQ R20 R123 Resistor 4700 ELR20
R45 Resistor 2200 ELR20 R124 Resistor 6.8kQ ELR20
R46 Resistor 1.2kQ ELR20 R125 Resistor 2.2kQ R20
R47 Resistor 47kQ ELR20 R126 Resistor 68kQ R20
R48 Resistor 100Q ELR20 R127 Resistor 10kQ R20
R49 Resistor 47Q ELR20 R128 Resistor 56kQ R20
R50 Resistor 2.2kQ ELR20 R129 Resistor 10kQ R20
R51 Resistor 470 ELR20 R130 Resistor 2.2MQ ELR20
R52 Resistor 4.7kQ ELR20 R131 Resistor 1kQ ELR20
R53 Resistor 47Q ELR20 R132 Resistor 180kQ ELR20
R54 Resistor 470Q R20 R133 Resistor 39k02 R20
R55 Resistor 68kQ ELR20 R134 Resistor 47kQ R20
R56 Resistor 47k2 ELR20 R135 Resistor 100Q ELR20
R57 Resistor 47Q ELR20 R136 Resistor 56k02 ELR20
R58 Resistor 4.7kQ ELR20 R137 Resistor 1kQ ELR20
R59 Resistor 220Q ELR20 R138 Resistor 18kQ ELR20
R60 Resistor 680Q ELR20 R139 Resistor 100Q ELR20
R61 Resistor 560 ELR20
R62 Resistor 6800 ELR20
R63 Resistor 47Q R20 (03] Barrier Layer 0.01puF 25V
R64 Resistor 10kQ R20 c2 Barrier Layer 0.01uF 25V
R65 Resistor 390Q ELR20 c3 Barrier Layer 0.01yF 25V
R66 Resistor 820Q ELR20 C4 Barrier Layer 0.01yF 25V
R67 Resistor 10kQx ELR20 Cs Barrier Layer 0.01pF 25V
Re8 Resistor 2.2kQ R20 C8 Barrier Layer 0.01uF 25v
R69 Resistor 2.2kQ) R20 c7 Tantalum 0.1uF 35V DN
R70 Resistor 47Q ELR20 cs Barrier Layer 0.01puF 25V
R71 Resistor 100kQ2 ELR20 Cc9 Barrier Layer 0.01uF 25V
R72 Resistor 82Q R20 c10 Electrolytic 4.7uF 25V MS7
R73 Resistor 100Q ELR20 c11 Barrier Layer 0.01puF 25V
R74 Resistor 820 R20 C12 Ceramic 15pF 50V
R78 Resistor 3.3kQ ELR20 c13 Ceramic 33pF 50V
R80 Resistor 4.7kQ2 R20 C14 Barrier Layer 0.01uF 25V
R81 Resistor 10Q ELR20 Cc15 Barrier Layer 0.01uF 25V
R82 Resistor 270Q R20 c16 Ceramic 39pF 50V
RB3 Resistor 2200 R20 c17 Ceramic 0.001uF 50V
R84 Resistor 2200 R20 c18 Ceramic 0.0047uF 50V
R85 Resistor 4.7kQ R20 Cc19 Barrier Layer 0.01uF 25V
R86 Resistor 3.7kQ R20 C20 Ceramic 39pF 50V
R87 Resistor 4.7kQ ELR20 Cc21 Ceramic S5pF 50V
R88 Trimmer 10kQ RH0421C14J0KA c22 Ceramic 0.0047uF 50V
R89 Resistor 2.2kQ0 ELR20 c23 Barrier Layer 0.01uF 25V
R90 Resistor 100kQ R20 C24 Barrier Layer 0.01uF 25V
R91 Resistor 150kQ ELR20 C25 Ceramic 8pF 50V
R92 Resistor 27002 ELR20 C26 Ceramic 3pF 50V
R93 Resistor 10kQ R20 c27 Ceramic 33pF 50V
R94 Resistor 2.2M0Q ELR20 c28 Ceramic 0.5pF 50V
R95 Resistor 1kQ R20 Cc29 Ceramic 5pF 50V
R96 Resistor 100k ELR20 C30 Ceramic 5pF 50V
R97 Resistor 270k0) ELR20 c31 Barrier Layer 0.01uF 25V
R98 Resistor 220kQ2 ELR20 C32 Barrier Layer 0.01uF 25V
R99 Resistor 4.7kQ ELR20 C33 Ceramic 2pF 50V
R100 Resistor 10kQ ELR20 C34 Ceramic 470pF 50V
R101 Resistor 560kQ ELR20 C35 Ceramic 0.001yF S0V
R102 Resistor 56kQ2 ELR20 c38 Barrier Layer 0.01uF 25V
R103 Resistor 150kQ2 ELR20 C39 Ceramic 0.001uF 50V
R104 Resistor 220k02 ELR20 C40 Ceramic 0.001pF 50V

3—8—2




[MAIN UNIT]

[MAIN UNIT]

REF. NO, DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

C41 Ceramic 470pF 50V C116 Tantalum 4. 7uF 16V DN
C42 Ceramic 470pF 50V Cc117 Electrolytic 0.1uF 50V MS7
CA3 Ceramic 470pF 50V c118 Ceramic 7pF 50V

C44 Ceramic 120pF 50V c121 Ceramic 0.001pF 50V

C45 Barrier Layer 0.01pF 25V c122 Ceramic 39pF 50V

C46 Ceramic 47pF 50V c123 Ceramic 68pF 50V

Ca7 Ceramic 120pF 50V C124 Ceramic 68pF 50V

C48 Ceramic 0.001uF 50V C125 Barrier Layer 0.01uF 25V

C49 Barrier Layer 0.01uF 25V C126 Ceramic 100pF 50V

C50 Electrolytic 0.47uF 50V MS7 c127 Barrier Layer 0.01uF 25V

C51 Barrier Layer 0.01uF 25V c128 Ceramic 0.0047uF 50V

C52 Ceramic 100pF 50V c129 Barrier Layer 0.01uF 25V

C53 Ceramic 0.001uF 50V C130 Ceramic 0.0047uF 50V

C54 Ceramic 33pF 50V C131 Tantalum 10uF 35V DN
C55 Ceramic 0.001pF 50V c133 Electrolytic 47uF 25V MS9
C56 Ceramic 0.001uF 50V C136 Ceramic 0.001uF 50V

C57 Barrier Layer 0.01uF 25V C137 Barrier Layer 0.01uF 25V

C58 Electrolytic 1uF 50V MS7 Cc138 Barrier Layer 0.01uF 25V

C59 Barrier Layer 0.1uF 16V C139 Ceramic 56pF 50V

C60 Barrier Layer 0.01uF 25V C140 Ceramic 39pF 50V

Ccé1 Barrier Layer 0.1uF 16V C141 Ceramic 120pF 50V

ceé2 Barrier Layer 0.01uF 25V C142 Ceramic 24pF 50V

C63 Barrier Layer 0.1uF 16V C144 Ceramic 120pF 50V

C64 Electrolytic 10uF 16V MS7 C145 Ceramic 8pF 50V

€65 Elactrolytic 4.7uF 25V MSs7 C146 Ceramic 18pF 50V

C66 Barrier Layer 0.1uF 16V Cc147 Monolithic D33YSV1E104Z21

ce7 Barrier Layer 0.1uF 16V C148 Ceramic 39pF 50V

Cs8 Barrier Layer 0.1uF 18V C149 Ceramic 0.5pF 50V

ce9 Barrier Layer 0.1uF 16V C150 Ceramic 0.5pF 50V

c70 Electrolytic 10pF 16V MS7 C151 Monolithic D33Y5V1E104Z21

C71 Barrier Layer 0.1uF 16V C152 Ceramic 82pF 50V

Cc72 Electrolytic 22uF 6.3V MS7 C153 Tantalum 0.1uF 35V DN
C73 Barrier Layer 0.01uF 25V C154 Tantalum 2.2uF 35V DN
C74 Ceramic 0.0047uF 50V C155 Efectrolytic 4.7uF 25V MS7
C75 Ceramic 0.0047uF 50V C156 Electroiytic 100uF 10V MS7
C76 Electrolytic 470uF 16V SS c157 Barrier Layer 0.01uF 25V

c77 Electrolytic 470uF 16V SS C158 Tantalum 10pF 35V DN
c78 Barrier Layer 0.01uF 25V C159 Tantalum 10uF sV DN
Cc79 Feed Through TF318-450E 102GMV 50V C160 Electrolytic 10uF 16V 8S
c80 Barrier Layer 0.01uF 25v C161 Ceramic 100pF 50V

c81 Barrier Layer 0.01pF 25V c162 Etectroiytic 3.3uF 50V MS7
c82 Barrier Layer 0.01uF 25V c163 Electrolytic 3.3uF 50V MS7
Cc83 Barrier Layer 0.01uF 25V C164 Electrolytic 4TuF 25V MS9
Cc84 Barrier Layer 0.01uF . 25V C165 Barrier Layer 0.01uF 25v

Cc85 Ceramic 470pF 50V C166 Barrier Layer 0.0tuF 25V

Cc86 Barrier Layer 0.0tuF 25V c167 Barrier Layer 0.1uF 16V

ca7 Barrier Layer 0.01pF 25V c168 Ceramic 18pF 50V

css Electroiytic 47uF 25V MSs9 C169 Trimmer 20pF CV05D2001
Cc89 Barrier Layer 0.01uF 25V C170 Ceramic 27pF 50V

cao Ceramic 100pF 50V C171 Barrier Layer 0.01uF 25V

Cc9t Barrier Layer 0.01uF 25V C172 Tantalum 10uF 1V DN
c92 Ceramic 22pF 50V C173 Barrier Layer 0.01uF 25V

C93 Barrier Layer 0.01pF 25V C174 Barrier Layer 0.01uF 25V

C94 Ceramic 24pF 50V C175 Barrier Layer 0.01pfF 25V

c95 Ceramic 18pF 50V C176 Ceramic 0.0047uF 50V

co96 Ceramic 0.001uF 50V c177 Ceramic 0.0047uF 50V

c97 Ceramic 2pF 50V c178 Barrier Layer 0.01yF 25V

[03:1:) Barrier Layer 0.01pF 25V c180 Barrier Layer 0.01uF 25V

c99 Ceramic 470pF 50V c181 Barrier Layer 0.01yF 25V

c100 Tantatum 0.33uF 35V DN C182 Barrier Layer 0.01uF 25V

C101 Ceramic 470pF 50V c183 Ceramic 0.0047uF 50V

c102 Barrier Layer 0.01yF 25V Cc184 Barrier Layer 0.01uF 25V

c103 Ceramic 1.5pF 50V C185 Barrier Layer 0.01uF 25V

C104 Ceramic 0.001uF 50V C186 Ceramic 82pF 50V

C105 Ceramic 68pF 50V c187 Barrier Layer 0.1pF 16V

c106 Ceramic 68pF 50V c188 Etectrotytic 10uF 16V MS?7
c107 Barrier Layer 0.01uF 25V c189 Ceramic 18pF 50V

c108 Electrolytic 4.7uF 25V MS7 c190 Ceramic 18pF 50V

c109 Ceramic 0.0047uF 50V C191 Ceramic 100pF 50V

c110 Ceramic 0.0047uF 50V C192 Barrier Layer 0.01uF 25V

Ci11t Barrier Layer 0.01pF 25V Cc193 Barrier Layer 0.01uF 25V

C112 Ceramic 0.0047uF 50V C194 Barrier Layer 0.01uF 25V

c113 Barrier Layer 0.01pF 25V C195 Barrier Layer 0.01pF 25V

C114 Barrier Layer 0.01pF 25v C196 Ceramic 0.0047uF 50V

C115 Ceramic 0.001uF 50V
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[MAIN UNIT]

REF. NO. DESCRIPTION PART NO.
J1 Connector 3024-15AH
EP3 P.C. Board B-15898
w1 Jumper JPW-02A
w2 Jumper JPW-02A
w3 Jumper JPW-02A
w4 Jumper JPW-02A
W5 Jumper JPW-02A

[PA UNIT]
REF. NO. DESCRIPTION PART NO.
(o] Transistor 25C2166
Q2 Transistor 25C1969 C
L1 Coil LA-247
L2 Coil LW-1
L3 Coil LA-237
L4 Coil LA-248
L5 Coil LA-237
L6 Coil LA-227
R1 Resistor 2.7Q ELR20
R2 Resistor 470Q ELR20
R3 Resistor 2.7Q ELR20
R4 Resistor 220Q ELR20
R5 Resistor 10Q R50J
R6 Resistor 150Q ELR20
C1 Ceramic 180pF 50V
Cc2 Ceramic 220pF 50V
Cc3 Ceramic 68pF 50V
Cc4 Barrier Layer 0.01uF 25V
Cc5 Ceramic 120pF 50V
C6 Ceramic 150pF 50V
c7 Ceramic 100pF 50V
Cc8 Barrier Layer 0.01uF 25V
c9 Ceramic 100pF 50V
c10 Ceramic 82pF 50V
C11 Ceramic 150pF 50V
C12 Monolithic D33Y5V1E104Z21
EP1 P.C. Board B-1574B
w1 Jumper JPW-01 R-01
w2 Jumper JPW-01 R-01
w3 Jumper JPW-01 R-01
w4 Jumper JPW-01 R-01
W5 Jumper JPW-01 R-01
wé Jumper JPW-01 R-01
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SECTION 1 SPECIFICATIONS

Il GENERAL

¢ Frequency coverage

¢ Antenna impedance

* Frequency stability

¢ Power supply requirement
¢ Current drain (at 13.8V DC)

¢ Dimensions

* Weight
¢ Usable temperature range

Il TRANSMITTER

* RF output power
¢ Emission mode

¢ Modulation system
¢ Max. frequency deviation
¢ Spurious emission

l RECEIVER

* Receiver system

¢ Modulation acceptance
¢ Intermediate frequencies
* Sensitivity

* Squelch sensitivity

¢ Selectivity

¢ Spurious and image rejection :

50.00 MHz~54,00MHz
50Q unbalanced
+10ppm (—10°C~ +60°C) (+14°F ~ +140°F)
13.8V DC+15% (Negative ground)
Transmit (HIGH) 3.5A
(LOW) 1.7A
Receive 250mA
177 (W) x 25(H) x 191(D) mm 7.0(W) x 1.0(H) x 7.5(D) inches
(Projections not included)
1.2kg (2.6 Ibs.)
—10°C~+60°C (+14°F~ +140°F)

HIGH 10W
LOW 1w
F3

F2 (During “digital code squeich” operation with UT-28)
Variable reactance frequency modulation

+5.0kHz

More than 60dB below carrier output power

Double-conversion superheterodyne
F3

1st 13.99MHz 2nd 455kHz
Less than 0.18uV for 12dB SINAD
Less than 0.13uV

12.5kHz/-6dB 25.0kHz/ -60dB
More than 60dB

X All stated specifications are subject to change without notice or obligation.
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

UX-59A consists of the MAIN UNIT and the FRONT
UNIT.

UX-59A 50MHz BAND UNIT

—- - - - —l

J

1 ANT

l FRONT MAIN

v juNiT UNIT I
to INTERFACE ' ‘
UNIT-B ' |
and other i I
BAND UNITS . .

' ]

Fig. 1

4-2 FRONT UNIT

4-2-1 SIGNAL SWITCHING CIRCUIT

The serial data signals from INTERFACE UNIT-B are
fed to IC3. UX-59A operation as a main band tran-
sceiver or a sub band receiver is determined by the
commands of the serial data signals.

When pin 12 of IC3 outputs “HIGH,” the analog
switches (IC1, 1C2) are controlled so that UX-59A
operates as a main band transceiver.

When pin 13 of IC3 outputs ‘;HIGH,” the analog swit-
ches are controlied so that UX-59A operates as a
sub band receiver.

4-2-2 DATA CONTROL CIRCUIT

To get the address control bits from the serial data
signals, IC6 and IC7 create CK and STB signals. 1C4
applies the band selection data to IC5. Then pin 2 of
IC5 outputs data for 50 MHz band selection.

For error-free operation, Q8 and Q9 operate as fol-
lows. When the power switch is turned ON, Q8 and
Q9 keep the output impedance of IC3 pin 15 high
until the FRONT UNIT receives the first STB signal.

4-2-3 MIC MUTE CIRCUIT

While receiving, Q1 and Q2 mute the microphone
signals (MOD signali).

— 2
SQSA ; [} saLs
,—L‘ 3
SQsB 4 1 -
1
sQ2a . ’_L‘—, } 10 saLz
from I to
INTERFACE| gq0p 8 — 9 MAIN
UNIT-B L UNIT
10
DETA 1 [} DET
L 12
DETB 8 [} $
e 2
1 1
SRFA SRF
L 13
4 1 3
SRFB {
1c2 J_s
r1_31_ 12
2 to Data Control
L DATA 1c3 Circuit
Fig. 2

4-3 POWER SUPPLY CIRCUIT
(MAIN UNIT)

The power supply circuit consists of Q9, Q10, 1C2
and IC3. When UX-59A is selected with the REMOTE
CONTROLLER, the power switch signal (POSW
signal) is applied from the FRONT UNIT and 13.8V is
applied to IC2 and IC3 via Q9.

IC2 is an 8V voltage regulator which outputs +8V
and either R8V or T8V. IC2 is controlled by the PTT3
line input. 1C3 outputs +5V to the PLL circuits.

POWER SUPPLY CIRCUIT

—e 1 +5V
L :
€% I co J.' C93 ,1', co4

+13.8V

C95C96Co7

ce2
R49 1

Fig. 3
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4-4 RECEIVER CIRCUITS

4-4-1 RF CIRCUIT (MAIN UNIT)

Receive signals enter the MAIN UNIT from the
ANTENNA CONNECTOR and pass through a low-
pass filter consisting of L33~L37 and other parts,
the antenna switching circuit consisting of D36~
D38 and D39, and a bandpass filter as shown in Fig. 4.
The signals are amplified at RF amplifier Q7 and
are fed to the bandpass filter. This bandpass filter
employs a 3-stage variable resonator circuit consist-
ing of L6~L8, D8~D11 and C54~C62 and suppres-
ses out-of-band signals. Diodes D8~D11 are varactor
diodes. A voltage from the charge pump passes
through the DC amplifier (Q17, Q18), and is applied
to varactor diodes (D8~D11) in the band-pass filter.
The voltage varies the capacitance of the diodes,
thus varying the center frequency of the bandpass
filter.

Bandpass filter for the 6m ham band

This bandpass filter is only used for the
6m ham band and suppresses RF out-of-
band signals.

d

i i
w3 L4 =
|
cro ¢ | % g lcs cro
T T
| |t
L10 D14 | | D15 L5
!
211
c68 R45 R47 C82 from
to Q7 =-41-9 MW———— W =L ow-pass
Cc7s; g8 Filter

4 — =1 1
IS G FA
D13 i | D16
c89 T A )
1}
|
I
l

i lCBO

" e 72 c74 a8 ; C81 A48
cr?
Banp»—o 1

Bandpass filter for wide band

During wide band receiving, the BAND
signal is applied to Q8 from the FRONT
UNIT and D13 and D16 are turned ON.

Fig. 4

4-4-2 |F CIRCUIT (MAIN UNIT)

After passing through the bandpass filter, signals are
fed to the mixer circuit Q6, and are mixed with 1st LO
signals from the PLL circuit to produce the 13.99MHz
1st IF signals. 1st IF signals from Q6 pass through
the matching coil L3 and a pair of crystal filters (Fi2)
to suppress out-of-band signals. Then the 1st IF
signals pass through the matching coil L2 and are
amplified at {F amplifier Q3.

1st IF signals from Q3 are fed to the 2nd mixer circuit,
Q1, and are mixed with 2nd LO signals for converting
the 1st IF signals to 455kHz 2nd IF signals. IC1
contains the local oscillator, limiter amplifier, and

active filter circuits. The 2nd LO circuit and X2
generate 14.475MHz 2nd LO signals.

The 2nd IF signals from Q1 pass through the ceramic
filter, FI1, to suppress unwanted signals. They are
then amplified at the limiter amplifier section (pin 5
of IC1) and applied to the quadrature detector
section (pin 8 of 1C1 and ceramic discriminator X1)
to demodulate 2nd IF signals to AF signals.

AF signals output from pin 9 on IC1 are applied to
the FRONT UNIT as the DET signal.

Signals output from pin 10 on 1C1 are rectified by D2
and D3 for conversion to DC voltage and then applied
to the FRONT UNIT as the SQLS signal via the
squelch control circuit Q2.

A portion of the signals from FI1 is amplified at
S-meter amplifier Q4 and Q5, and is detected at the
rectifiers D6 and D7. These signals are then applied
to the FRONT UNIT as the SRF signal. R23 adjusts

the SRF signal levei.

2ND IF CIRCUIT

RV

R8V

+
ik c22

from Q3
1stIF
13.99MHz

2nd
LO signals

|————=—R8V
c27
R8V

DET 0sG kS 0
Il — X2
et 14.445MHz RMJ;

c19 D2 Cc29

v
R4 R5 Re
c18 r7 @2

c16

Cc15 R6 R8
I Cc17

sQL2
sQLs

Fig. 5

4-5 PLL CIRCUITS

4-5-1 GENERAL

The PLL circuit is designed in a way that allows the
desired frequency to be generated directly from the
VCO circuit. The PLL consists of a PLL IC (IC5) and
some other -parts. These circuits receive N-data
from the CPU (REMOTE CONTROLLER) in order to
determine the operating frequency.
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N-data is determined by dividing the desired frequency
by the reference frequency. The desired frequency
is the transmit frequency in transmit mode and the
1st LO frequency in receive mode.

_ Desired frequency
N-data=—rgor rerce frequency

A reference frequency of 5kHz is produced by X3, IC5
and the divider inside IC5. A signal from the VCO
circuit is fed into IC5, and divided N times at 1C5.

The divided signal is applied to the phase detector in
IC5. Phase detection results in lock voltages being
output from pin 12.

Output from pin 12 is fed into a charge pump circuit
consisting of Q23, Q24 and Q25 and is then applied

PLL CIRCUIT

to the loop filter consisting of R80, R82 and C127.
The signal passing through the loop filter is fed to
varactor diodes D24 and D26 to control the VCO
output frequency.

The DC-DC converter consisting of Q12 and Q13
creates approximately 30V DC from 8V DC to obtain
wide range lock voltages for the PLL circuit and a
power source for the DC amplifier consisting of Q17
and Q18. This DC amplifier amplifies the control
voltage for the varactor diodes D8~D11 of the band-
pass filter located in the RF circuit.

When the PLL circuit is unlocked, IC5 pin 7 is “LOW.”
Q22 is turned OFF, and Q27 turned ON. The bias
voltage to Q28, the driver, is cut off, deactivating
it—thus preventing the transmission of the unwanted
signais.

to RF Circuit
D8~D11
DC-DC UNLOCK
CONVERTER g$7Agfa CONTROL TX CONTROL
Q12, Q13 ’ Q20, Q22 Qz7
X3 12.25MHz
l_"-_-"_l l— = to Driver Q28
LOOP L— CHARGE PLL |
FILTER R82, PUMP CONTROL
R80, C127, Q19 Q23~Q25 IC5
CKD 1
PSTB
DATA =
vCO ISOLATOR BUFFERAMP | |\ o e
MOD Q15, Q16 L24 Q26 Switching
R54 Circuit
D30, D31
4-5-2 VCO CIRCUIT (MAIN UNIT) VCO CIRCUIT
+8V

The VCO, Q15, employs a Hartley oscillator circuit.
VCO oscillating signals are controlled by varactor
diodes (D24, D26) with PLL lock voltage from the loop
filter (R80, R82, C127).

In. receive mode, the T8V voltage is “LOW.” This
turns Q14 and D23 OFF, D24, C202 and C119 for
oscillation. In transmit mode, the T8V voltage is
“HIGH.” This turns Q14 and D23 ON. Thus D26,
C111 and C117 shift the free-run frequency lower than
the receive frequency.

Modulation signals then change the capacitance of
D25 to produce FM modulation.

The output from the VCO circuit is buffer amplified
at Q26, and passes through the low-pass filter

consisting of C138~C140, L26 and L27.

T8V

R73

to Buffer
Amp
Q16

from Loop
Filter

R74
MOD

R54
C115

from Loop Fiiter

Fig. 7
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4-5-3 DIODE SWITCHING CIRCUIT
(MAIN UNIT)

The diode switching circuit consists of D30 and D31.
While receiving, D30 is turned ON and VCO signals
are applied to the 1st mixer circuit Q6. While trans-
mitting, D31 is turned ON and VCO signals are applied
to the driver Q28.

4-6 TRANSMITTER CIRCUITS

4-6-1 DRIVER CIRCUIT (MAIN UNIT)

The VCO output is amplified at Q28 and obtains more
than 23dBm, 200mW. After passing through the low-
pass filter consisting of C161, C162 and L29, the
amplified signals are applied to the PA circuit (IC4).

4-6-2 PA CIRCUIT (MAIN UNIT)

RF signals from Q28 pass through the low-pass filter
and then are applied to pin 1 of IC4. The PA circuit
IC4 is a power amplifier which provides 10W out-
put. Amplified signals at IC4 are applied to the
APC detector circuit.

Low-pass Filter
Driver 1c4 . PA Circuit
[ a e i 4 5
cieof 29 1
l al to
: H l——. APC Circuit

C162
! ; c181 ;;JE

1

|

1

3

. 3
from Diode-

Switching [}

Circuit :

1

1

|

|

3

[}

’ 4 N _ +13.8V

|
i
C155 '

APG Control

o $=

1
1
i

C164 C165 C166

Fig. 8

4-6-3 APC DETECTOR CIRCUIT
(MAIN UNIT)

The APC detector circuit consists of C175~C181,
R121~R123, D34, D35 and L31.

When antenna impedance is matched at 50Q, voltage
detected at D34 and D35 is at a minimum. When
antenna impedance is mismatched, the detected
voltage is greater than when matched.

The voltage detected at D34 and D35 is fed to pin 2
of IC6A. IC6A is a differential amplifier. The APC
reference voltage is fed to pin 3.

When the antenna impedance is mismatched, the
voltage of IC6A pin 2 is greater than the reference
voltage. The output voltage of IC6A pin 1 decreases,
decreasing Q32 and Q31 collector current.

The change in collector current decreases the output
power of IC4 until the voltage of 1IC6A pin 2 equals
the voltage of pin 3. Thus, stable RF output power
is obtained.

The output power from IC4 passes through the APC
detector circuit, the antenna switching circuit (D36),
the low-pass filter (C183~C192, L33~L37), and is
then applied to the antenna connector.

T8V

c182

to Antenna
Switching
C176 C151 0181 Circuit D36
from PA R79 D34 D35

Circuit

R123

to APC Amp IC6A
and RF Meter Amp IC6B

R121 c178 c174

10177 R122

Fig. 8

4-6-4 OUTPUT POWER SELECTION CIRCUIT
(MAIN UNIT)

The output power selection circuit consists of R129,
R134~R137, and Q34. This circuit shifts the RF out-
put power by shifting the APC reference voltage.

When HIGH output power is selected, Q34 is turned
OFF. RF output power is adjusted with R135.

When LOW output power is selected, Q34 is turned
ON. Series resistors R137 and R136 are connected
in parallel with series resistors R134 and R135. RF
output power is adjusted with R136.

T8V
Qutput Power Selection Circuit

R129
HILO
from FRONT UNIT

R127
to Q32 w—AAA—Y

from D34, D35

R130 R131

Fig. 10

4-6-5 RF METER AMP (MAIN UNIT)

The voltage detected at D34 and D35 is amplified at
IC6B and then applied to the FRONT UNIT as the
SRF signal.
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5-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

e Output voltage : 13.8vVvDC

e Current capacity : 10A or more
(2) STANDARD SIGNAL GENERATOR (SSG) AC POWER ] OUT | SWEEP

e Frequency range  : 0.1~60MHz SUPPLY GENERATOR | | . |0

* Qutput level : —127~—-17dBm : SCOPE

HOR.
(0.1uV~32mV) to POWER CABLE  to ANTENNA I
CONNECTOR X f Y

(3) DC VOL.TM ETER INPUT OUTPUT

¢ Input impedance : 50kQ/DC or better

DETECTOR

(4) OSCILLOSCOPE

* Frequency range  : DC~20MHz : from J2

e Measuring range : 0.01~10V
(5) SWEEP GENERATOR

* Frequency range : 0.1~B60MHz 's%?r%?f UX-59A

e Sweep bandwidth  : At least 30MHz

® Qutput impedance : 50Q

ANTENNA CONN
(6) DETECTOR to ANTENNA CONNECTOR to D6
TA __T |
0.0014F 1K60 2.6,5‘,?{‘ RD DC
o— GENERATOR VOLTMETER
INPUT OUTPUT
1K60
0.001pF
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
BANDPASS | 1 | e Frequency display: 52.000MHz MAIN | Connect the Adjust as follows: BPF L14
FILTER * Apply an RF sweep signal to the oscilloscope to J2 L13
ANTENNA CONNECTOR. pin 2 via the
Sweep level: —20dBm (22mV) detector.

Center frequency: 52MHz
Sweep band width: 10MHz

Symmetrical waves

fo=52MHz
SENSI- 1 | » Frequency display: 52.000MHz MAIN | Connect the DC Maximum MAIN L8, L7
TIVITY * Receiving voltmeter to D6 L6, L5
* Apply an RF signal to the cathode. L3, L2
ANTENNA CONNECTOR. L1
Level: —107dBm (1uV)
(Approx.)
Dev. : £3.5kHz
Mod. : 1kHz

* R23: Max. CCW.*

NOTE: Adjust the signal generator output level for each time showing the DC voltmeter
at 30% of the lowest range full scale.

* CCW: Counterclockwise
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5-3 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
e Output voltage
e Current capacity

: 13.8V DC
: 10A or more

(2) RF POWER METER (TERMINATED TYPE)

* Measuring range : 1~20W
* Frequency range : 40~60MHz
* Impedance : 50Q

* SWR : Less than 1.2: 1

(3) AF GENERATOR (AG)

* Frequency range : 200~2000Hz

e Output level : 0~100mV
(4) AC MILLI-VOLTMETER

e Measuring range : 2~100mV

(5) FM DEVIATION METER
* Frequency minimum : 60 MHz

AC POWER
SUPPLY

-

to POWER CABLE

FM
DEVIATION
METER

ATTENUATOR:
more than 40dB

—

RF POWER
METER

to ANTENNA CONNECTOR

1C-900
SYSTEM

UX-59A

MIC

MIC GND

* Measuring range : 0~+5kHz
AF .
GENERATOR to MIC CONNECTOR
PIN 1 (MIC)
AC MILLI- PIN 7 (MIC GND)
VOLTMETER
MIC CONNECTOR
MEASUREMENT AD S T N
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | * Frequency display: 52.000MHz Rear | Connect the RF 10w MAIN R135
POWER * Transmitting panel [ power meter to the
* HIGH/LOW POWER SWITCH: ANTENNA
HIGH CONNECTOR.
2 | « HIGH/LOW POWER SWITCH: 1w R136
LOW
DEVIATION { 1 | ¢ Frequency display: 52.000MHz Rear | Connect the FM +48kHz MAIN R54
* Transmitting panel |deviation meter to
e Apply an AF signal to the MIC the ANTENNA
CONNECTOR pin 1 (pin 7 is CONNECTOR via
ground). the attenuator.
Level: 20mV/1kHz
(UX-59A U.S.A. 65mV/1kHz2)
e Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
* TONE SWITCH: OFF
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SECTION 6 BOARD LAYOUTS

MC3357P IC1 MB3756 IC2
(LOW POWER FM IF) (VOLTAGE REGULATOR})

SQUELCH FILTER
INPUT INPUT

RF AUDIO  SCAN i FILTER ' DEMODULATOR
INPUT GND  MUTE CONTROL OUTPUT

[el fio] fol TSI [el 1] Fel To1 ° o ©

2 3 & 7 8
O ELGT BT BT [ b T W e e ckern b
MIXER  Vee :_INMF:E$R | LIMITER QUA o [ H

o
OUTPUT INPUT

CRYSTAL OUTRUT
OSCILLATOR DECOUPLING
TA78LO05AP IC3 SC-1089 IC4
(3-TERMINAL 5V REGULATOR) (POWER MODULE)
O
NPUT L[] Ll [ [
e I
STAGE STAGE

PLL2001 IC5 uPC358C IC6
(PLL SYNTHESIZER IC) (DUAL DRIVER)

OR OV Rawee FR  Doa LE DATA CLK vee outputz Ty 2 INPUT2

[l [=] [e] [3] [e] [] [io] [s] [l [7] [c] [5]

O
LI o] ] T o [e] [T [ L] =] BJ T

XIN  XouT Fv Voo Oop Vss Lo Fin OQUTPUT! INPUT! INPUTI VEE
=] +)
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SECTION 7 VOLTAGE DIAGRAM
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R7 Resistor 68k0) ELR20 R83 Resistor 1kQ R20
R8 Resistor 100k ELR20 R84 Resistor 2.2MQ ELR20
R9 Resistor 100Q ELR20 R85 Resistor 100kQ ELR20
R10 Resistor 1.5kQ) R20 R86 Resistor 270kQ ELR20
R11 Resistor 1kQ ELR20 R87 Resistor 220kQ2 ELR20
R12 Resistor 56k0) ELR20 R88 Resistor 4.7kQ ELR20
R13 Resistor 18k ELR20 R89 Resistor 56kQ ELR20
R14 Resistor 22k0) R20 R90 Resistor 10k ELR20
R15 Resistor 100Q2 R20 R91 Resistor 560kQ2 ELR20
R16 Resistor 100Q2 R20 R92 Resistor 150kQ ELR20
R17 Resistor 10kQ) R20 R93 Resistor 220kQ ELR20
R18 Resistor 1.2kQ ELR20 R94 Resistor 47kQ ELR20
R19 Resistor 47kQ R20 R95 Resistor 100kQ ELR20
R20 Resistor 47kQ ELR20 R96 Resistor 56Q ELR20
R21 Resistor 100Q2 R20 RO9 Resistor 47Q R20
R22 Resistor 180k R20 R100 Resistor 100Q ELR20
R23 Trimmer 4.7kQ RH0521CS3J04A R101 Resistor 4.7kQ ELR20
R24 Resistor 2.7k ELR20 R102 Resistor 68002 ELR20
R25 Resistor 47kQ ELR20 R103 Resistor 47Q ELR20
R26 Resistor 100k ELR20 R104 Resistor 100Q ELR20
R27 Resistor 1.5kQ) ELR20 R105 Resistor 82Q R20
R28 Resistor 1kQ R20 R106 Resistor 8200 ELR20
R29 Resistor 12kQ2 ELR20 R107 Resistor 82Q R20
R30 Resistor 470Q ELR20 R108 Resistor 10kQ R20
R31 Resistor 100Q R20 R109 Resistor 10kQ ELR20
R32 Resistor 470Q ELR20 R110 Resistor 4.7kQ R20
R33 Resistor 8.2kQ) R20 R111 Resistor 2.2kQ R20
R34 Resistor 6.8kQ) ELR20 R112 Resistor 2.2kQ R20
R35 Resistor 100k R20 R113 Resistor 47Q ELR20
R36 Resistor 100k ELR20 R114 Resistor 10Q ELR20
R37 Resistor 100k ELR20 R115 Resistor 390Q ELR20
R38 Resistor 100kQ) ELR20 R116 Resistor 270Q R20
R39 Resistor 68Q R20 R117 Resistor 270 ELR20
R40 Resistor 56Q ELR20 R119 Resistor 1.5kQ2 R20
R41 Resistor 68Q R20 R120 Resistor 330Q R20
R42 Resistor 8200 R20 R121 Resistor 4.7kQ R20
R43 Resistor 120Q ELR20 R122 Resistor 4.7kQ ELR20
R44 Resistor 3.9kQ ELR20 R123 Resistor 4.7kQ R20
R45 Resistor 12kQ R20 R124 Resistor 4700 R20
R46 Resistor 3.3kQ R20 R125 Resistor 10kQ) ELR20
R47 Resistor 12kQ R20 R126 Resistor 47k0) R20
R48 Resistor 3.9kQ ELR20 R127 Resistor 10kQ R20
R49 Resistor 220Q ELR20 R128 Resistor 100Q R20
R50 Resistor 10kQ R20 R129 Resistor 12kQ2 ELR20
R51 Resistor 4.7kQ R20 R130 Resistor 2.2MQ ELR20
R52 Resistor 1kQ R20 R131 Resistor 56kQ R20
R53 Resistor 47Q R20 R132 Resistor 1kQ ELR20
R54 Trimmer 10kQ RH0651C14J2WA R133 Resistor 180kQ ELR20
R55 Resistor 15kQ R20 R134 Resistor 1.2k R20
R56 Resistor 2.2kQ R20 R135 Trimmer 3.3kQ RHO0521CN3J04A
R57 Resistor 68kQ R20 R136 Trimmer 1kQ RH0521C13J0BA
R58 Resistor 10kQ ELR20 R137 Resistor 220Q R20
R59 Resistor 470Q ELR20 R138 Resistor 39kQ R20
R60 Resistor 470Q ELR20 R139 Resistor 56kQ ELR20
R61 Resistor 6.8kQ ELR20 R140 Resistor 1kQ ELR20
R62 Resistor 470Q R20 R141 Resistor 47kQ ELR20
R63 Resistor 1.2k} ELR20 R142 Resistor 220kQ ELR20
R64 Resistor 47kQ R20
R65 Resistor 68kQ ELR20
R66 Resistor 2.2kQ ELR20 C1 Ceramic 0.0047uF 50V
R67 Resistor 47kQ ELR20 C5 Ceramic 0.0047uF 50V
R68 Resistor 47kQ ELR20 C6 Ceramic 0.0047uF 50V
R69 Resistor 47Q ELR20 c7 Ceramic 0.0047uF 50V
R70 Resistor 47Q ELR20 c8 Ceramic 0.0047uF 50V
R71 Resistor 220Q ELR20 c9 Ceramic 0.0047uF 50V
R72 Resistor 100Q ELR20 Cc10 Ceramic 0.0047uF 50V
R73 Resistor 4.7kQ ELR20 Cc11 Tantalum 0.1uF 35V DN
R74 Resistor 680Q ELR20 C12 Barrier Layer 0.01uF 25V
R75 Resistor 47Q ELR20 C13 Ceramic 82pF 50V
R76 Resistor 100kQ R20 C14 Barrier Layer 0.1uF 16V
R77 Resistor 150kQ ELR20 C15 Ceramic 0.001pF 50V
R79 Resistor 220kQ2 ELR20 C16 Ceramic 0.001pF 50V
R80 Resistor 2.2kQ ELR20 c17 Ceramic 0.001uF 50V
R81 Resistor 270Q ELR20 Cc18 Ceramic 33pF 50V
R82 Resistor 10kQ R20 c19 Barrier Layer 0.01uF 25V
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

C20 Ceramic 0.001uF 50V C95 Ceramic 0.0047uF 50V

Cc21 Barrier Layer 0.01uF 25V C96 Electrolytic 16TWSS470

c22 Electrolytic 0.1uF 50V MS7 Cc97 Electrolytic 16TWSS470

c23 Electrolytic 4.7TuF 25V MS7 C98 Feed Through TF318-450E 102GMV 50V
C24 Tantalum 4.7uF 16V DN Cc99 Ceramic 0.0047uF 50V

C25 Ceramic 10pF 50V C100 Ceramic 0.0047uF 50V

Cc268 Ceramic 100pF 50V c101 Ceramic 0.0047uF 50V

c27 Ceramic 120pF 50V C102 Ceramic 0.0047uF 50V

Cc28 Barrier Layer 0.01pF 25V C103 Barrier Layer 0.01uF 25V

Cc29 Electrolytic 0.47uF 50V MS7 C104 Electrolytic 10pF 16V MS7
C30 Barrier Layer 0.01uF 25V C105 Ceramic 100pF 50V

Cc31 Ceramic 33pF 50V C106 Electrolytic 3.3uF 50V MS7
C32 Ceramic 100pF 50V c107 Electrolytic 3.3uF 50V  MS7
C33 Ceramic 56pF 50V c108 Electrolytic 47uF 25V MSs9
C34 Barrier Layer 0.01pF 25V C109 Barrier Layer 0.01pF 25V

C35 Ceramic 68pF 50V C110 Barrier Layer 0.01pF 25V

C36 Barrier Layer 0.01uF 25V C111 Ceramic 470pF 50V

Cc37 Barrier Layer 0.01uF 25V C112 Barrier Layer 0.01pF 25V

Cc38 Barrier Layer 0.1uF 16V C113 Barrier Layer 0.01uF 25V

Cc39 Electrolytic 1uF 50V MS7 C114 Tantalum 0.33uF 35V DN
C40 Barrier Layer 0.1pF 16V C115 Ceramic 470pF 50V

Cc41 Barrier Layer 0.01uF 25V C116 Ceramic 24pF 50V

C42 Electrolytic 10pF 16V MS7 c117 Ceramic 2pF 50V

C43 Barrier Layer 0.01pF 25V Cc118 Barrier Layer 0.01pF 25V

C44 Ceramic 8pF 50V Cc119 Ceramic 1.5pF 50V

C45 Ceramic 68pF 50V CH C120 Ceramic 0.001uF 50V

C46 Ceramic 220pF 50V CH c121 Barrier Layer 0.01pF 25V

C47 Ceramic 0.0047uF 50V Cc122 Electrolytic 47uF 10V MS9
Cc48 Ceramic 0.0047uF 50V c123 Ceramic 0.001uF 50V

C49 Barrier Layer 0.01pF 25V C124 Ceramic 1pF 50V

C50 Barrier Layer 0.01pF 25V C125 Barrier Layer 0.01yF 25V

C51 Ceramic 10pF 50V C126 Ceramic 100pF 50V

C52 Ceramic 3pF 50V c127 Tantalum 0.1uF 35V DN
C53 Ceramic 24pF 50V Cc128 Tantalum 10uF 35V DN
Cb54 Ceramic 120pF 50V c129 Tantalum 10uF 35V DN
C55 Ceramic 7pF 50V C130 Tantalum 2.2yF 35V DN
C56 Ceramic 33pF 50V C131 Barrier Layer 0.01uF 25V

Cc57 Ceramic 10pF 50V C132 Ceramic 22pF 50V

C58 Ceramic 120pF 50V C133 Barrier Layer 0.01pF 25V

Cc59 Ceramic 0.5pF 50V C134 Electrolytic 4.7uF 25V MS7
C60 Ceramic 12pF 50V C135 Electrolytic 100uF 10V MS7
C61 Ceramic 120pF 50V C136 Barrier Layer 0.01pF 25V

Cc62 Ceramic 10pF 50V C137 Ceramic 0.001uF 50V

C63 Barrier Layer 0.01uF 25V C138 Ceramic 39pF 50V

c64 Barrier Layer 0.01pF 25V C139 Ceramic 56pF 50V

C65 Barrier Layer 0.01yF 25V C140 Ceramic 56pF 50V

C66 Barrier Layer 0.01pF 25V C141 Electrolytic 4.7uF 25V MS7
Cc67 Barrier Layer 0.01uF 25V C142 Ceramic 0.0047uF 50V

ces8 Ceramic 0.001pF 50V C143 Ceramic 0.0047uF 50V

C69 Ceramic 47pF 50V C144 Barrier Layer 0.01pF 25V

C70 Ceramic 47pF 50V C145 Ceramic 0.0047uF 50V

C71 Ceramic 47pF 50V C146 Ceramic 0.001uF 50V

C72 Barrier Layer 0.01pF 25V C147 Barrier Layer 0.01yF 25V

C73 Barrier Layer 0.01pF 25V C148 Barrier Layer 0.1uF 16V

C74 Ceramic 0.001pF 50V C149 Ceramic 18pF 50V

C75 Ceramic 56pF 50V C150 Trimmer 20pF CV05D2001
C76 Ceramic 56pF 50V C151 Ceramic 27pF 50V

C77 Ceramic 0.0047uF 50V C152 Ceramic 47pF 50V

C78 Ceramic 33pF 50V C153 Barrier Layer 0.01uF 25V

C79 Ceramic 47pF 50V C154 Barrier Layer 0.01yF 25V

C80 Ceramic 47pF 50V C155 Ceramic 0.0047uF 50V

c81 Barrier Layer 0.01pF 25V C156 Barrier Layer 0.01pF 25V

c82 Ceramic 0.001pF 50V C157 Ceramic 0.0047uF 50V

Cc83 Barrier Layer 0.1pF 16V C158 Barrier Layer 0.01pF 25V

Cc84 Electrolytic 10uF 16V MS7 C159 Ceramic 0.0047uF 50V

Cc85 Electrolytic 4.7uF 25V MSs7 C160 Ceramic 120pF 50V

C86 Barrier Layer 0.1pF 16V C161 Ceramic 120pF 50V

ca7 Barrier Layer 0.1pF 16V C162 Ceramic 120pF 50V

c8s Barrier Layer 0.1pF 16V C163 Barrier Layer 0.01yF 25V

c89 ‘Barrier Layer 0.01pF 25V C164 Ceramic 0.0047uF 50V

C90 Barrier Layer 0.1pF 16V C165 Barrier Layer 0.01yF 25V

Ca1 Electrolytic 10pF 16V MS7 C166 Tantalum 10uF 35V DN
C92 Barrier Layer 0.01pF 25V C167 Barrier Layer 0.01yF 25V

C93 Barrier Layer 0.1pF 16V c168 Barrier Layer 0.01pF 25V

C94 Electrolytic 22uF 6.3V MS7 C169 Tantalum 10uF 35V DN
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[MAIN UNIT]

REF. NO. DESCRIPTION PART NO.
C170 Ceramic 0.0047uF 50V
Ci71 Ceramic 0.0047uF 50V
C172 Electrolytic 47uF 25V MS9
C173 Barrier Layer 0.01uF 25V
C174 Ceramic 0.0047uF 50V
C175 Ceramic 82pF 500V
C176 Ceramic 1pF 50V
c177 Barrier Layer 0.01uF 25V
C178 Ceramic 18pF 50V
C179 Ceramic 18pF 50V
C180 Ceramic 1pF 50V
C181 Ceramic 56pF 500V
Cc182 Ceramic 0.0047uF 50V
c183 Ceramic 38pF 500V
C184 Ceramic 20pF 500V
C185 Ceramic 82pF 500V
C186 Ceramic 10pF 500V
c187 Ceramic 82pF 500V
C188 Ceramic 3pF 500V
c189 Ceramic 47pF 500V
C190 Ceramic 0.0022uF 500V
C191 Ceramic 47pF 500V
C192 Ceramic 47pF 500V
C193 Barrier Layer 0.01uF 25V
C194 Barrier Layer 0.01uF 25V
C195 Tantalum 10uF 16V DN
C196 Barrier Layer 0.01uF 25V
c197 Ceramic 0.0047uF 50V
Cc198 Barrier Layer 0.01pF 25V
Cc199 Barrier Layer 0.01uF 25V
C200 Barrier Layer 0.01uF 25V
C201 Barrier Layer 0.01uF 25V
C202 Ceramic 68pF 50V
C203 Ceramic 82pF 50V
C204 Ceramic 82pF 50V
J1 Connector 3024-15AH

J2 Connector IMSA-9201B-1-02-T
EP3 P.C. Board B-1392C

EP4 P.C. Board B-1348A

EP5 Ferrite Bead DL2-OP2.6-3-1.2H
EPS Ferrite Bead DL2-OP2.6-3-1.2H
EP7 Ferrite Bead DL2-OP2.6-3-1.2H
w1 Jumper JPW-02A

w2 Jumper JPW-02A

w3 Jumper JPW-02A

w4 Jumper JPW-02A

W5 Jumper JPW-02A
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I GENERAL
* Frequency coverage VERsioN | GUARANTEED OPERATIONAL RANGE
RANGE RECEIVER TRANSMITTER
UX-29A
VSR 144.00~148.00 | 138.00~174.00 | 140.10~150.00
UX-29A 144.00~148.00 | 144.00~14800 | 144.00~148.00
(Australia)
UX-29A 144.00~148.00 | 138.00~174.00 | 140.10~150.00
(Asia)
UX-29E
(Evrope) 144.00~146.00 | 144.00~14600 | 144.00~146.00
UX-29€ 144.00~148.00 | 140.00~150.00 | 140.00~150.00
(italy) ~
Unit: MHz

e Antenna impedance
* Frequency stability
e Power supply requirement

e Current drain (at 13.8V DC) TRANSMIT
MODEL RECEIVE
HIGH LOW
UX-29A/E 6.0A (25W) 3.0A (5W)
250mA
UX-29H 9.5A (45W) 3.5A (5W)

¢ Dimensions

* Weight
* Usable temperature range

50Q unbalanced
+10ppm (—10°C ~ +60°C) (+14°F ~ +140°F)
13.8V DC+15% (Negative ground)

177 (W) x 25(H) x 191 (D) mm
(Projections not inciuded)
1.1kg (2.4 Ibs.)

~10°C~ +60°C (+14°F ~ +140°F)

7.0(W) x 1.0(H) x 7.5(D) inches

I TRANSMITTER
* RF output power MODEL HIGH LOW
UX-29A/E 26W 5W
UX-20H 45W 5W
e Emission mode F3

* Modulation system
* Max. frequency deviation
* Spurious emission

I RECEIVER

* Receiver system

F2 (During “digital code squelch” operation with UT-28)
Variable reactance frequency modulation

+5.0kHz

More than 60dB below carrier output power

Double-conversion superheterodyne

* Modulation acceptance F3

* [ntermediate frequencies 1st 17.2MHz 2nd 455kHz

¢ Sensitivity Less than 0.18uV for 12dB SINAD
e Squelch sensitivity Less than 0.11uV

¢ Selectivity 12.5kHz/—-6dB 25.0kHz/—-60dB

e Spurious and image rejection :

More than 60dB

3 All stated specifications are subject to change without notice or obligation.
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

UX-29A/E/H consists of the MAIN UNIT and the FRONT
UNIT.

UX-29A/E/H 144MHz BAND UNIT

—- - - - - —l
1
{ ANT
I FRONT MAIN
] UNIT UNIT
]
to INTERFACE I ]
UNIT-B
and other i l
BAND UNITS '
' '
Fig. 1

4-2 FRONT UNIT

4-2-1 SIGNAL SWITCHING CIRCUIT

The serial data signals from INTERFACE UNIT-B are
fed to IC3. UX-29A/E/H operation as a main band
transceiver or a sub band receiver is determined by
the commands of the serial data signals.

When pin 12 of IC3 outputs “HIGH,” the analog
switches (IC1, IC2) are controlled so that UX-29A/E/H
operates as a main band transceiver.

When pin 13 of IC3 outputs “HIGH,” the analog swit-
ches are controlled so that UX-29A/E/H operates as
a sub band receiver.

4-2-2 DATA CONTROL CIRCUIT

To get the address control bits from the serial data
signals, 1C6 and IC7 create CK and STB signals. 1C4
applies the band selection data to IC5. Then pin 15
of IC5 outputs data for 144 MHz band selection.

For error-free operation, Q8 and Q9 operate as fol-
lows. When the power switch is turned ON, Q8 and
Q9 keep the output impedance of IC3 pin 15 high
until the FRONT UNIT receives the first STB signal.

4-2-3 MIC MUTE CIRCUIT

While receiving, Q1 and Q2 mute the microphone
signals (MOD signal).

IC1 13—

— 2
5QsA ; _— saLs
— 3
sass 4 3 +
1 —=
Q24 o+—{ 2 saLz
to
saz8 < E oy TR 1 MAIN
o UNIT
from DETA " l_!_,—' } DET
INTERFACE . ;2
UNIT-B DETB ] 1
. -
1 — 2
SRFA SRF
b 13
SRFB ' 3
Ic2 s
ruu 12
2 to Data Control
DATA 1e3 Circuit
Fig. 2

4-3 POWER SUPPLY CIRCUIT
(MAIN UNIT)

The power supply circuit consists of Q9, Q10, IC2 and
IC3. When UX-29A/E/H is selected with the REMOTE
CONTROLLER, the power switch signal (POSW
signal) is applied from the FRONT UNIT and 13.8V is
applied to IC2 and IC3 via Q9.

IC2 is an 8V voltage regulator which outputs +8V and
either R8V or T8V. IC2 is controlled by the PTT3
line input. 1C3 outputs +5V to the PLL circuits.

POWER SUPPLY CIRCUIT

IC2

8V

+
+8V +—¢

C88 'I' fI 'I ; C93

PTT3

L 4 Ic3 +5V
l + +

098; ce9 TL C101 ;CWO

IC4
HV  PA

+138V

+
+C105

POSW C103 C104
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4-4 RECEIVER CIRCUITS

4-4-1 RF CIRCUIT (MAIN UNIT)

Receive signals enter the MAIN UNIT from the
ANTENNA CONNECTOR and pass through a low-
pass filter consisting of L29~L33 and other parts,
the antenna switching circuit consisting of D29 and
D30, and a bandpass filter (Fig. 4). The signals are
amplified at RF amplifier Q4 and are fed to the band-
pass filter. This bandpass filter employs a 3-stage
variable resonator circuit consisting of L6~L8, D8
~D10 and C56~C63 and suppresses out-of-band
signals. Diodes D8~D10 are varactor diodes. A
voltage from the charge pump passes through the DC
amplifier (Q18, Q19), and is applied to varactor diodes
{D8~D10) in the bandpass filter. The voltage varies
the capacitance of the diodes, thus varying the
center frequency of the bandpass filter.

Bandpass filter for the 2m ham band

This bandpass filter is only used for the
2m ham band and suppresses RF out-
of-band signals.
Pass-band width: 144~148MHz
(UX-29E/H Eur 144~146 MHz2)

-
-
w

L14

-

w

3
-

1
: D14 L15

L10

,_
1
1
1
33—

c71 R44 R46 C82  from
to Q4 ¢ C72 078,'_""_'___ STy p— Wr ce1 = Low-pass
’-K’ Ly} } 4 Filter
SR B S D15
L11! Ii, R45
I

C74 %

|
% i
q T L12 1
(! c83
p i
e | N 3
7 il 7
R43C75  C77 Qs ; C84 R47
c76
c8s
-—
BAND ay

Bandpass filter for wide band

During wide band receiving, the BAND
signal is applied to Q5 from the FRONT
UNIT and D12 and D15 are turned ON.

Fig. 4

4-4-2 IF CIRCUIT (MAIN UNIT)

After passing through the bandpass filter, signals are
fed to the mixer circuit Q3, and are mixed with 1st LO
signals from the PLL circuit to produce the 17.2MHz
1st IF signals. 1st IF signals from Q3 pass through
the matching coil L3 and a pair of crystal filters (FI2)
to suppress out-of-band signals. Then the 1st IF
signals pass through the matching coil L2 and are
amplified at IF amplifier Q2.

1st IF signals from Q2 are fed to the 2nd mixer circuit,
Q1, and are mixed with 2nd LO signals for converting
the 1st IF signals to 455kHz 2nd IF signals. IC1
contains the local oscillator, limiter amplifier, and
active filter circuits. The 2nd LO circuit and X2
generate 16.745MHz 2nd LO signals.

The 2nd IF signals from Q1 pass through the ceramic
filter, FI1, to suppress unwanted signals. They are
then amplified at the limiter amplifier section (pin §
of IC1) and applied to the quadrature detector sec-
tion (pin 8 of I1C1 and ceramic discriminator X1) to
demodulate 2nd IF signals to AF signals.

AF signals output from pin 9 on IC1 are applied to
the FRONT UNIT as the DET signal.

Signals output from pin 11 on IC1 are rectified by
D2 and D3 for conversion to DC voltage and then
applied to the FRONT UNIT as the SQLS signal via
the squelch control circuit Q6.

A portion of the signals from FI1 is amplified at
S-meter amplifier Q7 and Q8, and is detected at the
rectifiers D6 and D7. These signals are then applied
to the FRONT UNIT as the SRF signal. R23 adjusts
the SRF signal level.

2ND IF CIRCUIT

Rev RBV

to S-meter Amp

2nd IF Signals L C22
-——

from Q2
1stIF
17.2MHz

R8V

DET D3

Fig. 5
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4-5 PLL CIRCUITS

4-5-1 GENERAL

The PLL circuit, adopting a dual modulus prescaler
system, allows the desired frequency to be generated
directly from the VCO circuit. The PLL consists of
a prescaler (IC6) and PLL IC (IC5). These circuits
receive N-data from the CPU (REMOTE CONTROLLER)
in order to determine the operating frequency.

N-data is determined by dividing the desired frequency
by the reference frequency. The desired frequency
is the transmit frequency in transmit mode and the
1st LO frequency in receive mode.

Desired frequency

N-data =g ference frequency

A reference frequency* is produced by X3, IC5 and
the divider inside 1C5. A signal from the VCO circuit
is fed into IC6, and divided N times at IC5 and IC6.

* Reference frequency

The divided signal is applied to the phase detector in
IC5. Phase detection results in lock voltages being
output from pin 9.

Output from pin 9 is fed into a charge pump circuit
consisting of Q23 and Q24 and is then applied to
the loop filter consisting of Q20 and Q21. The signal
passing through the loop filter is fed to varactor
diodes D18 and D19 to control the VCO output
frequency.

The DC-DC converter consisting of Q16 and Q17
creates approximately 30V DC from 8V DC to obtain
wide range lock voitages for the PLL circuit and a
power source for the DC amplifier consisting of Q18
and Q19. This DC amplifier amplifies the control
voltage for the varactor diodes D8~D10 of the
bandpass filter located in the RF circuit.

When the PLL circuit is unlocked, IC5 pin 7 is “LOW.”
Q25 is turned OFF, and Q14 is turned ON. The bias
voltage to Q15, the driver, is cut off, deactivating
it—thus preventing the transmission of unwanted
signals.

VERSION FREQUENCY
UX-29E/H 6.25kHz
UX-29A/H 5.0kHz
PLL CIRCUIT
to RX BPF
D8~D10
BC-DC OC AMP UNLOCK o[ TX
CONVERTER|—e—={ %5 01 CONTROL CONTROL
Q16, Q17 , Q25 - Q14
)
)l(i”:”iiZMHZ - to Driver Q15
r
LooP CHARGE PLL
FILTER PUMP CONTROL JPRESCALER
Q20, Q21 Q23, Q24 IC5 Ic6
CKD ]
PSTB CKD DATA
DATA —
PSTB
VGO BUFFER
Qi1, Q12, ISOLATOR _ AMP | —= to Diode Switching
MOD —»— = D18, D19 Q13 Cricuit D23, D24
R83
Fig. 6
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4-5-2 VCO CIRCUIT (MAIN UNIT)

The VCO, Q11, employs a Hartley oscillator circuit.
VCO oscillating signals are controlled by varactor
diodes (D18, D19) with PLL lock voltage from the loop
filter (Q20, Q21).

Modulation signals then change the capacitance of
D19 to produce FM modulation.

The output from the VCO circuit is buffer amplified

at Q13, and passes through the low-pass filter
consisting of C121, C124, C125, L23 and L24.

VCO CIRCUIT

c107

Isolator L21

R50

from MOD
Loop Filter

Q20, Q21 Fig. 7

Driver Low-pass Filter
r——=-—1
L26 b= o= 1

- —————

| G132

<
[32]

|

\F
from Diode
Switching LC133

Circuit

-

4-5-3 DIODE SWITCHING CIRCUIT
(MAIN UNIT)

The diode switching circuit consists of D23 and D24.
While receiving, D23 is turned ON and VCO signals
are applied to the 1st mixer circuit Q3. While trans-
mitting, D24 is turned ON and VCO signals are
applied to the driver Q15.

4-6 TRANSMITTER CIRCUITS

4-6-1 DRIVER CIRCUIT (MAIN UNIT)

The VCO output is amplified at Q15 and obtains the
driver output as shown below. After passing through
the low-pass filter consisting of C133, C134 (UX-29A/E
only), C135 and L26, the amplified signals
are applied to the PA circuit (IC4).

DRIVER OUTPUT

UX-29A/E
UX-29H

23dBm, 200mW
26dBm, 400 mwW

4-6-2 PA CIRCUIT (MAIN UNIT)

RF signals from Q15 pass through the low-pass filter
and then are applied to pin 1 of IC4. The PA circuit
IC4 is a power amplifier which provides RF power
output as shown below. Amplified signals at IC4
are applied to the APC detector circuit.

PA CIRCUIT OUTPUT

UX-29A/E 25W
UX-29H 45W

IC4 =—PA Circuit
1 2 3 4

o to APC
Detector
Circuit

8 :
o
o

|

+13.8V

APC Control Circuit

from Q28
This diagram shows the UX-29A/E model.
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4-6-3 APC DETECTOR CIRCUIT (MAIN UNIT)

The APC detector circuit consists of C146~C152,
R79~R81, D26, D27 and L27.

When antenna impedance is matched at 50Q), voltage
detected at D26 and D27 is at a minimum. When
antenna impedance is mismatched, the detected
voltage is greater than when matched.

The voltage detected at D26 and D27 is fed to pin 2
of IC7TA. IC7A is a differential amplifier. The APC
reference voltage is fed to pin 3.

When the antenna impedance is mismatched, the
voltage of IC7A pin 2 is greater than the reference
voltage. The output voltage of IC7 A pin 1 decreases,
decreasing Q28 and Q26 collector current.

The change in collector current decreases the output
power of IC4 until the voltage of IC7A pin 2 equals
the voltage of pin 3. Thus, stable RF output power
is obtained.

The output power from IC4 passes through the APC
detector circuit, the antenna switching circuit (D28),
the low-pass filter (C161~C164, C199, L31~L33), and
is then applied to the antenna connector.

T8V

L28

L27

to Antenna
Switching

from PA Circuit D28
Circuit ~* *

to APC Amp IC7A
RF Meter Amp IC7B

4-6-4 OUTPUT POWER SELECTION CIRCUIT
(MAIN UNIT)

The output power selection circuit consists of R121,
R126~R129, and Q29. This circuit shifts the RF out-
put power by shifting the APC reference voltage.

When HIGH output power is selected, Q29 is turned
OFF. RF output power is adjusted with R126.

When LOW output power is selected, Q29 is turned
ON. Series resistors R128 and R129 are connected
in parallel with series resistors R126 and R127. RF
output power is adjusted with R128.

T8V
Output Power Selection Circuit

R121
Q29
R128 ooog

HI LO
(from FRONT UNIT)

from APC Detector
R124 R122 Circuit D26, D27

Fig. 10

4-6-5 RF METER AMP (MAIN UNIT)

The voltage detected at D26 and D27 is amplified at
IC7B and then applied to the FRONT UNIT as the

SRF signal.
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5-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

¢ Output voltage : 13.8v DC
e Current capacity : 20A or more
AC POWER OUT | SWEEP
(2) STANDARD SIGNAL GENERATOR (SSG) SUPPLY GENERATOR
e Frequency range  : 0.1~180MHz ‘ 03C|F|;I|E-°'
e Qutput level : —127~-17dBm to POWER GABLE o ANTENNA HOR. | SCO
(o] (o]
(0.1uV~32mV) CONNECTOR x4 by
(3) DC VOLTMETER INPUT OUTPUT
¢ Input impedance : 50kQ/DC or better
DETECTOR
(4) OSCILLOSCOPE
e Frequency range  : DC~20MHz from J2
e Measuring range : 0.01~10V
(5) SWEEP GENERATOR 'sgggoE‘;/’lE UX-29A/E/H
* Frequency range : 0.1~180MHz
e Sweep bandwidth : At least 30MHz
e Qutput impedance : 50Q
to ANTENNA CONNECTOR to D5
(6) DETECTOR  0.001uF 1K60 STANDARD 1
o—i SIGNAL DC ER __]
INPUT OUTPUT GENERATOR VOLTMET
1K60
0.001puF
MEASUREMENT ADJUS TMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
BANDPASS | 1 | ¢ Frequency display: 146.000MHz MAIN | Connect the Adjust as follows: BPF L14
FILTER (UX-29E/H Eur: 145.000 MH2) oscilloscope to J2 L13
¢ Apply an RF sweep signal to the pin 1 via the
ANTENNA CONNECTOR. detector. MAIN L8
Sweep level: —20dBm (22mV) L7
Center frequency: L6
Same as the frequency
dispiay.
Sweep band width:
10MHz or 20MHz
S trical
* Ground C48 with the jumper ymmetrical waves
wire.
NOTE: Remove the jumper wire from C48 after adjustment.
SENSI- 1 |  Frequency display: 145.000MHz MAIN | Connect the DC Maximum MAIN L5, L3
TIVITY * Receiving voltmeter to D5 L2, L1
* Apply an RF signal to the cathode.
ANTENNA CONNECTOR.
Level: —107dBm (1uV)
(Approx.)
Dev. : +3.5kHz
Mod. : 1kHz
* R23: Max. CCW.*
NOTE: Adjust the signal generator output level for each time shdwing the DC voltmeter
at 30% of the lowest range full scale.

* CCW: Counterclockwise
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5-3 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
¢ Output voltage : 13.8vVDC M
¢ Current capacity : 20 A or more DEVIATION
C POWER METER
(2) RF POWER METER (TERMINATED TYPE) Ay
e Measuring range : 1~100W ATTENUATOR:
* Frequency range : 120~180MHz more than 40dB
* Impedance : 50Q
* SWR : Less than 1.2: 1 to POWER CABLE RF POWER
I METER
(3) AF GENERATOR (AG)
* Frequency range : 200~2000 Hz to ANTENNA CONNECTOR
e Output level : 0~100mV
1C-900
(4) AC MILLI-VOLTMETER SYSTEM UX-29A/E/H
* Measuring range 1 2~100mV ]
(5) FM DEVIATION METER MIC
¢ Frequency minimum : 180MHz

¢ Measuring range : 0~x5kHz MIC GND
AF ]
GENERATOR to MIC CONNECTOR
PIN 1 (MIC)
AC MILLI- PIN 7 (MIC GND)
VOLTMETER
MIC CONNECTOR
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 |  Frequency display: 146.000MHz Rear | Connect the RF 25W (UX-29A/E) MAIN R126
POWER (UX-29E/H Eur: 145.000MH2) panel | power meter to the | 45W (UX-29H)
e Transmitting ANTENNA
* HIGH/LOW POWER SWITCH: CONNECTOR.
HIGH
2 | « HIGH/LOW POWER SWITCH: 5W (Any model) R128
LOW
DEVIATION | 1 | e Frequency display: 146.000MHz Rear | Connect the FM +4.8kHz MAIN R83
(UX-29E/H Eur: 145.000MH2) panel | deviation meter to
e Transmitting the ANTENNA
* Apply an AF signal to the MIC CONNECTOR via
CONNECTOR pin 1 (pin 7 is the attenuator.
ground).
Level: 20mV/1kHz
(UX-29A/H U.S.A. 65mV/1kH2)
* Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
* TONE SWITCH: OFF

5—5—4






SECTION 6

BOARD LAYOUTS

MC3357P IC1
(LOW POWER FM IF)

RF
INPUT  GND

[re] [r=]

SQUELCH
INPUT

FILTER
INPUT

AUDIO  SCAN ]

MUTE  CONTROL

[o] T2l [l

FILTER )
OUTPUT

[ el

DEMODULATOR

OUTPUT

[s]

BN EEURORONG

o]

MB3756 IC2
(VOLTAGE REGULATOR)

®]

DTl [ L] Tel 1] 1eJ

MIXER  Vee LIMITER LIMITER QUAD Vour Vi  Vae  GND COWTROL Your  NC vour
CRYSTAL QUTPUT INPUT i QUTPUT INPUT ° * z
QSCILLATOR DECOUPUING
HA78LOSAWC IC3 SC-1019 1C4 (UX-29A/E only)
(3-TERMINAL 5V REGULATOR) S$C-1022 IC4 (UX-29H only)
(POWER AMPLIFIER)
INPUT ‘
outpyt BND GND U U U U
INPUT  ¥eo ¥eo OUTPUT
FIRST FINAL
STAGE STAGE
MB87001P-G IC5 MB504P-G IC6
(PLL FREQUENCY SYNTHESIZER) (PRESCALER)
VvSS X X2 $3 sz St oP OR MC GND

Ll B L] BT L 1

vDD CK Si STB FiN L Lo

Le]

Do

Ll Lad

N vee

2]

SwW

ouT

uPC358C IC7
(DUAL DRIVER)

INPUT2 INPUT2
Vec OUTPUT2 (-) (+)

[l ] [e] [5

O
EE R EY N ET IR Y

OUTPUT! INPUT1 INPUT] VEE
=} i+)
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SECTION 7 VOLTAGE DIAGRAM
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SECTION 8

[MAIN UNIT]

PARTS LIST

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTICN PART NO.
IC1 IC MC3357P D17 Zener RD15E B2
IC2 IC MB3756 D18 Varicap 1SV50E
1C3 IC HA78LOSAWC D19 Varicap 1SV50E
1C4 o] SC-1019 D20 Diode 1SS53
(UX-29A/E only} D21 Dicde 1SS53
1C4 iC SC-1022 D22 Diode 185133
(UX-29H only) D23 Diode 155216
IC5 IC MB87001P-G D24 Diode 155216
1C6 IC MB504P-G D25 Diode 18553
ic7 IC uPC358C D26 Diode 18897
D27 Diode 18897
D28 Diode Mi407
D2g Diode Mi308
(0] Transistor 25C2668 O D30 Diode Mi308
Q2 FET 2SK241 Y D31 Diode 155133
Q3 FET 2SK125 D32 Diode 15953
Q4 Transistor 25C3355 D33 Zener RD30E B2
Q5 Transistor 2SA1048 GR D34 Zener RD20E B2
Qs Transistor 25C2458 GR D35 Diode 18853
Q7 Transistor 25C2458 GR D36 Diode 15853
Q8 Transistor 25C2458 GR
Qg Transistor 2SB909M R
Q10 Transistor 25C2458 GR
Qtt FET 25K125 Fi Ceramic CFV455E10
Q12 Transistor 25C2026 Fl2 Crystal 17M158B
Q13 Transistor 25C2026
Q14 Transistor 25C2458 GR
Q15 Transistor 25C2407
(UX-29A/E only) X1 Discriminator CDB455C7A
Q15 Transistor TRF559 X2 Crystal CR166
(UX-29H only} X3 Crystal CR106
Q16 Transistor 2SA1048 GR (#05, $#07, $#08)
Q17 Transistor 25C2458 GR X3 Crystal CR107
Q18 FET 2SK184 Y (#02, #03)
Q19 Transistor 25A1048 GR
Q20 FET 2SK184 Y
Q21 FET 25K184 Y L1 Coil LS-66
Q22 Transistor 25C2458 GR L2 Coit LS-66
Q23 Transistor 2SA1048 GR L3 Coil LS-171
Q24 Transistor 25C2458 GR L4 Coil $4 101K
Q25 Transistor 25C2458 GR L5 Coil LS-209
Q26 Transistor 2SA1359 Y L6 Coit LS-291
(UX-28A/E only) L7 Coit LS-291
Q26 Transistor 2581019 OFY L8 Coil LS-291
(UX-29H only) L9 Coit LA-245
Q27 Transistor RN1204 L10 Coil LA-235
Q28 Transistor 25C2458 GR L11 Coil LALO3NA 3R3K
(UX-29AJE only) L12 Coil LALO3NA 3R3K
Q28 Transistor 25C16458 L13 Coil LB-50A
{UX-29H only} L14 Coil LB-50A
Q29 Transistor RN1204 L15 Coil LA-235
L16 Coil LA-244
L17 Coil LALO2KR 3R3K
L18 Coil LALO2KR 3R3K
D1 Zener RD6.2E B2 L19 Coil LB-167
D2 Diode 15953 L20 Coil LALO2KR 3R3K
D3 Diode 15953 L21 Coil LR-116
D4 Diode 15953 L22 Coil LALOSNA 3R3K
D5 Diode 15853 123 Coil LA-244
D6 Diode 15953 L24 Coil LA-244
D7 Diode 15953 L25 Coit LA-244
D8 Varicap 1SV50E 126 Coil LA-234
D9 Varicap 1SV50E L27 Coil LA-234
D10 Varicap 1SV50E L28 Coil LW-19
D11 Diode 15953 L29 Coil LA-253
D12 Diode 1558216 L30 Coil LA-235
D13 Diode 1858216 L31 Coil LA-253
D14 Diode 185216 L32 Coil LA-263
D15 Diode 155216 L33 Coil LA-253
D16 Diode 15CD11 L34 Coill LW-19
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
L35 Coil LALOSNA 102K R72 Resistor 2.2kQ ELR20
L36 Coil LW-30 R73 Resistor 2.2kQ2 R20
R74 Resistor 4702 ELR20
R75 Resistor 10Q ELR20
R1 Resistor 1.5kQ2 ELR20 (UX-29A/E only)
R2 Resistor 1.5kQ R20 R76 Resistor 39002 R25
R3 Resistor 47kQ R20 R77 Resistor 33002 R20
R4 Resistor 470Q R25 (UX-29A/E only)
R5 Resistor 330kQ ELR20 R78 Resistor 100 R25
R6 Resistor 5.6kQ R20 R78 Resistor 10Q R50X
R7 Resistor 100kQ) ELR20 (UX-29H only)
R8 Resistor 100kQ2 ELR20 R79 Resistor 4.7kQ2 R20
R9 Resistor 100Q2 ELR20 R80 Resistor 4.7kQ2 ELR20
R10 Resistor 1.5kQ R20 R81 Resistor 4.7kQ2 R20
R11 Resistor 1kQ ELR20 R82 Resistor 10002 R50X
R12 Resistor 56kQ2 ELR20 (UX-29A/E only)
R13 Resistor 18kQ2 ELR20 R82 Resistor 6802 R50X
R14 Resistor 22kQ2 R20 (UX-29H only)
R15 Resistor 100Q R25 R83 Trimmer 10kQ2 RH0521C14J08A
R16 Resistor 10002 R20 R84 Resistor 15kQ2 R25
R17 Resistor 10kQ R20 R85 Resistor 15kQ2 R20
R18 Resistor 2.2kQ R20 R86 Resistor 2.2kQ R20
R19 Resistor 27kQ2 R20 R87 Resistor 68kQ2 R20
R20 Resistor 47kQ ELR20 R88 Resistor 10kQ ELR20
R21 Resistor 10002 R20 R89 Resistor 470Q ELR20
R22 Resistor 180kQ2 R20 RSO Resistor 470Q ELR20
R23 Trimmer 4.7kQ RH0521CS3J04A R91 Resistor 100kQ2 R20
R24 Resistor 2.7kQ ELR20 R92 Resistor 1.2MQ ELR20
R25 Resistor 47kQ ELR20 R93 Resistor 150kQ2 ELR20
R26 Resistor 100kQ ELR20 R94 Resistor 220kQ R20
R27 Resistor 2.7kQ ELR20 R95 Resistor 2.2kQ2 R20
R28 Resistor 1kQ R20 R96 Resistor 27002 R20
R29 Resistor 1kQ R20 R97 Resistor 470Q R20
R30 Resistor 470Q R20 R98 Resistor 10kQ2 ELR20
R31 Resistor 100Q R20 R99 Resistor 2.2MQ R20
R32 Resistor 1.5kQ2 R20 R100 Resistor 270kQ) R25
R33 Resistor 1.5kQ2 ELR20 R101 Resistor 100kQ ELR20
R34 Resistor 33002 R20 R102 Resistor 220kQ2 R20
R35 Resistor 100kQ2 R20 R103 Resistor 4.7kQ2 ELR20
R36 Resistor 100kQ2 R20 R104 Resistor 56kQ ELR20
R37 Resistor 100kQ R25 R105 Resistor 560kQ2 R20
R38 Resistor 6802 R25 R106 Resistor 150kQ2 R20
R39 Resistor 470Q ELR20 R107 Resistor 10kQ2 R20
R40 Resistor 47Q R20 R108 Resistor 10kQ R20
R41 Resistor 120Q ELR20 R109 Resistor 6.8kQ2 R20
R42 Resistor 8200 R25 R110 Resistor 330kQ2 ELR20
R43 Resistor 3.9kQ ELR20 R111 Resistor 27kQ ELR20
R44 Resistor 12kQ2 R25 R112 Resistor 100kQ ELR20
R45 Resistor 3.3kQ R25 R113 Resistor 47kQ R25
R46 Resistor 12kQ R25 R114 Resistor 4.7kQ R20
R47 Resistor 3.9kQ ELR20 R115 Resistor 5600 R20
R48 Resistor 220Q R20 (UX-29A/E only)
R49 Resistor 10kQ R20 R115 Resistor 390Q R25
R50 Resistor 4700 ELR20 (UX-29H only)
R51 Resistor 2.7kQ2 ELR20 R116 Resistor 560Q R20
R52 Resistor 4700 ELR20 (UX-29A/E only)
R53 Resistor 47Q ELR20 R116 Resistor 390Q R25
R54 Resistor 47Q ELR20 (UX-28H only)
R55 Resistor 10002 ELR20 R117 Resistor 10kQ ELR20
R56 Resistor 47Q ELR20 (UX-29A/E only)
R57 Resistor 4.7kQ ELR20 R117 Resistor 33kQ2 ELR20
R58 Resistor 2200 ELR20 (UX-29H only)
R59 Resistor 68002 ELR20 R118 Resistor 47kQ R20
R60 Resistor 270Q ELR20 R119 Resistor 10kQ2 R25
R61 Resistor 18Q R20 R120 Resistor 100Q2 R20
R62 Resistor 270Q ELR20 R121 Resistor 15kQ ELR20
R63 Resistor 47Q R20 R122 Resistor 56kQ2 R25
R64 Resistor 10002 R20 R123 Resistor 10kQ2 R25
R65 Resistor 4.7kQ2 ELR20 R124 Resistor 22MQ ELR20
R66 Resistor 680Q R20 R125 Resistor 680Q ELR20
R67 Resistor 47Q ELR20 R126 Trimmer 3.3kQ RH0521CN3J04A
R68 Resistor 1kQ R20 R127 Resistor 1.8kQ R20
R69 Resistor 10kQ R20 (UX-29A/E only)
R70 Resistor 10kQ ELR20 R127 Resistor 2.7kQ2 R20
R71 Resistor 4.7kQ ELR20 (UX-29H only)
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R128 Trimmer 2.2kQ RH0521CJ3J05A C67 Ceramic 470pF 50V
R129 Resistor 1kQ R25 c68 Barrier Layer 0.01uF 25V
(UX-29AJE only) C69 Ceramic 0.001pF 50V
R129 Resistor 470 R25 C70 Ceramic 470pF 50V
(UX-29H only) (74 Ceramic 0.001uF 50V
R130 Resistor 180kQ ELR20 C72 Ceramic 22pF 50V
R131 Resistor 39%kQ R25 C73 Ceramic 0.001uF 50V
R132 Resistor 12kQ ELR20 C74 Ceramic 22pF 50V
R133 Resistor 150Q ELR20 C75 Ceramic 470pF 50V
Cc76 Ceramic 470pF 50V
C77 Ceramic 0.001uF 50V
C78 Ceramic 10pF 50V
Cc1 Ceramic 0.001pF 50V Cc79 Ceramic 10pF 50V
Cc5 Ceramic 0.001pF 50V Cc80 Ceramic 18pF 50V
C6 Ceramic 0.001uF 50V Cc81 Ceramic 22pF 50V
c7 Ceramic 0.001pF 50V c82 Cylinder UP125 B 102K
c8 Ceramic 0.001uF 50V c83 Ceramic 22pF 50V
c9 Ceramic 0.001pF 50V Cc84 Ceramic 470pF 50V
C10 Ceramic 0.001uF 50V c85 Ceramic 0.001pF 50V
c1i Tantalum 0.1pF 35V DN C86 Ceramic 470pF 50V
Cc12 Barrier Layer 0.01pF 25V c87 Ceramic 0.001pF 50V
Cc13 Ceramic 82pF 50V Cc8s8 Barrier Layer 0.1uF 16V
Cc14 Barrier Layer 0.1uF 16V c89 Electrolytic 10uF 16V MS7
C15 Ceramic 0.001pF 50V C90 Electrolytic 4.7uF 25V MS7
C16 Ceramic 0.001uF 50V Ca1 Barrier Layer 0.1uF 16V
c17 Ceramic 0.001uF 50V C92 Barrier Layer 0.1uF 16V
c18 Ceramic 33pF 50V Cc93 Barrier Layer 0.1uF 16V
Cc19 Barrier Layer 0.01pF 25V C94 Ceramic 0.001uF 50V
Cc20 Ceramic 0.001pF 50V C95 Ceramic 470pF 50V
c21 Ceramic 0.001pF 50V C96 Ceramic 0.001pF 50V
C22 Electrolytic 0.1uF 50V MS7 co7 Ceramic 470pF 50V
c23 Electrolytic 4.7uF 25V MS7 Cc98 Ceramic 0.001uF 50V
C24 Electrolytic 4.7uF 25V MS7 Cag Electrolytic 10pF 16V MS7
C25 Ceramic 5pF 50V C100 Barrier Layer 0.1pF 16V
Cc26 Ceramic 100pF 50V G101 Electrolytic 22uF 6.3V MS7
cz27 Ceramic 39pF 50V Cc102 Ceramic 0.001uF 50V
c28 Barrier Layer 0.01uF 25V C103 Ceramic 220pF 50V
C29 Electrolytic 1uF 50V MS7 C104 Electrolytic 470puF 16V MS16
C30 Ceramic 0.001pF 50V C105 Electrolytic 470puF 16V MS16
C31 Ceramic 0.001uF 50V G106 Feed Through TF318-450E 102GMV 50V
C32 Ceramic 100pF 50V c107 Tantalum 4.7uF 16V DN
C33 Ceramic 27pF 50V c108 Ceramic 470pF 50V
C34 Barrier Layer 0.01uF 25V C109 Ceramic 470pF 50V
C35 Ceramic 39pF 50V Cc110 Ceramic 470pF 50V
C36 Ceramic 0.001uF 50V cC111 Ceramic 1pF 50V
Cc37 Ceramic 470pF 50V C112 Ceramic 0.001pF 50V
C38 Barrier Layer 0.01uF 25V Cc113 Ceramic 0.001uF 50V
Cc39 Barrier Layer 0.01uF 25v C114 Ceramic 1pF 50V
C40 Barrier Layer 0.01pF 25V C115 Ceramic 470pF 50v
C41 Electrolytic 1uF 50V MS7 C116 Ceramic 100pF 50V
C42 Barrier Layer 0.1uF 16V C117 Ceramic 22pF 50V
Cc43 Barrier Layer 0.01pF 25V C118 Ceramic 470pF 50V
C44 Electrolytic 10pF 16V MS7 G119 Ceramic 470pF 50V
C45 Ceramic 3pF 50V C120 Ceramic 10pF 50V
Cc46 Ceramic 47pF 50V CH c121 Ceramic 10pF 50V
C47 Ceramic 82pF 50v CH C122 Ceramic 470pF 50V
C48 Cylinder UP125 SL 8R2K C123 Electrolytic 4.7uF 25V MS7
C49 Ceramic 12pF 50V C124 Ceramic 22pF 50V
C50 Ceramic 56pF 50V C125 Ceramic 12pF 50V
C51 Barrier Layer 0.01pF 25V C126 Ceramic 470pF 50V
C52 Ceramic 0.001pF 50V c127 Ceramic 470pF 50V
C53 Ceramic 470pF 50V Cc128 Cylinder UP125 SL 1204
C54 Barrier Layer 0.01uF 25V (UX-29AJE only)
C55 Ceramic 0.001pF 50V G128 Cylinder UP125 SL 4704
C56 Ceramic 0.35pF 50V (UX-29H only)
Cc57 Ceramic 10pF 50V C129 Ceramic 470pF 50V
C58 Ceramic 0.35pF 50V C130 Ceramic 0.001pF 50V
C59 Ceramic 1pF 50V C131 Ceramic 470pF 50V
C60 Ceramic 10pF 50V C132 Ceramic 22pF 50V
Cc61 Ceramic 0.35pF 50V c133 Ceramic 10pF 50V
c62 Ceramic 1pF 50V C134 Ceramic 22pF 50V
c63 Ceramic 10pF 50V (UX-29AJE only)
C64 Ceramic 0.001pF 50V C135 Ceramic 22pF 50V
C65 Ceramic 0.001uF 50V C136 Ceramic 470pF 50V
C66 Ceramic 0.001uF 50V (UX-29A/E only)
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

C137 Ceramic 470pF 50V EP4 Ferrite Bead DL2-OP2.6-3-1.2H
(UX-29A/E only) EP5 P.C. Board B-1308C

C138 Ceramic 470pF 50V EP6 P.C. Board B-1348A

C139 Ceramic 470pF 50V

C140 Ceramic 0.001uF 50V

C141 Ceramic 470pF 50V

C142 Tantalum 10uF 35V DN wi Jumper JPW.-02A

C143 Ceramic 0.001pF 50V w2 Jumper JPW-02A

C144 Electrolytic 47uF 25V MS9 w3 Jumper JPW-02A

C145 Ceramic 0.001uF 50V (UX-29A/E only)

C146 Ceramic 20pF 500V w4 Jumper JPW-02A

Cc147 Ceramic 0.001pF 50V w5 Jumper JPW-02A

C148 Ceramic 1pF 50V (UX-29A/E only)

C149 Ceramic 20pF 50V wé Jumper JPW-02A

C150 Ceramic 20pF 50V (UX-29H only)

C151 Ceramic 1pF 50V w7 Jumper JPW-02A

C152 Ceramic 20pF 500V (UX-29H only)

C153 Ceramic 220pF 50V

C154 Ceramic 0.001uF 50V

C155 Ceramic 470pF 50V

C156 Ceramic 0.001uF 500V

c157 Ceramic 20pF 500V

C158 Ceramic 33pF 500V

C159 Ceramic 10pF 500V

C160 Ceramic 100pF 500V

C161 Ceramic 10pF 500V

c162 Ceramic 33pF 500V

C163 Ceramic 30pF 500V

C164 Ceramic 10pF 500V

C165 Ceramic 0.001uF 50V

C166 Ceramic 0.001pF 50V

c167 Ceramic 470pF 50V

C168 Ceramic 0.001pF 50V

C169 Electrolytic 10pF 16V MS7

Cc170 Ceramic 100pF 50V

c171 Electrolytic 3.3uF 50V MS7

C172 Electrolytic 3.3uF 50V MS7

C173 Tantalum 0.1uF 35V DN

C174 Tantalum 10uF 35V DN

C175 Tantalum 2.2uF 35V DN

C176 Tantalum 10pF 35V DN

c177 Electrolytic 4.7uF 25V Ms7

c178 Electrolytic 100uF 10V MS7

c179 Electrolytic 47uF 25V MS9

c180 Ceramic 39pF 50V

c181 Trimmer CV05D2001

c182 Ceramic 22pF 50V

C183 Ceramic 0.001uF 50V

C184 Ceramic 0.001uF 50V

C185 Ceramic 470pF 50V

Cc186 Ceramic 0.001pF 50V

c187 Ceramic 0.001uF 50V

Cc188 Ceramic 0.001pF 50V

c189 Ceramic 0.001uF 50V

C190 Tantalum 10pF 10V DN

C191 Ceramic 0.001uF 50V

C192 Ceramic 470pF 50V

C193 Ceramic 470pF 50V

C194 Ceramic 0.001uF 50V

C195 Ceramic 470pF 50V

C196 Ceramic 0.001pF 50V

Cc197 Ceramic 470pF 50V

c198 Ceramic 0.001uF 50V

c199 Ceramic 5pF 500V

J1 Connector 3024-15AH

J2 Connector IMSA-9201B-1-02-T

EP1 Power Cable OPC-169

EP2 ANT Connector OPC-186

EP3 Ferrite Bead DL2-OP2.6-3-1.2H
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SECTION 1 SPECIFICATIONS

B GENERAL

* Frequency coverage

* Antenna impedance

* Frequency stability

* Power supply requirement
e Current drain (at 13.8V DC)

* Dimensions

* Weight
¢ Usable temperature range

Il TRANSMITTER

* RF output power
* Emission mode

e Modulation system
* Max. frequency deviation
* Spurious emission

l RECEIVER

* Receiver system

* Modulation acceptance
¢ intermediate frequencies
* Sensitivity

» Squelch sensitivity

* Selectivity

* Spurious and image rejection :

Transmit 220.00MHz~225.00MHz
Receive 216.00MHz~236.00MHz
Specifications guaranteed from 220,00 to 225.00MHz
5002 unbaianced
+10ppm {(—10°C ~ +60°C) (+ 14°F ~ + 140°F)
13.8V DC+15% (Negative ground)
Transmit (HIGH) 6.5A
(LOW) 3.5A
Receive 250mA
177 (W) x 25(H) x 191(D) mm 7.0(W) x 1.0(H) x 7.5(D) inches
(Projections not included)
1.1kg (2.4 1bs.)
—10°C~+60°C (+14°F ~ +140°F)

HIGH 25W
LOW 5w
F3

F2 (During “digitai code squelch” operation with UT-28}
Variable reactance frequency modulation

+5.0kHz

More than 60dB below carrier output power

Double-conversion superheterodyne
F3

1st 17.2MHz 2nd 455kHz

Less than 0.18uV for 12dB SINAD
Less than 0.13uV

12.5kHz/—-6dB 25.0kHz/~-60dB
More than 60dB

X All stated specifications are subject to change without notice or obligation.
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

UX-39A consists of the MAIN UNIT and the FRONT
UNIT.

UX-39A 220MHz BAND UNIT

ANT
FRONT MAIN
UNIT UNIT
to INTERFACE
UNIT-B and
other BAND
UNITS

P

A

4-2 FRONT UNIT

4-2-1 SIGNAL SWITCHING CIRCUIT

The serial data signais from INTERFACE UNIT-B are
fed to IC3. UX-39A operation as a main band trans-
ceiver or a sub band receiver is determined by the
commands of the serial data signals.

When pin 12 of IC3 outputs “HIGH,” the analog
switches ({IC1, 1C2) are controlled so that UX-39A
operates as a main band transceiver.

When pin 13 of IC3 outputs “HIGH,” the analog swit-
ches are controlled so that UX-39A operates as a
sub band receiver.

4-2-2 DATA CONTROL CIRCUIT

To get the address control bits from the serial data
signals, 1C6 and IC7 create CK and STB signals. 1C4
applies the band selection data to IC5. Then pin 1 of
{C5 outputs data for 220MHz band selection.

For error-free operation, Q8 and Q9 operate as fol-
lows. When the power switch is turned ON, Q8 and
Q9 keep the output impedance of IC3 pin 15 high
until the FRONT UNIT receives the first STB signal.

4-2-3 MIC MUTE CIRCUIT

While receiving, Q1 and Q2 mute the microphone
signals (MOD signal).
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IC1 13 oo
Vs N
1 r——L-| 2
SOSA - saLs
5 S
4 |—-L-| 3
SQSB | l -
11 o . 10
sQ
SQ2A 3 i } =3
1 MAIN
sq2e i | } 3 UNIT
10
from DETA Al 1 DET
INTERFACE - 12
UNIT-B - o] = 3
DETB
8 b
1 — 2
SRFA SRF
— 13 /
SRFB {_ __J‘ 3
Ic2 5
13| |12
2 to Data
DATA 1C3 pas-0 Control
\ . Circuit
Fig. 2

4-3 POWER SUPPLY CIRCUIT
(MAIN UNIT)

The power supply circuit consists of Q8, Q9, IC2 and
IC3. When UX-39A is selected with the REMOTE
CONTROLLER, the power switch signal (POSW
signal) is applied from the FRONT UNIT and 13.8V is
applied to IC2 and IC3 via Q8.

IC2 is an 8V voltage regulator which outputs +8V and
either R8V or T8V. IC2 is controlied by the PTT3 line
input. [C3 outputs +5V to the PLL circuits.

POWER SUPPLY CIRCUIT
Ic2
123456 7 8
>l > L
HE m |8 S > RBY
+8V"I_“ ¢ T8Y

FEiE 3F REF

C68C88f {CTOCTt C72C73C74

PTT3

+5V

1 ] o T
075;; %075 J1 Cnl icm

POSW




4-4 RECEIVER CIRCUITS

4-4-1 RF CIRCUIT (MAIN UNIT)

Receive signals enter the MAIN UNIT from the
ANTENNA CONNECTOR and pass through the low-
pass filter consisting of L21~L26 and other parts,
the antenna switching circuit consisting of D18~D20,
and the singie resonator circuit consisting of L12
and C42. The signals are amplified at RF amplifier
Q4 and are fed to the bandpass filter. This band-
pass filter employs a 4-stage resonator circuit con-
sisting of L7~L10 and other parts, and suppresses
out-of-band signals.

4-4-2 IF CIRCUIT (MAIN UNIT)

After passing through the bandpass filter, signals are
fed to the mixer circuit Q3, and are mixed with 1st LO
signals from the PLL circuit to produce the 17.2MHz
1st IF signals. 1st IF signals from Q3 pass through
the matching coil L3 and a pair of crystal filters (FI2)
to suppress out-of-band signals. Then the 1st IF
signals pass through the matching coil L2 and are
amplified at IF amplifier Q2.

1st IF signals from Q2 are fed to the 2nd mixer circuit,
Q1, and are mixed with 2nd LO signals for converting
the 1st IF signals to 455kHz 2nd IF signals. 1C1 con-
tains the local oscillator, limiter amplifier, and active
filter circuits. The 2nd LO circuit and X2 generate
16.745MHz 2nd LO signals.

The 2nd iF signals from Q1 pass through the ceramic
filter, FI1, to suppress unwanted signals. They are
then amplified at the limiter amplifier section (pin 5
of IC1) and applied to the quadrature detector
section (pin 8 of IC1 and ceramic discriminator X1)
to demodulate 2nd IF signals to AF signals.

AF signals output from pin 9 on IC1 are applied to
the FRONT UNIT as the DET signal.

Signals output from pin 11 on IC1 are rectified by D4
and D5 for conversion to DC voltage and then
applied to the FRONT UNIT as the SQLS signal via
the squelch control circuit Q5.

A portion of the signals from FI1 is amplified at
S-meter amplifier Q6 and Q7, and is detected at the
rectifiers D6 and D7. These signals are then applied
to the FRONT UNIT as the SRF signal. R31 adjusts

the SRF signal level.

2ND IF CIRCUIT

RgV R8V

from Q2
1st IF
17.2MHz

ICt

s

10 |11

C48 D5 C53

R8V

R21 R22 +
c47 R2s Q5
c45
DET D4
Caa R23 R24
J; c«se’
sqL2
saLs
Fig. 4

4-5 PLL CIRCUITS

4-5-1 GENERAL

The PLL circuit, adopting a dual modulus prescaler
system, allows the desired frequency to be generated
directly from the VCO circuit. The PLL consists of
a prescaler (IC6) and PLL IC (IC5). These circuits
receive N-data from the CPU (REMOTE CONTROLLER)
in order to determine the operating frequency.

N-data is determined by dividing the desired frequency
by the reference frequency. The desired frequency
is the transmit frequency in transmit mode and the
1st LO frequency in receive mode.

Desired frequency
Reference frequency

N-data=

A reference frequency of 5kHz is produced by X3, IC5
and the divider inside 1C5. A signal from the VCO
circuit is fed into IC6, and divided N times at IC5
and IC6.

The divided signal is applied to the phase detector in
IC5. Phase detection results in lock voltages being
output from pin 9.

Output from pin 9 is fed into a charge pump circuit
consisting of Q21 and Q22 and is then applied to the
loop filter consisting of Q17 and Q18. The signal pas-
sing through the loop filter is fed to varactor diodes
D1 and D2 to control the VCO output frequency.
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The DC-DC converter consisting of Q15 and Q16
creates approximately 30V DC from 8V DC to obtain
wide range lock voltages for the PLL circuit.

When the PLL circuit is unlocked, IC5 pin 7 is “LOW.”
Q20 is turned OFF and Q12 is turned ON. The bias
voltage to Q13, the driver, is cut off, deactivaing
it—thus preventing the transmission of unwanted
signals.

PLL CIRCUIT
DC-DC UNLOCK o TX
CONVERTER }— CONTROL CONTROL
Q15, Q16 Q20 Q12
)I(i‘["iizMHz - to Driver Q13
]
LOOP »{ CHARGE PLL
FILTER PUMP CONTROL FRESCALER
Q17, Q18 |e Q21, Q22 IC5
CKD [
PSTB CKD DATA
DATA =&~ PSTB
VvCO BUFFER to Diode Switchin
Qi, Q2, ISOLATOR AMP e Crout D13 DA D
MOD »— @ ——» D1,D2 Q1 ,
R68
Fig. 5

4-5-2 VCO CIRCUIT (MAIN UNIT)

The VCO, Q1, employs a Hartley oscillator circuit.
VCO oscillating signals are controlled by varactor
diodes (D1, D2) with PLL lock voltage from the loop
filter (Q17, Q18).

Modulation signals then change the capacitance of
D1 to produce FM modulation.

The output from the VCO circuit is buffer amplified

at Q11, and passes through the low-pass filter
consisting of C91~C93, L15 and L16.

VCO CIRCUIT

+8V

|

|

|

|
cs |
|-|—> to Isolator

|

|

|

|

I

|

|

from Loop MOD
Filter
Q17, Q18

Fig. 6

4-5-3 DIODE SWITCHING CIRCUIT
(MAIN UNIT)

The diode switching circuit consists of D13 and D14.
While receiving, D13 is turned ON and VCO signals
are applied to ihe 1st mixer circuit Q3. While traris-
mitting, D14 is turned ON and VCO signals are
applied to the driver Q13.
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4-6 TRANSMITTER CIRCUITS

4-6-1 DRIVER CIRCUIT (MAIN UNIT)

The VCO output is amplified at Q13 and obtains more
than 23dBm, 200mW. After passing through the
bandpass filter consisting of C108, C110, C112, L17
and L18, the amplified signals are applied to the PA
circuit (IC4).

4-6-2 PA CIRCUIT (MAIN UNIT)

The PA circuit 1IC4 is a power amplifier which provides
25W output. Amplified signals at 1C4 are applied to
the APC detector circuit.

=3

1C4 l—
Driver Low-pass Filter PA Clruit
r _____ 1 Fe==al > y
c108 | 118 =
I ! ;I—Irvn\—_{: 0
—_——

! £ 5 7 Cireut
from | | ;5 SI | > u
Diode ] ] +'LC118
Switching | L e — i .
Circult |

] R63 Q4

1 b +13.8V

|

|

L

I
J
|
I APG Detector Gircuit
1
1

from Q23

Fig. 7

4-6-3 APC DETECTOR CIRCUIT
(MAIN UNIT)

The APC detector circuit consists of C120~C123,
L19, D16, and D17.

When antenna impedance is matched at 50Q, voltage
detected at D16 and D17 is at a minimum. When
antenna impedance is mismatched, the detected
voltage is greater than when matched.

The voltage detected at D16 and D17 is fed to pin 2
of IC7A. IC7A is a differential amplifier. The APC
reference voltage is fed to pin 3.

When the antenna impedance is mismatched, the
voltage of IC7A pin 2 is greater than the reference
voltage. The output voltage of IC7A pin 1 decreases,
decreasing Q23 and Q14 collector current.

The change in collector current decreases the output
power of 1IC4 until the voltage of IC7A pin 2 equals
the voltage of pin 3. Thus, stable RF output power
is obtained.

The output power from IC4 passes through the APC
detector circuit, the antenna switching circuit (D18),
the low-pass filter (C134~C136, C138, L23~L26), and
is then applied to the antenna connector.

T8V
L20
L19 to Antenna
Switching
Circuit D18
€120 c123 c125
from R64D16 D17 l

PA
Circuit o1
QI’ II l ™
to IC7A

cizi Y o122 " and IC7B
lc124 R6E6
Fig. 8

4-6-4 OUTPUT POWER SELECTION CIRCUIT
(MAIN UNIT)

The output power selection circuit consists of R103,
R107~R110, and Q25. This circuit shifts the RF out-
put power by shifting the APC reference voltage.

When HIGH output power is selected, Q25 is turned
OFF. RF output power is adjusted with R107.

When LOW output power is selected, Q25 is turned
ON. Series resistors R109 and R110 are connected
in parallel with series resistors R108 and R107. RF
output power is adjusted with R109.

to
Oo7 4—-«/\/\,1 IC7A

from D16 and D17

R104 R105

Fig. 9

4-6-5 RF METER AMP (MAIN UNIT)

The voltage detected at D16 and D17 is amplified at
IC7B and then applied to the FRONT UNIT as the

SRF signal.
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5-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

* Output voltage : 13.8V DC
e Current capacity : 20A or more
AC POWER OUT | SWEEP
(2) STANDARD SIGNAL GENERATOR (SSG) SUPPLY GENERATOR
¢ Frequency range : 0.1~250MHz l OSCILLO-
® OQutput level : —127~—-17dBm to POWER CABLE 1o ANTENNA HoR. | SCOPE
0.1pv~32mV) CONNECTOR x4ty
(3) DC VOLTMETER INPUT OUTPUT
* input impedance : 50kQ/DC or better
DETECTOR
(4) OSCILLOSCOPE
¢ Frequency range  : DC~20MHz from J2
* Measuring range : 0.01~10V
(5) SWEEP GENERATOR g{ggw E UX-39A
¢ Frequency range : 0.1~250MHz
* Sweep bandwidth : At least 30MHz
¢ Qutput impedance : 50Q
to ANTENNA CONNECTOR to D7
[ | SIGNAL
VOLTMETER
INPUT OUTPUT GENERATOR M
1K60
0.001uF
MEASUREMENT ADJUSMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
BANDPASS | 1 | » Frequency display: 222.500 MHz MAIN | Connect the Adjust as follows: MAIN | L7,L8
FILTER s Apply an RF sweep signal to the oscilloscope to J2 . L9, L10
' ANTENNA CONNECTOR. pin 1 via the I Min. C42
Sweep level: —20dBm (22mV) detector. o~
Center frequency: 222.500MHz ]
Sweep band width: 30MHz Max.
* Ground C72 with the jumper
wire. T
/"
Symmetrical waves
fo==222.6MHz
NOTE: Remove the jumper wire from C72 after adjustment.
SENSI- 1 | ® Frequency display: 223.000MHz MAIN | Connect the DC Maximum MAIN | C30, L3
TIVITY * Receiving voltmeter to D7 L2, L1
' * Apply an RF signal to the cathode.
ANTENNA CONNECTOR.
Level: —107dBm (1uV)
(Approx.)
Dev. : +3.5kHz
Mod. : 1kHz
* R31: Max. CCW*
NOTE: Adjust the signal generator output level for each time shoWing the DC voltmeter
at 30% of the lowest range full scale.

* CCW: Counterclockwise
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53 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

{1) AC POWER SUPPLY
¢ Output voltage : 13.8vV DC
s Current capacity : 20A or more

(2) RF POWER METER (TERMINATED TYPE)

e Measuring range :1~40W

* Frequency range : 200~250MHz

s impedance : 50Q

* SWR : Less than 1.2: 1

{3) AF GENERATOR (AG)
« Frequency range 1 200~2000Hz
e Qutput level : 0~100mV

(4) AC MILLI-VOLTMETER
* Measuring range 1 2~100mV

(5) FM DEVIATION METER
* Frequency minimum : 250 MHz

FM
DEVIATION
~ METER

AC POWER

to POWER CABLE RF POWER

I— METER

SUPPLY
ATTENUATOR:
more than 40dB

to ANTENNA CONNECTOR

1C-900
SYSTEM UX-39A

MIC

MIC GND

¢ Measuring range : 0~+5kHz
AF |
GENERATOR to MIC CONNECTOR
PIN 1 (MIC)
AC MIiLLI PIN 7 (MIC GND)
VOLTMETER
MIC CONNECTOR
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | « Frequency display: 222.500MHz Rear | Connect the RF 25W MAIN R107
POWER = Transmitting panel | power meter to the
* HIGH/LOW POWER SWITCH: ANTENNA
HIGH CONNECTOR.
2 | = HIGH/LOW POWER SWITCH: 5W R109
LOW
DEVIATION | 1 |  Frequency display: 222.500 MHz Rear | Connect the FM +4.8kHz MAIN R68
¢ Transmitting panel | deviation meter to
e Apply an AF signal to the MIC the ANTENNA
CONNECTOR pin 1 (pin 7 is CONNECTOR via
ground). the attenuator.
Level: 65mV/t1kHz
* Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
* TONE SWITCH: OFF
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SECTION 6

BOARD LAYOUTS
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(3-TERMINAL 5V REGULATOR) (POWER MODULE)
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SECTION 7

VOLTAGE DIAGRAM
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SECTION 8

PARTS LIST

[MAIN UNIT}

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC MC3357P X1 Discriminator CDB455C7A
IC2 IC MB3756 X2 Crystal CR166
IC3 IC TA78LO0O5AP X3 Crystal CR106
IC4 iC SC-1028
IC5 IC MBB7001P-G
1C6 IC MB504P-G Lt Coil LS-66
IC7 iC UPC358C L2 Colt LS-66
L3 Coil LS-171
L4 Coil §4 101K
Q1 Transistor 25C2668 O L5 Coil LA-232
Q2 FET 2SK241 Y L6 Coil LA-234
Q3 FET 3sK121 Y L7 Coil LS-182
Q4 Transistor 28C3355 L8 Coil LS-182
Q5 Transistor 25C2458 GR L9 Coil LS-182
Q6 Transistor 25C2458 GR LtO Coit LS-182
Q7 Transistor 25C2458 GR L11 Coil LA-245
Q8 Transistor 2SB909M R L12 Coil LA-243
Q9 Transistor 25C2458 GR L13 Coil LR-116
Q10 Transistor 25C2458 GR L14 Coil LALO3NA 1ROM
Qi Transistor 25C2026 L15 Coil LA-242
Q12 Transistor 25C2458 GR L16 Coil LA-242
Q13 Transistor 25C3019 L17 Coil LA-233
Q14 Transistor 2SA1359 Y L18 Coil LA-243
Q15 Transistor 25A1048 GR L19 Coil LA-233
Q16 Transistor 25C2458 GR L20 Coil Lw-19
Q17 FET 2SK184 Y L21 Coil LA-233
Q18 FET 2SK184 Y L22 Coll LA-233
Q19 Transistor 25C2458 GR L23 Coii LA-243
Q20 Transistor 25C2458 GR L24 Coll LA-262
Q21 Transistor 2SA1048 GR L25 Coit LW-19
Q22 Transistor 25C2458 GR L26 Coil LA-262
Q23 Transistor 25C2458 GR L27 Coil LALO3NA 102K
Q24 Transistor RN1204 L28 Coil LW-30
Q25 Transistor RN1204
R1 Resistor 1.5kQ ELR20
Dt Zener RD6.2E B2 R2 Resistor 1.5k R20
D2 Diode 15953 R3 Resistor 47kQ R20
D3 Diode 15953 R4 Resistor 100Q ELR20
D4 Diode 15953 R5 "Resistor 1.5kQ R20
D5 Diode 15953 R6 Resistor 56kQ2 ELR20
D6 Diode 18953 R7 Resistor 1kQ ELR20
D7 Diode 158953 R8 Resistor 18kQ2 ELR20
D8 Diode 18S53 R9 Resistor 10002 R25
Dg Diode 15CD11 R10 Resistor 100Q R20
D10 Diode 1858133 Rt1 Resistor 10kQ R20
D11 Diode 155133 R12 Resistor 2.2kQ R20
D12 Diode 185133 R13 Resistor 100Q R20
D13 Diode 15S216 R14 Resistor 4700 ELR20
D14 Diode 185216 R15 Resistor 6.8kQ R20
D15 Diode 18853 R16 Resistor 2.2kQ ELR20
D16 Diode 18897 R17 Resistor 680 R20
D17 Diode 18897 R18 Resistor 10Q R20
D18 Diode MI308 R19 Resistor 820Q R20
D19 Diode MI308 R20 Resistor 120Q ELR20
D20 Diode Mi308 R21 Resistor 4700 R25
D21 Diode 155133 R22 Resistor 330kQ ELR20
D22 Diode 15953 R23. Resistor 5.6k02 R20
D23 Zener RD30E B2 R24 Resistor 100kQ ELR20
D24 Zener RD20E B2 R25 Resistor 68k ELR20
D25 Diode 155133 R26 Resistor 22kQ R20
D26 Zener RD15E B2 R27 Resistor 33kQ R20
D27 Diode 185133 R28 Resistor 47kQ ELR20
D28 Diode 188133 R29 Resistor 180k R20
R30 Resistor 100Q R20
R31 Trimmer 4.7k02 RHOE51CS3J2KA
Fit Ceramic CFV455E10 R32 1 Resistor 2.7kQ ELR20
Fi2 Crystal 17M15B R33 Resistor 47kQ ELR20
R34 Resistor 100kQ ELR20
R35 Resistor 2.7k ELR20
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

R36 Resistor 1kQ R20 R113 Resistor 39k R25

R37 Resistor 470Q R20 R114 Resistor 12kQ ELR20

R38 Resistor 1kQ ELR20 R115 Resistor 100Q R20

R39 Resistor 82Q R20

R40 Resistor 100Q2 ELR20

R41 Resistor 820 R20 C1 Ceramic 0.001puF 50V

R42 Resistor 2200 ELR20 Cc2 Ceramic 0.001pF 50V

R43 Resistor 10kQ2 R20 Cc3 Ceramic 0.001uF 50V

R44 Resistor 47kQ ELR20 C4 Ceramic 0.001pF 50V

R45 Resistor 100Q2 R20 C5 Ceramic 0.001pF 50V

R46 Resistor 6.8kQ2 ELR20 Cc6 Ceramic 0.001pF 50V

R47 Resistor 470 ELR20 c7 Ceramic 82pF 50V

R48 Resistor 270Q ELR20 c8 Barrier Layer 0.1pF 16V

R49 Resistor 18Q R20 (03] Tantalum 0.1uF 35V DN
R50 Resistor 270Q ELR20 Cc10 Barrier Layer 0.01uF 25V

R51 Resistor 47Q R20 c11 Ceramic 0.001pF 50V

R52 Resistor 3.3kQ R20 c12 Electrolytic 4.7uF 25V MS7
R53 Resistor 1kQ R20 Cc13 Electrolytic 0.1uF 50V MS7
R54 Resistor 10kQ R20 C14 Electrolytic 4.7uF 25V MS7
R55 Resistor 10kQ ELR20 C15 Ceramic 5pF 50V

R56 Resistor 4.7kQ ELR20 C16 Ceramic 0.001uF 50V

R57 Resistor 2.2kQ2 ELR20 c17 Ceramic 0.001pF 50V

R58 Resistor 390Q R25 c18 Ceramic 27pF 50V

R59 Resistor 2.2kQ R20 Cc19 Barrier Layer 0.01pF 25V

R60 Resistor 47Q ELR20 C20 Ceramic 39pF 50V

R63 Resistor 220 R25 Cc21 Ceramic 3pF 50V

R64 Resistor 4.7kQ R20 c22 Ceramic 47pF 50V CH
R65 Resistor 4.7kQ R20 c23 Ceramic 82pF 50V CH
R66 Resistor 4.7kQ ELR20 C24 Ceramic 0.001pF 50V

R67 Resistor 100Q R50X C25 Barrier Layer 0.01pF 25V

R68 Trimmer 10kQ2 RHO0651C14J2WA C26 Ceramic 0.001pF 50V

R69 Resistor 12kQ ELR20 c27 Ceramic 0.001pF 50V

R70 Resistor 330Q ELR20 c28 Barrier Layer 0.01pF 25V

R71 Resistor 6.8kQ2 R20 Cc29 Ceramic 10pF 50V

R72 Resistor 100Q R20 C30 Trimmer 12pF CV05C1201
R73 Resistor 4.7kQ ELR20 C31 Ceramic 8pF 50V

R74 Resistor 15kQ R20 C32 Ceramic 0.5pF 50V

R75 Resistor 2.2kQ R20 C33 Ceramic 10pF 50V

R76 Resistor 68kQ R20 C34 Ceramic 0.35pF 50V

R77 Resistor 10kQ R20 C35 Ceramic 11pF 50V

R78 Resistor 47002 ELR20 C36 Ceramic 0.5pF 50V

R79 Resistor 47002 ELR20 Cc37 Ceramic 11pF 50V

R80 Resistor 470kQ ELR20 C38 Ceramic 0.001uF 50V

R81 Resistor 2.2MQ R20 C39 Ceramic 0.001pF 50V

R82 Resistor 100kQ ELR20 Cc40 Ceramic 0.001uF 50V

R83 Resistor 270kQ R25 C41 Ceramic 3pF 50V

R84 Resistor 4.7kQ ELR20 c42 Trimmer 6pF CV05A0601
R85 Resistor 220kQ R20 C43 Cylinder UP125 SL 3R3K
R86 Resistor 56kQ ELR20 C44 Ceramic 0.001pF 50V

R87 Resistor 560kQ R20 C45 Ceramic 0.001pF 50V

R88 Resistor 150kQ2 R20 C46 Ceramic 0.001uF 50V

R89 Resistor 10kQ R20 C47 Ceramic 33pF 50V

RSO Resistor 10kQ R20 C48 Barrier Layer 0.01pF 25V

R91 Resistor 6.8kQ ELR20 C49 Ceramic 0.001pF 50V

R92 Resistor 470kQQ ELR20 C50 Ceramic 100pF 50V

R93 Resistor 27kQ) ELR20 C51 Ceramic 39pF 50V

R94 Resistor 100kQ ELR20 C52 Barrier Layer 0.01uF 25V

R95 Resistor 47kQ R25 C53 Electrolytic 0.47uF 50V MS7
R96 Resistor 4.7kQ R20 Cb54 Ceramic 100pF 50V

R97 Resistor 3900 R20 C55 Ceramic 0.001uF 50V

R98 Resistor 3900 R20 C56 Ceramic 470pF 50V

R99 Resistor 10kQ2 ELR20 Cc57 Barrier Layer 0.01pF 25V

R100 Resistor 39kQ R20 C58 Barrier Layer 0.01uF 25V

R101 Resistor 10kQ2 R25 C59 Barrier Layer 0.01pF 25V

R102 Resistor 100Q R20 C60 Electrolytic 1uF 50V MS7
R103 Resistor 15kQ2 ELR20 C61 Barrier Layer 0.1pF 16V

R104 Resistor 2.2MQ ELR20 c62 Barrier Layer 0.01pF 25V

R105 Resistor 56kQ2 R25 Cc63 Electrolytic 10puF 16V MS7
R106 Resistor 10kQ R25 C64 Ceramic 470pF 50V

R107 Trimmer 3.3kQ RH0521CN3J04A C65 Ceramic 470pF 50V

R108 Resistor 1.2kQ R20 C66 Barrier Layer 0.1uF 16V

R109 Trimmer 2.2kQ) RHO0521CJ3J05A ce67 Ceramic 0.001uF 50V

R110 Resistor 39002 R25 c68 Electrolytic 10uF 16V MS7
R111 Resistor 1kQ ELR20 Cc69 Electrolytic 4.7uF 25V MS7
R112 Resistor 180kQ ELR20 C70 Barrier Layer 0.1uF 16V
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
Cc7 Barrier Layer 0.1uF 16V C151 Electrolytic 100uF 10V MS7
C72 Barrier Layer 0.1uF 16V C152 Electrolytic 47uF 25V MS9
C73 Ceramic 0.001uF 50V C1563 Ceramic 33pF 50V CH
C74 Ceramic 470pF 50V C154 Trimmer 20pF CV05D2001
C75 Ceramic 0.001uF 50V C155 Ceramic 27pF 50V CH
C76 Electrolytic 10uF 16V MS7 C156 Ceramic 0.001uF 50V
c77 Barrier Layer 0.1pF 16V C157 Ceramic 0.001uF 50V
Cc78 Electrolytic 22uF 6.3V MS7 Cc158 Ceramic 470pF 50V
Cc79 Ceramic 0.001uF 50V C159 Ceramic 0.001uF 50V
c8o Ceramic 470pF 50V C160 Ceramic 0.001uF 50V
Cc81 Ceramic 0.001uF 50V C161 Ceramic 0.001uF 50V
Cc82 Ceramic 220pF 50V c162 Ceramic 0.001pF 50V
Cca3 Electrolytic 470uF 16V MS16 C163 Tantalum 10uF 10V DN
C84 Electrolytic 470uF 16V MS16 c164 Ceramic 470pF 50V
Cc85 Feed Through TF318-450E 102GMV 50V C165 Ceramic 0.001uF 50V
C86 Ceramic 120pF 50V C166 Ceramic 470pF 50V
c87 Electrolytic 100uF 10V MS7 Cc167 Ceramic 0.001puF 50V
c88 Ceramic 120pF 50V c168 Ceramic 0.001uF 50V
Cc89 Ceramic 15pF 50V Cc169 Ceramic 470pF 50V
C91 Ceramic 6pF 50V C170 Ceramic 0.001uF 50V
C92 Ceramic 20pF 50V c171 Ceramic 0.001uF 50V
c93 Ceramic 20pF 50V c172 Ceramic 0.001puF 50V
Cc94 Ceramic 0.001uF 50V

C95 Ceramic 470pF 50V

C96 Ceramic 470pF 50V J1 Connector 3024-15AH

co97 Electrolytic 4.7uF 25V MS7 J2 Connector IMSA-9201B-1-02-T
C98 Ceramic 470pF 50V

Cc99 Ceramic 470pF 50V

C100 Cylinder UP125 SL 3304 EP3 Ferrite Bead DL2-0P2.6-3-1.2H
Cc101 Ceramic 470pF 50V EP4 Ferrite Bead DL2-0OP2.6-3-1.2H
Cc102 Ceramic 0.001uF 50V EPS P.C. Board B-1496B

C105 Ceramic 470pF 50V

C106 Ceramic 470pF 50V

c107 Ceramic 0.001uF 50V w1 Jumper JPW-02A

Cc108 Ceramic 33pF 50V w2 Jumper JPW-02A

C110 Ceramic 20pF 50V w3 Jumper JPW-02A

C111 Ceramic 470pF 50V w4 Jumper JPW-02A

C112 Ceramic 20pF 50V wb Jumper JPW-02A

C113 Ceramic 470pF 50V

C114 Tantalum 10uF 35V DN

C115 Ceramic 0.001uF 50V

C116 Ceramic 470pF 50V

c117 Electrolytic 47uF 25V MS9

C118 Ceramic 0.001uF 50V

c119 Ceramic 10pF 500V

c120 Ceramic 15F 50V RK [VCO UNIT]

ci21 Ceramic 33pF 50V CH

C122 Ceramic 33pF 50V CH REF. NO. DESCRIPTION PART NO.
c123 Ceramic 1.5pF 50V RK

C124 Ceramic 0.001uF 50V Q1 FET 25K125

C125 Ceramic 12pF 500V Q2 Transistor 25C2026

C126 Ceramic 220pF 50V

c127 Ceramic 0.001uF 50V

c128 Ceramic 470pF 50V D1 Varicap 1725

C129 Ceramic 0.001uF 500V D2 Varicap 1SV50E

C130 Ceramic 15pF 500V

C131 Ceramic 22pF 500V

C132 Ceramic 12pF 500V L1 Coil LALO2KR 1ROM
C133 Ceramic 100pF 500V L2 Coil LB-201

C134 Ceramic 8pF 500V L3 Coil LALO2KR 1ROM
C135 Ceramic 15pF 500V L4 Coil LALO2KR 1R5M
C136 Ceramic 15pF 500V

C138 Ceramic 20pF 500V

Cc139 Ceramic 120pF 50V R1 Resistor 470Q ELR20
C140 Ceramic 470pF 50V R2 Resistor 2.7kQ) ELR20
C141 Tantalum 0.1pF 35V DN R3 Resistor 470Q ELR20
Cc142 Tantalum 1uF 35V DN R4 Resistor 47Q ELR20
C143 Tantalum 10pF 35V DN R5 Resistor 47Q ELR20
C144 Tantalum 10uF 35V DN R6 Resistor 100Q) ELR20
C145 Tantalum 10uF 35V DN R7 Resistor 4.7kQ ELR20
C146 Electrolytic 10uF 16V MS7 R8 Resistor 820Q ELR20
c147 Ceramic 100pF 50V R9 Resistor 47Q ELR20
C148 Electroiytic 3.3uF 50V MS7 R10 Resistor 220Q ELR20
C149 Electrolytic 3.3uF 50V MS7

C150 Electrolytic 4.7uF 25V MS7
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[VCO UNIT]

REF. NO. DESCRIPTION PART NO.
C1 Ceramic 470pF 50V
Cc2 Ceramic 100pF 50V
Cc3 Ceramic 120pF 50V
C4 Ceramic 0.5pF 50V
C5 Ceramic 120pF 50V
Cc6 Ceramic 0.5pF 50V
c7 Ceramic 100pF 50V
c8 Ceramic 100pF 50V
Cc9 Ceramic 100pF 50V
C10 Electrolytic 33uF 10V MS5
EP1 P.C. Board B-1303
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SECTION 1 SPECIFICATIONS

Bl GENERAL

¢ Frequency coverage

e Antenna impedance
¢ Frequency stability
¢ Power supply requirement
* Current drain {(at 13.8V DC)

* Dimensions

¢ Weight
¢ Usable temperature range

l TRANSMITTER

* RF output power
¢ Emission mode

* Modulation system
* Max. frequency deviation
* Spurious emission

#l RECEIVER

* Receiver system

* Modulation acceptance
* Intermediate frequencies
® Sensitivity

* Squelch sensitivity

¢ Selectivity

¢ Spurious and image rejection :

430.00 MHz~440.00 MHz (UX-49A Australia, Asia)
(UX-49E)
440.00MHz~450.00MHz (UX-49A U.S.A)
50Q unbalanced
+10ppm (—10°C~ +60°C) (+14°F ~ +140°F)
13.8V DC+15% (Negative ground)
Transmit (HIGH) 7.5A
{(LOW) 3.5A
Receive 250mA
177 (W) x 25(H) x 191 (D) mm 7.0(W) x 1.0(H) x 7.5(D) inches
(Projections not included)
1.1kg (2.4 Ibs.)
—10°C~ +60°C (+ 14°F ~ +140°F)

HIGH 25W
LOW 5W
F3

F2 (During “digital code squelch” operation with UT-28)
Variable reactance frequency modulation

+5.0kHz

More than 60dB below carrier output power

Double-conversion superheterodyne
F3

1st 23.15MHz 2nd 455kHz
Less than 0.18uV for 12dB SINAD
Less than 0.11pV

12.5kHz/—6dB 25.0kHz/—60dB
More than 60dB

X All stated specifications are subject to change without notice or obligation.
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

UX-49A/E consists of the MAIN UNIT and the FRONT
UNIT.

UX-49A/E 430/440MHz BAND UNIT

—- - - - - _I
[}
3 ANT
I FRONT MAIN
y JuNIT UNIT I
l [}
te INTERFACE UNIT-B !
and other BAND UNITS i |
i 1
1 ]

4-2 FRONT UNIT

4-2-1 SIGNAL SWITCHING CIRCUIT

The serial data signals from INTERFACE UNIT-B are
fed to IC3. UX-49A/E operation as a main band trans-
ceiver or a sub band receiver is determined by the
commands of the serial data signals.

When pin 12 of IC3 outputs “HIGH,” the analog
switches {IC1, IC2) are controlled so that UX-49A/E
operates as a main band transceiver.

When pin 13 of 1C3 outputs “HIGH,” the analog swit-
ches are controlled so that UX-49A/E operates as a sub
band receiver.

4-2-2 DATA CONTROL CIRCUIT

To get the address control bits from the serial data
signals, IC6 and IC7 create CK and STB signals. 1C4
applies the band selection data to IC5. Then pin 6 of
IC5 outputs data for 430/440MHz band selection.

For error-free operation, Q8 and Q9 operate as fol-
lows. When the power switch is turned ON, Q8 and
Q9 keep the output impedance of IC3 pin 15 high
until the FRONT UNIT receives the first STB signal.

4-2-3 MIC MUTE CIRCUIT

While receiving, Q1 and Q2 mute the microphone
signals (MOD signal).

7—4—1

101 43 e
’ 2
1 e
SQSA 3 3 saLs
4 ,-—L1 3
5QsB it +
1 et
5Q2A o " saL2
sQzs 8 1 9 to MAIN
f— UNIT
1 —— 10
from DETA L._rJ 12 DET
INTERFACE
UNIT-B DETB 8 { 1 S
s 2
1 1
SRFA SRF
""'r] 13 /
3
SRFB 4 ™3
ic2 5
13] 12
2 to Data Control
| PATA €3 ™ Gircuit
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4-3 POWER SUPPLY CIRCUIT
(MAIN UNIT)

The power supply circuit consists of Q24, Q25, IC3 and
IC4. When UX-49A/E is selected with the REMOTE
CONTROLLER, the power switch signal (POSW
signal) is applied from the FRONT UNIT and 13.8V is
applied to IC3 and IC4 via Q25.

IC3 is an BV voltage regulator which outputs +8V
and either R8V or T8V. IC3 is controlled by the PTT3
line input. 1C4 outputs +5V to the PLL circuits.

POWER SUPPLY CIRCUIT
1C3
1 2 3 4 56 7 8
CENRAE A E——
+8v T AN = TBY
C68 = =C72C73
ol
c69 ¢c70} |CT1
PTT3
+—o—o1 cs +5vV
T 1F
C75 C76 C77 C78

HV  PA ICB

POSW




4-4 RECEIVER CIRCUITS

4-4-1 RF CIRCUIT (MAIN UNIT)

Receive signals enter the MAIN UNIT from the
ANTENNA CONNECTOR and pass through the low-
pass filter consisting of C145~C147, L24 and L25,
and the single resonator circuit consisting of L11, C62
and C63. The signals are amplified at RF amplifier
Q6 and are fed to the helical type resonator. This
resonator suppresses out-of-band signals. Then the
signals are amplified at Q5 and are fed to the helical
type resonator L7.

4-4-2 IF CIRCUIT (MAIN UNIT)

After passing through L7, signals are fed to the mixer
circuit Q4, and are mixed with 1st LO signais from the
PLL circuit to produce the 23.15MHz 1st IF signals.
1st IF signals from Q4 pass through the matching
coil L4 and a pair of crystal filters (FI2) to suppress
out-of-band signals. Then the 1st IF signals pass
through the matching coil L3 and are amplified at IF
amplifier Q3.

section of IC2, and are mixed with 2nd LO signals
for converting the 1st IF signals to 455kHz 2nd
IF signals. 1C2 contains the local oscillator, limiter
amplifier, and active filter circuits. The 2nd LO circuit
and X2 generate 22.695MHz 2nd LO signals.

The 2nd IF signals from pin 3 of IC2 pass through the
ceramic filter, Fi1, to suppress unwanted signals.
They are then amplified at the limiter amplifier section
(pin 5 of IC2) and applied to the quadrature detector
section (pin 8 of IC2 and ceramic discriminator X1)
to demodulate 2nd IF signals to AF signals.

AF signals output from pin 9 on IC2 are applied to
the FRONT UNIT as the DET signal.

Signals output from pin 11 on IC2 are rectified by
D7 and D8 for conversion to DC voltage and then
applied to the FRONT UNIT as the SQLS signal via
the squeich control circuit Q2.

A portion of the signals from FI1 is amplified at
S-meter amplifier IC1, and is detected at the rectifiers
D2 and D3. These signals are then applied to the
FRONT UNIT as the SRF signal. R6 adjusts the SRF

1st IF signals from Q3 are fed to the 2nd mixer circuit, signal level.
2ND IF CIRCUIT > G SR >0 Balkidd
Q1 c20 o el ©
+ o o O O e u @
S S Ve oo < P
© | !
+-I- 8 + | o g I§ (‘,",
<SS I - | re O ol |6
x$a ~Sx] I Fiq > | =
R2 D2 & x w22t | b '-mI-I
' - -t
s 24 o b= S
[~} -0 -_—l
© 5‘:3”;.' =42 | I3 '5”“1026-:
]
12 v |
o , | ;———an IF Circuit
o FM ! Ic2
© L L ||oer ! 0sc !
[}
Bl 1Y m. :
SRF—= L”7_5_105 ) b e o -|--
S-meter Amp of 10] 11] 12] 131 14] 15] 16| C33
VA _l |- { Q3
gL [gJni ,L ,L Tt IF
-~ o=
(8] [&]
py " 23.15MHz
30
o ~== D8 caz,
« 3
N 5 Q2 o
o;,' T ) o
MOD © -
SQL2 = | =
SQLS =

4-5 PLL CIRCUITS

4-5-1 GENERAL

The PLL circuit, adopting a dual modulus prescaler
system, allows the desired frequency to be generated
directly from the VCO circuit. The PLL consists of a
prescaler (IC6) and PLL IC (IC5). These circuits receive
N-data from the CPU (REMOTE CONTROLLER) in order
to determine the operating frequency.

Fig. 4

N-data is determined by dividing the desired frequency
by the reference frequency. The desired frequency
is the transmit frequency in transmit mode and the
1st LO frequency in receive mode.

Desired frequency

N-data = Reference frequency
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A reference frequency* is produced by X3, Q7 and the
divider inside IC5. A signal from the VCO circuit is fed
into 1C6, and divided N times at IC5 and I1C6.

* Reference frequency

The divided signal is applied to the phase detector in
IC5. Phase detection results in lock voltages being
output from pin 11.

Output from pin 11 is fed into a charge pump circuit
consisting of Q9 and Q10 and is then applied to the

VERSION FREQUENCY loop filter consisting of Q11 and Q12. The signal
#02, #03 6.25kHz passing through the loop filter is fed to varactor
#05, #07, #08 5.0kHz diode D1 to control the VCO output frequency.
When the PLL circuit is unlocked, IC5 pin 10 is
“LOW.” Q8 is turned ON, and Q18 is turned ON. The
bias voltage to Q19, the transmit predriver, is cut
off,deactivating it—thus preventing the transmission
of unwanted signals.
PLL CIRCUIT
LOOP CHARGE UNLOCK - TX to Transmit
FILTER - PUMP SW MUTE ‘ :
Q11, Q13 Q9, Q10 Qs Q18 [— Predriver
Q19
)
X3
| REFERENCE PLL
0sc CTAL PRESCALER
0 Q7 IC5 Icé
5.12MHz - ‘
oKD 11}
PSTB — 3=
DATA
veo BUFFER — BUFFER to Diode Switchin
Q2, Q3 > 21 9
MOD —P—% D1, D3 S:ﬁp —— 8?7': Gircuit D15, D16
R61 l
Fig. 5

4-5-2 VCO CIRCUIT (VCO UNIT)

The VCO, Q2, employs a Colpitts oscillator circuit.
VCO oscillating signals are controlled by varactor
diode (D1) with PLL lock voltage from the loop filter
Q11, Q12).

Modulation signals then change the capacitance of
D3 to produce FM moduiation.

The output from the VCO circuit is buffer amplified
at Q3 and Q17.

In receive mode, the T8V voltage is “LOW.” This
turns Q1 and D2 ON, and series combination of C5~
C7 is connected in parallel with C2, C3 and D1 for
oscillation.

In transmit mode, the T8V voltage is “HIGH.” This
turns Q1 and D2 OFF and the VCO free-run fre-
quency is shifted lower than the receive frequency.

VCO CIRCUIT

i Q14, Q17

=
o
Q

Q
»
1t 1}
1t 1

o
2
r

Q13 =
from Loop Filter I Q16
T8V

C106
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4-5-3 DIODE SWITCHING CIRCUIT
(MAIN UNIT)

The diode switching circuit consists of D15 and D16.
While receiving, D15 is turned ON and VCO signals are
applied to the 1st mixer circuit Q4 via the attenuator
consisting of R26~R28. Signals are attenuated by
3dB and the circuit impedance is matched at 50Q
by this attenuator.

While transmitting, D16 is turned ON and VCO signals
are applied to the transmit predriver Q19.

4-6 TRANSMITTER CIRCUITS

4-6-1 TRANSMIT PREDRIVER (MAIN UNIT)

The VCO output is amplified at Q19 and Q20 and
obtains more than 25dBm, 300mW. The amplified
signals are applied to the PA circuit (IC8) via C119.

4-6-2 PA CIRCUIT (MAIN UNIT)

RF signals from Q20 are applied to pin 1 of IC8. The
PA circuit IC8 is a power amplifier which provides
25W output. Amplified signals at IC8 are applied to
the APC detector circuit.

P PA Circuit

from Transmit
Predriver Q19

Lorse_
*

- 13.8V

APC Control
Circuit

C127  C128 Ci129

from Q21

Fig. 7

4-6-3 APC DETECTOR CIRCUIT (MAIN UNIT)

The APC detector circuit consists of L19, C135~
C140, C174, R79, R80, D18 and D19.

When antenna impedance is matched at 50Q, voltage
detected at D18 and D19 is at a minimum. When
antenna impedance is mismatched, the detected
voltage is greater than when matched.

The voltage detected at D18 and D19 is fed to pin 2
of IC7TA. IC7A is a differential amplifier. The APC
reference voltage is fed to pin 3.

When the antenna impedance is mismatched, the
voltage of IC7A pin 2 is greater than the reference
voltage. The output voltage of IC7 A pin 1 decreases,
decreasing Q21 and Q22 collector current.

to APC Amp IC7A ~4——————
and RF Meter AMP IC7B

to APC
Ics 5 §——— Detector

1 2 4 Circuit

Q20 c119 l

The change in collector current decreases the output
power of IC8 until the voltage of IC7A pin 2 equals as
the voltage of pin 3. Thus, stable RF output power
is obtained.

The output power from IC8 passes through the APC
detector circuit, the antenna switching circuit (D20),
the low-pass filter (L23~L25, C141~C147), and is
then applied to the antenna connector.

L19

C137I IC138
P 3

C135 R79 R8O C140
b4

from IC8 —»—4 +—9—»— t0 Antenna Switching
C136 l—« C139 Circuit D20
I I Dw% I L20
D18
C174 T8V

Fig. 8

4-6-4 OUTPUT POWER SELECTION CIRCUIT
(MAIN UNIT)

The output power selection circuit consists of R85
~R89 and Q23. This circuit shifts the RF output
power by shifting the APC reference voltage.

When HIGH output power is selected, Q23 is turned
OFF. RF output power is adjusted with R87.

When LOW output power is selected, Q23 is turned
ON. Series resistors R88 and R89 are connected in
parallel with series resistors R86 and R87. RF output
power is adjusted with R89.

HILO
from FRONT UNIT

4-6-5 RF METER AMP (MAIN UNIT)

The voltage detected at D18 and D19 is amplified at
IC7B and then applied to the FRONT UNIT as the
SRF signal.
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5-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

* Output voltage : 13.8V DC
e Current capacity : 20A or more
Al WER ouT
(2) STANDARD SIGNAL GENERATOR (SSG) sy —J S ENERATOR
* Frequency range : 0.1~500MHz i OSCILLO-
* Qutput level : —127~—-17dBm 1o POWER GABLE  to ANTENNA HOR. | SCOPE
~ 0 to
(0.1uv~32mV) CONNECTOR xtty
(3) DC VOLTMETER INPUT OUTPUT
* Input impedance : 50kQ/DC or better
DETECTOR
(4) OSCILLOSCOPE ,——’
* Frequency range  : DC~20MHz from J2
e Measuring range : 0.01~10V
(5) SWEEP GENERATOR IC-90CA/E UX-49A/E
o Frequency range  : 0.1~500MHz SYSTEM
e Sweep bandwidth : At least 30MHz
e Output impedance : 50Q
to ANTENNA CONNECTOR to D1
(6) DETECTOR STANDARD T I
0.001uF 1K60 SIGNAL DC
o—p GENERATOR VOLTMETER
INPUT OUTPUT
1K60
0.001uF
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
BANDPASS | 1 | » Frequency display: 435.000MHz MAIN | Connect the Adjust as follows: MAIN | C63,L9
FILTER (UX-49A U.S.A.: 445.000MHz2) oscilloscope to J2 L7
* Apply an RF sweep signal to the pin 1 via the
ANTENNA CONNECTOR. detector.
Sweep level: —20dBm (22mV)
Center frequency:
Same as the frequency
display.
Sweep band width: 20MHz
* Ground R49 with the jumper Symmetrical waves
wire. fo=435MHz
(U.S.A.: 445MH2)
NOTE: Remove the jumper wire from R49 after adjustment.
SENSI- 1 | ® Frequency display: 435.000MHz MAIN | Connect the DC Maximum MAIN | C45,L3
TIVITY (UX-49A U.S.A.: 445.000MHz) voltmeter to D1 L4
® Receiving cathode.
¢ Apply an RF signal to the
ANTENNA CONNECTOR.
Level: —107dBm (1uV)
(Approx.)
Dev. : +3.5kHz
Mod. : 1kHz
*R6: Max. CCW.*
NOTE: Adjust the signal generator output ievel for each time shoWing the DC voltmeter
at 30% of the lowest range full scale.

* CCW: Counterclockwise
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5-3 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
e Output voltage : 13.8V DC FM
e Current capacity  : 20A or more DEVIATION
AC POWER METER
(2) RF POWER METER (TERMINATED TYPE) SUPPLY
* Measuring range : 1~40W ATTENUATOR:
« Frequency range  : 400~500MHz more than 40dB
¢ Impedance : 50Q
« SWR : Less than 1.2 : 1 to POWER CABLE RF POWER
| METER
(3) AF GENERATOR (AG) to ANTENNA CONNECTOR
* Frequency range 1 200~2000Hz
* OQutput level : 0~100mV
1C-900
(4) AC MILLI-VOLTMETER SYSTEM UX-49A/E
¢ Measuring range 1 2~100mV
(5) FM DEVIATION METER MiC
* Frequency minimum : 500MHz
* Measuring range  : 0~ +5kHz MIC GND
AF ‘
GENERATOR to MIC CONNECTOR
PIN 1 (MIC)
AC MILLI- PIN 7 (MIC GND)
VOLTMETER
MIC CONNECTOR
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | e Frequency display: 435.000 MHz Rear | Connect the RF 25W MAIN R87
POWER (UX-49A U.S.A.: 445.000MH2) panel | power meter to the
* Transmitting ANTENNA
* HIGH/LOW POWER SWITCH: CONNECTOR.
HIGH
2 | e HIGH/LOW POWER SWITCH: 5W R89
LOW
DEVIATION | 1 | ¢ Frequency display: 435.000MHz Rear | Connect the FM +4.8kHz MAIN Ré1
(UX-49A U.S.A.: 445.000MH2) panel | deviation meter to
* Transmitting the ANTENNA
* Apply an AF signal to the MIC CONNECTOR via
CONNECTOR pin 1 (pin 7 is the attenuator.
ground).
Level: 20mV/1kHz
(UX-49A U.S.A. 65mV/1kHz)
* Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
* TONE SWITCH: OFF
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SECTION 6

BOARD LAYOUTS

uPC577H IC1
(FM IF AMPLIFIER)

L] L] G ] [ [ T

MC3357P IC2
(LOW POWER FM iF) SQUELCH FILTER
tNPUT INPUT
RF AUDIO  SCAN | FILTER ‘ DEMODULATOR
INPUT GND  MUTE CONTROL QUTPUT OUTPUT

[e [l Fol fol [@] Jol Fel ]

2] [e]

BYPASS INHIGH IN LOW GND  OUT  BYPASS Ve L] T[] , MLI;(?EJR L/%J LL%ER Lfl_l e
CRYSTAL ouTRUT TNPUT GUTPUT  INPUT
OSCILLATOR DECOUPLING
MB3756 IC3 TA78LO0SAP IC4
(VOLTAGE REGULATOR) (3-TERMINAL 5V REGULATOR)
O O

INPUT
outeut GNO
LT 1] BT LT BJ 1e] [ 1
V;n Vo Veer  GND GONTROL VT" NC v;uv
uPD2834C IC5 WPB571C IC6
(PLL FREQUENCY SYNTHESIZER) (LOW POWER PRESCALER)
voo fy 09 o010 Q7 EOU EOD EO L Mi M2 PSC  auT

o] [] [e] [w] [ie] (5] [e] [v] [s]

nEORBEOROENEREORD)

s7B R PSC DATA CK v GND

KN R % [ E1 R £

GND

uPC358C IC7
(DUAL DRIVER})

INPUT2 INPUT2
vee OUTPUTZ () 1+)

] [7] [e] [5]

O
LT T2 [ Le]

QUTPUT1 INPUT! INPUT! VEE
=3 {+)

SC-1027 iC8
(POWER MODULE)

ERjEN Gl [ [

GND  INPUT  Vcc BASE Vee oUTPUT
FIRST BIAS FINAL
STAGE STAGE
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SECTION 7

VOLTAGE DIAGRAM

e UX-49A/E
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SECTION 8 PARTS LIST

[MAIN UNIT] [MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

IC1 IC WPC577H X1 Discriminator CDB455C7A

1G2 IC MC3357P X2 Crystal CR188 (22.695MHz)

iC3 iC MB3756 X3 Crystal CR183 (5.12MHz)

IC4 iC TA78LO0OSAP (105, $#07, #08)

iC5 IC uPD2834C X3 Crystal CR184 (6.4MHz)

1C6 IC uPB571C (#02, 3#03)

IC7 IC WPC358C

iC8 IC SC-1027
L1 Coil LALO3NA 121K
L2 Coit LALO3NA 101K
L3 Coil LS-264

Q1 Transistor RN1204 ) L4 Coil LS-264

Q2 Transistor 28C2458 GR L5 Coil LA-232

Q3 Transistor 25C2668 O L& Coit LA-189

Q4 FET 3SK121 Y L7 Coil THW-252MX-1550A

Q5 FET 2S5K125 L8 Coil Lw-19

Q6 FET 3SK129 T L9 Coil 7HW-252MX-1550A

Q7 Transistor 25C2458 GR L10 Coil LW-19

Q8 Transistor 2S5A1048 Y L11 Coit LA-159

Q9 FET 2SK583 L12 Coil LALO2KR 101K

Q10 FET 25K583 L13 Coit LA-233

Q11 FET 2SK184 Y L14 Coil LA-233

Q12 Transistor 25C2458L G L15 Coil LA-233

Q13 Transistor 25C2458 GR L16 Coit LA-232

Q14 Transistor 25C2026 L17 Coil LA-232

Q15 Transistor RN1204 L19 Coit LA-232

Q16 Transistor RN1202 L20 Coil LW-19

Q17 Transistor 25C2026 L21 Coil LA-252

Q18 Transistor RN1204 L22 Coil LA-242

Q19 Transistor 25C2570 A L23 Coil LA-232

Q20 Transistor TRF559 L24 Coit LA-232

Q21 Transistor 25C2458 GR L25 Coil LA-232

Q22 Transistor 2SA1359

Q23 Transistor RN1204

Q24 Transistor 25C2458 GR

Q25 Transistor 2SB909 M R1 Resistor 22k R20
R2 Resistor 15kQ R20
R3 Resistor 4.7kQ ELR20
R4 Resistor 56002 ELR20

D1 Diode 1585133 R5 Thermistor 23D29

D2 Diode 15953 R6 Trimmer 2.2kQ RH0851CJ3J0CA

D3 Diode 18953 R7 Resistor 1.5kQ ELR20

D4 Diode 185853 R8 Resistor 47kQ) ELR20

D5 Diode RD3.6E B2 R9 Resistor 1.5kQ ELR20

Dé Diode RD6.2E B2 R10 Resistor 1.5kQ ELR20

D7 Diode 15953 R11 Resistor 22kQ R20

D8 Diode 15953 R12 Resistor 470Q ELR20

D9 Diode 18853 R13 Resistor 5.6kQ R20

D1o Diode 18853 R14 Resistor 330kQ ELR20

D11 Diode 185853 A R15 Resistor 100Q R20

D12 Diode 185133 R16 Resistor 2.2kQ ELR20

D13 Diode 188133 R17 Resistor 47kQ ELR20

D14 Diode 185133 R18 Resistor 10002 R20

D15 Diode 185216 R19 Resistor 22kQ R20

D16 Diode 1§S216 R20 Resistor 4.7kQ ELR20

D17 Diode 188133 R21 Resistor 330Q ELR20

D18 Diode 18897 R22 Resistor 100Q R25

D19 Diode 185897 R23 Resistor 2.7k} ELR20

D20 Diode Mi407 R24 Resistor 470Q R20.

D21 Diode MI308 R25 Resistor 10k} R20

D23 Diode 15CD11 R26 Resistor 1500 R20

D24 Diode 185133 R27 Resistor 390 R20
R28 Resistor 150Q R20
R29 Resistor 22Q) ELR20
R30 Resistor 1k(2 R20

Fi1 Ceramic CFVA455E10 R31 Resistor 47Q ELR20

Fi2 Crystal 23M15B2 R32 .| Resistor 100Q2 R25
R33 Resistor 820 ELR20
R34 Resistor 100kQ ELR20
R35 Resistor 33k ELR20
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R36 Resistor 2.2kQ R20 Cc13 Barrier Layer 0.1uF 16V
R37 Resistor 10kQ ELR20 C14 Barrier Layer 0.1uF 16V
R38 Resistor 220Q ELR20 Cc15 Barrier Layer 0.1uF 16V
R39 Resistor 100Q R20 Cc16 Ceramic 150pF 50V
R40 Resistor 100kQ ELR20 Cc17 Barrier Layer 0.1uF 16V
R41 Resistor 3.9kQ ELR20 Cc18 Cylinder UP125SL220K
R42 Resistor 100kQ ELR20 c19 Barrier Layer 0.1uF 16V
R43 Resistor 1kQ ELR20 c20 Tantalum 1uF 35v DN
R44 Resistor 10kQ R20 Cc21 Electrolytic 10uF 16V MS7
R45 Resistor 2.7kQ R20 c22 Ceramic 0.0047uF 50V
R46 Resistor 150Q R20 Cc23 Tantalum 0.1uF 35v DN
R47 Resistor 1.8kQ ELR20 C24 Ceramic 82pF 50V
R48 Resistor 8200 ELR20 C25 Ceramic 33pF 50V
R49 Resistor 12kQ2 R20 Cc26 Ceramic 27pF 50V
R50 Resistor 1kQ ELR20 c27 Ceramic 0.001uF 50V
R51 Resistor 560Q R20 Cc28 Ceramic 0.001uF 50V
R52 Resistor 4.7kQ ELR20 Cc29 Ceramic 0.001uF 50V
R56 Resistor 1kQ R20 C30 Ceramic 33pF 50V
R57 Resistor 6.8kQ ELR20 C31 Barrier Layer 0.01uF 25V
R58 Resistor 1kQ ELR20 C32 Electrolytic 4.7uF 25V MS7
R59 Resistor 100Q2 R20 C33 Ceramic 0.001uF 50V
R60 Resistor 10kQ2 ELR20 C34 Ceramic 0.0047uF 50V
R61 Trimmer 10kQ RH0521C14J08A C35 Ceramic 0.0047uF 50V
R62 Resistor 6.8kQ ELR20 C36 Ceramic 0.0047uF 50V
R63 Resistor 1kQ ELR20 Cc37 Ceramic 56pF 50V
R64 Resistor 1kQ ELR20 Cc38 Ceramic 120pF 50V
R65 Resistor 2.2kQ R20 Cc39 Ceramic 5pF 50V
R66 Resistor 8.2Q R20 C40 Ceramic 0.001uF 50V
R67 Resistor 150Q R20 ca1 Ceramic 0.001uF 50V
R68 Resistor 8.2 R20 C42 Ceramic 39pF 50V
R69 Resistor 2.2kQ R20 C43 Ceramic 0.001uF 50V
R70 Resistor 3.3kQ ELR20 C44 Ceramic 0.001uF 50V
R71 Resistor 1kQ ELR20 C45 Trimmer 6pF ECR-GAO06A30
R72 Resistor 56Q ELR20 C46 Ceramic 12pF 50V
R73 Resistor 1kQ R25 Cc47 Ceramic 10pF 50V
R75 Resistor 10002 R20 Cc48 Ceramic 47pF 50V
R76 Resistor 1kQ ELR20 Cc49 Ceramic 3pF 50V
R77 Resistor 100Q R20 C50 Ceramic 1pF 50V
R78 Resistor 100Q R20 C51 Ceramic 22pF 50V
R79 Resistor 4.7kQ R20 C52 Ceramic 0.001uF 50V
R80 Resistor 4.7kQ R20 C53 Ceramic 0.001uF 50V
R81 Resistor 100Q R50 C54 Ceramic 22pF 50V
R82 Resistor 100Q ELR20 C55 Ceramic 4pF 50V
R83 Resistor 22k R20 C56 Ceramic 22pF 50V
R84 Resistor 4.7kQ ELR20 C57 Ceramic 0.001uF 50V
R85 Resistor 15kQ R20 C58 Ceramic 0.001uF 50V
R86 Resistor 1.2kQ R20 C59 Ceramic 0.001uF 50V
R87 Trimmer 4.7kQ RHO0521CS3J04A C60 Ceramic 0.001uF 50V
R88 Resistor 6800 ELR20 C61 Ceramic 0.001uF 50V
R89 Trimmer 2.2kQ RH0521CJ3J05A Cc62 Ceramic 3pF 50V
R90 Resistor 820kQ2 ELR20 Cc63 Trimmer 6pF ECR-GADO6A30
R91 Resistor 10kQ R20 Cc64 Ceramic 0.001uF 50V
R92 Resistor 47kQ ELR20 C65 Ceramic 0.001pF 50V
R93 Resistor 10kQ ELR20 C66 Ceramic 0.001uF 50V
RO4 Resistor 330Q R20 Cc68 Barrier Layer 0.1uF 16V
R95 Resistor 3.3kQ R20 c69 Electrolytic 10uF 16V MS7
R96 Resistor 220kQ ELR20 C70 Electrolytic 10uF 16V MS7
R97 Resistor 47kQ ELR20 C71 Barrier Layer 0.1uF 16V
R99 Resistor 100Q ELR20 C72 Barrier Layer 0.1uF 16V
R100 Resistor 120Q R20 C73 Barrier Layer 0.1uF 16V
C74 Ceramic 47pF 50V
C75 Electrolytic 2.2uF 50V MS7
c76 Ceramic 0.001uF 50V
Cc1 Ceramic 47pF 50V c77 Barrier Layer 0.1uF 16V
c2 Ceramic 47pF 50V Cc78 Ceramic 0.001uF 50V
c3 Ceramic 47pF 50V C79 Electrolytic 47uF 6.3V MS7
Cc4 Ceramic 47pF 50V C80 Ceramic 0.001uF 50V
C5 Ceramic 47pF 50v c81 Ceramic 22pF 50V
c6 Ceramic 47pF 50V (#05, #07, $#08)
Cc7 Ceramic 47pF 50V C81 Ceramic 20pF 50V
c8 Ceramic 47pF 50V (#02, $#03)
Cc9 Electrolytic 2.2uF 50V MS7 c82 Trimmer 10pF Cv3sD1001
C10 Barrier Layer 0.01uF 25V c83 Ceramic 200pF 50V
C11 Ceramic 0.001uF 50V Cc84 Ceramic 100pF 50V
Cc12 Ceramic 0.001uF 50V C85 Barrier Layer 0.01uF 25V
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
C86 Barrier Layer 0.1pF 16V c168 Ceramic 47pF 50V
ce7 Electrolytic 4.7uF 25V MS7 C169 Ceramic 20pF 50V
cas Ceramic 0.001uF 50V C170 Ceramic 0.001uF 50V
c89 Ceramic 47pF 50V C171 Ceramic 47pF 50V

(o 1] Ceramic 47pF 50V C172 Ceramic 47pF 50V
Co1 Tantalum 10uF 16V DN C173 Ceramic 47pF 50V
C95 Barrier Layer 0.01uF 25V C174 Ceramic 47pF 50V
C96 Barrier Layer 0.01uF 25V C175 Ceramic 47pF 50V
c97 Tantalum 22uF 10V DN C176 Ceramic 47pF 50V
98 Tantalum 22uF 10V DN c177 Ceramic 47pF 50V
Cce9 Tantalum 0.1uF 35V DN Cc178 Ceramic 47pF 50V
C100 Ceramic 120pF 50V C180 Ceramic 0.0047uF 50V
Cc101 Ceramic 0.001uF 50V

C102 Electrolytic 100uF 10V MS7

C103 Ceramic 2pF 50V

C104 Ceramic 0.001yF 50V J1 Connector 3024-15AH

C105 Ceramic 6pF 50V J2 Connector IMSA-9201B-1-02-T
C106 Ceramic 47pF 50V

cin Ceramic 47pF 50V

c112 Ceramic 6pF 50V

C113 Ceramic 0.001uF 50V EP1 P.C. Board B-1309C

C114 Ceramic 6pF 50V EP4 Ferrite Bead D1 2-0P2.6-3-1.2H
C115 Cylinder UPO50SL5R6K

C116 Ceramic 47pF 50V

c17 Ceramic 2pF 50V

c118 Ceramic 4pF 50V W1 Jumper JPW-02A

Cc119 Ceramic 15pF 50V w2 Jumper JPW-02A

C120 Ceramic 1pF 50V w3 Jumper JPW-02A

c121 Ceramic 47pF 50V w4 Jumper JPW-02A

C122 Electrolytic 0.47yF 50V MS7 w5 Jumper JPW-02A

c123 Ceramic 0.001uF 50V W6 Jumper JPW-01 R-01

Cl124 Ceramic 0.001uF 50V

C125 Ceramic 0.001uF 50V

C126 Ceramic 470pF 50V

c127 Ceramic 470pF 50V

c128 Electrolytic 10uF 16V MS7

C129 Ceramic 0.001uF 50V

C130 Ceramic 0.001pF 50V

C131 Tantalum 10uF 35V DN

C132 Ceramic 0.001pF 50V [VCO UNIT]

C133 Electrolytic 10uF 16V MS7

C134 Ceramic 0.001pF 50V REF. NO. DESCRIPTION PART NO.
C135 Ceramic 0.5pF 500V

C136 Ceramic 10pF 50V at Transistor DTC124-K

C137 Ceramic 5pF 500V Q2 FET 25K125

C138 Ceramic 5pF 500V Q3 Transistor 25Ca356

C139 Ceramic 10pF 50V

C140 Ceramic 0.5pF 500V

Cci41 Ceramic 8pF 500V

C142 Ceramic 5pF 500V D1 Varicap 1T25

C143 Ceramic 10pF 500V D2 Diode 155216

C144 Ceramic 27pF 500V D3 Varicap 1T25

C145 Ceramic 7pF 500V

C148 Ceramic 10pF 500V

C147 Ceramic 5pF 500V

c148 Ceramic 5pF 500V L1 Choke LALO2NA R33
C149 Ceramic 20pF 50V L2 Coil LA-134

C150 Ceramic 47pF 50V L3 Choke LW-17

C151 Ceramic 47pF 50V L4 Choke LALO2NA R33
C152 Ceramic 47pF 50V

C153 Ceramic 47pF 50V

C154 Ceramic 47pF 50V

C155 Ceramic 47pF 50V R1 Resistor 100Q MCR10
C156 Ceramic 0.001uF 50V R2 Resistor 820Q MCR10
C157 Electrolytic 10uF 16V MS7 R3 Resistor 47k0Y MCR10
C158 Ceramic 0.001uF 50V R4 Resistor 10kQ) MCR10
c159 Ceramic 0.001uF 50V R5 Resistor 47kQ MCR10
C160 Ceramic 47pF 50V R6 Resistor 22kQ R20
C161 Ceramic 47pF 50V R7 Resistor 220Q MCR10
c162 Electrolytic 470uF 16V MS16 R8 Resistor 1kQ MCR10
C163 Electroiytic 470uF 16V MS16 R9 Resistor 6.8kQ2 MCR10
C164 Feed Through TF318-450E 102GMV 50V R10 Resistor 2200 MCR10
C165 Ceramic 0.001uF 50V R11 Resistor 100 MCR10
C166 Ceramic 47pF 50V

Cc167 Ceramic 2pF 500V
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[VCO UNIT]

REF. NO. DESCRIPTION PART NO.

Cc1 Ceramic 470pF 50V

Cc2 Trimmer 3pF CV38A0301
Cc3 Monolithic 7pF GRM40

C4 Monolithic 470pF GRM40

C5 Trimmer 6pF Cv38B0601
Cc6 Monolithic 3pF GRM40

[o74 Monolithic 12pF GRM40

c8 Monolithic 47pF GRM40

c9 Monolithic 1.5pF GRM40
Cc10 Monolithic 470pF GRM40
C11 Monolithic 8pF GRM40
c12 Monolithic 8pF GRM40
C13 Monolithic 0.5pF GRM40
C14 Monolithic 0.001uF GRM40
C15 Ceramic 6pF 50V

EP1 P.C. Board B-1221B
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SECTION 1 SPECIFICATIONS

Il GENERAL

* Frequency coverage

* Antenna impedance

* Frequency stability

* Power supply requirement
¢ Current drain (at 13.8V DC)

* Dimensions

* Weight
* Usable temperature range

H TRANSMITTER

* RF output power
* Emission mode

* Modulation system
* Max. frequency deviation
* Spurious emission

* VXO variable range

Bl RECEIVER

* Receiver system

* Moduiation acceptance
* intermediate frequencies
* Sensitivity

* Squelch sensitivity

® Selectivity

* Spurious and image rejection :

* RIT variable range

1240.00MHz~1300.00MHz
50Q unbatanced
+10ppm (—10°C~ +60°C) (+14°F ~ + 140°F)
13.8V DC+15% (Negative ground)
Transmit (HIGH) 6.0A
(LOW) 25A
Receive 550mA
177 (W) x 25(H) x 191(D) mm 7.0(W) x 1.0(H) x 7.5(D) inches
(Projections not included)
1.3kg (2.9 ibs))
—10°C~+60°C (+14°F~ +140°F)

HIGH 10W
LOW 1w
F3

'F2 (During “digital code squeich” operation with UT-28)

Variable reactance frequency modulation

+5.0kHz

More than 50dB below carrier output power

More than 40dB below carrier output power (LOW output power)
+7kHz

Triple-conversion superheterodyne

F3

1st 136.6MHz 2nd 17.2MHz 3rd 455kHz
Less than 0.22uV for 12dB SINAD

Less than 0.13uV

15.0kHz/—-6dB 30.0kHz/—-60dB

More than 60dB

+7kHz

3% All stated specifications are subject to change without notice or obligation.
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SECTION 4

CIRCUIT DESCRIPTION

4-1 CONSTRUCTION

UX-129A/E mainly consists of the MAIN UNIT and the
FRONT UNIT.

UX-129A/E 1200MHz BAND UNIT
1
FRONT MAIN
UNIT UNIT |
.
1
1
1

—
]
]
to INTERFAGE UNIT-B I
and other BAND UNITS 1
'
]

4-2 FRONT UNIT

4-2-1 SIGNAL SWITCHING CIRCUIT

The serial data signals from INTERFACE UNIT-B are
fed to IC3. UX-129A/E operation as a main band
transceiver or a sub band receiver is determined by
the commands of the serial data signals.

When pin 12 of IC3 outputs “HIGH,” the analog
switches (IC1, IC2) are controlled so that UX-129A/E
operates as a main band transceiver.

When pin 13 of IC3 outputs “HIGH,” the analog swit-
ches are controlled so that UX-129A/E operates as
a sub band receiver.

4-2-2 DATA CONTROL CIRCUIT

To get the address controt bits from the serial data
signals, IC6 and IC7 create CK and STB signals. 1C4
applies the band selection data to IC5. Then pin 7 of
1C5 outputs data for 1200MHz band selection.

For error-free operation, Q8 and Q9 operate as fol-
lows. When the power switch is turned ON, Q8 and
Q9 keep the output impedance of IC3 pin 15 high
until the FRONT UNIT receives the first STB signal.

IC1 13—
2
SQsA ; —"_Ll, } saLs
3
11 —
sQ2a - 1 10 saL2
sQ28 - — 9 I to
] MAIN UNIT
1 — 10
from DETA DET
INTERFACE . T 192 'If
UNIT-B DETB
s 2
1 J
SRFA Jl_rl'l SRF
B |
4 1 3 |
SAFB
ic2 |s
13} |12
2
DATA Ic3 to Data Control Circuit
Fig. 2

4-2-3 MIC MUTE CIRCUIT

While receiving, Q1 and Q2 mute the microphone
signals (MOD signal).

4-3 POWER SUPPLY CIRCUIT
(MAIN UNIT)

The power supply circuit consists of Q12~Q19, IC7,
IC8, and D14. When UX-129A/E is selected with the
REMOTE CONTROLLER, the power switch signal
(POSW signal) is applied from the FRONT UNIT and
Q12 and Q13 turns ON. 13.8V is applied to IC7 and
IC8 via Q13.

VOLTAGE LINES

LINE DESCRIPTION
HV From DC IN directly.
+8V | 8V regulated by IC7.
+5V | 5V regulated by IC8.

T8V Transmit 8V controlled by a PTT3
signal. Supplied by Q15.

R8V Receive 8V controlled by a PTT3
signal. Supplied by Q19.

POWER SUPPLY CIRCUIT

|
|
|
I
|
|
|
|
|
PTTS—o-f
|
|
|
|
|
|
|

) 1

|
+8V - 1c7
T

| c8o rlr

+

8—4—1



4-4 RECEIVER CIRCUITS

4-4-1 RF CIRCUIT (MAIN UNIT)

Receive signals enter the MAIN UNIT from the
ANTENNA CONNECTOR and pass through the
antenna switching module and FILTER A UNIT.
The FILTER A UNIT suppresses out-of-band signals.
Then the signals are amplified at Q23 and Q21 via
the bandpass filters FI2 and FI1.

4-4-2 IF CIRCUIT (MAIN UNIT)

After passing through FI1, signals are fed to 1st
mixer circuit Q20, and are mixed with 1st LO signals
from the PLL circuit to produce the 136.6MHz 1st IF
signals. The 1st IF signals are amplified at IF
amplifier Q31 and are fed to a bandpass filter. This
bandpass filter employs a resonator circuit consisting
of L13~L15 and C166~C171 and suppresses out-of-
band signals.

The 1st IF signals from the bandpass filter are fed to
2nd mixer circuit, Q30, and are mixed with 2nd LO
signals for converting the 1st IF signals to 17.2MHz
2nd IF signals. The 2nd IF signals from Q30 pass
through the matching coil L11 and a pair of crystai
filters (Fl4) to suppress out-of-band signals. Then
the 2nd IF signals pass through the matching coil
L10 and are amplified at IF amplifier Q29.

3RD IF CIRCUIT~FM DETECTOR

To get 119.4MHz 2nd LO signals, Q32 and X4 oscillate
39.8MHz signals. They are fed to the 3rd overtone
resonator circuit consisting of L16~L18 and C175
~C180 and are applied to the 2nd mixer.

The 2nd IF signals from Q29 are fed to 3rd mixer
circuit, Q28, and are mixed with 3rd LO signals
for converting the 2nd IF signals to 455kHz 3rd IF
signals. IC13 contains the local oscillator, limiter
amplifier, and active filter circuits. The 3rd LO circuit
and X3 generate 16.745MHz 3rd LO signals.

The 3rd IF signals from Q28 pass through the ceramic

“filter, FI3, to suppress unwanted signals. They are

then amplified at the limiter amplifier section (pin 5 of
1C13) and applied to the quadrature detector section
(pin 8 of IC13 and ceramic discriminator X2) to
demodulate 3rd IF signals to AF signals.

AF signals output from pin 9 on IC13 are applied to
the FRONT UNIT as the DET signal.

Signals output from pin 11 on 1C13 are rectified by
D23 for conversion to DC voltage and then applied to
the FRONT UNIT as the SQLS signal via the squelch
control circuit Q27.

A portion of the signals from FI3 is amplified at
S-meter amplifier IC12, and is detected at the rectifiers
D22. These signals are then applied to the FRONT
UNIT as the SRF signal. R109 adjusts the SRF signal

level.

S-meter Amp FM Detector 3rd IF Circuit
—————————————— - R122
! \ L I. M—a—R8V
I ~g | = (4
b3 o <
——-{———-——l Fis 115 =¥ IG 8 a
| Wy o | o
o LY== Q28 °g 9

m+ | E<. OE I

2 !

5 LRW2 ' <«—2nd IF
>3 i | C138 ¢ I 17.2MHz
< 1—¢

11'31;:: .8 : © g%v C141 |

aTo CTRET ¢—it—e] b
| = mOm™ | ci3e )%r—:..?_ :
7 6 5¢ | 2 1 OI
| 0sC |

M [ !

DET ]
UMITER —————————— —_
AMP 1c13
ACTIVE
FILTER
10| 1
T L] l
3
[&]
3 R120
DET —a- *
2l 5J g 19
5; G 5 o
sQL2—» -—1 ‘_
§I C146 o
o'|m' «
Fig. 4
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4-5 PLL CIRCUITS

4-5-1 GENERAL

The PLL circuit, adopting a dual modulus prescaler
system, allows half of desired frequency to be
generated directly from the VCO circuit. The PLL
consists of a prescaler (IC10) and PLL IC (ICS). These
circuits receive N-data from the CPU (REMOTE
CONTROLLER) in order to determine the operating
frequency.

N-data is determined by dividing the half of desired
frequency by the reference frequency. The desired
frequency is the transmit frequency in transmit mode
and the 1st LO frequency in receive mode.

Desired frequency x 0.5
Reference frequency

N-data =

A reference frequency of 5kHz is produced by X1,
Q26 and the divider inside IC9. A signal from the
VCO circuit is fed into 1C10, and divided N times at
IC9 and IC10.

The divided signal is applied to the phase detector in
1C9. Phase detection results in lock voltages being
output from pin 17.

Output from pin 17 is applied to a loop filter consist-
ing of Q10 and Q11. The signal passing through the
loop filter is fed to varactor diodes D1~D4 to control
the VCO output frequency.

RIT/VXO frequency shift controls reference frequency
shifting. Signals from pin 4 and pin 5 of IC9 control
RIT/VXO frequency shift. The signals are applied to
a D/A converter consisting of IC11 and R101. DC
output from the D/A converter applies varactor diode
D17 and shifts reference frequency. The timing con-
trol circuit consisting of Q24, Q25 and D16 generates
timing control signals for pin 11 of IC11.

4-5-2 DC-DC CONVERTER (DC-DC UNIT)

To create wide-band oscillation characteristics in the
VCO, a high voltage is applied to the loop filter. The
DC-DC converter consisting of 1IC1 and Q1 creates
approximately 20V DC from 5V DC to obtain wide
range lock voltages for the PLL circuit.

4-5-3 VCO CIRCUIT (VCO UNIT)

The VCO, Q1, employs a Colpitts oscillator circuit.
VCO oscillating signals are controlled by varactor
diodes (D1~D4) with PLL lock voltage from the loop
filter (Q10, Q11).

Modulation signals then change the capacitance of
D1 and D2 to produce FM modulation.

The output from the VCO circuit is buffer amplified
at Q2 and IC1 and is fed to low-pass filter consisting
of strip line. Then the signals are buffer amplified
at Q2 and are fed to the doubler circuit.

PLL CIRCUIT

r——H———————— . """ "%®0 - T = -
e ﬂl M Sav Ro5 |
REFERENCE UP/DOWN TIMMING | . |

| 3 losciLLaToRrje] counTer fe{ contROL | L 4 fromice
| =1 ax» IC11 Q24,Q25,D16| | | pin§ ——y [

6.4MH
I ‘ 3 A | |< pind —» I
L —— ____l __________ — l
CKD —> : pin2 — !
PROGRAM
PSTB —> DIVIDER L—— R145=& [# [#]
DATA—> ICo -: T [wi514 1312111009 ||
+5v | n v '8 1C11 |
>
J, | 3®53x| 1 23456 78 :
o o
LOOP DC-DC
PR LER FILTER e CONVERTER l |
Q10, Q11 UNIT IC1, Q1 | [
Vr_I | |
|
VCO UNIT BUFFER BUFFER to | |
Moo—> a1,02, ko amp | e [/l amp | Doubler | |
D1~D4 IC1 Q2 Circuit | |
' |
' |
L )
Fig. 5§
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4-5-4 DOUBLER CIRCUIT (MAIN UNIT)

VCO signals from Q2 are doubled at the doubler
circuit consisting of D2, D3, L3 and L4. Doubled
VCO signals are fed to the diode switching circuit.

4-5-5 DIODE SWITCHING CIRCUIT

(MAIN UNIT)

The diode switching circuit consists of D4~D7.
While receiving, D7 is turned ON and the doubled VCO

signals are applied to the 1st mixer circuit Q20 via

FILTER C UNIT.

While transmitting, D4 is turned ON and the doubled
VCO signals are applied to buffer amplifier Q3 via

4-6 TRANSMITTER CIRCUITS

4-6-1 TRANSMIT PREDRIVER (MAIN UNIT)

The doubled VCO output is amplified at Q3 and Q4
and obtains more than 10dBm, 10mW. The amplified
signals are applied to YGR module (1C2) via C32 and
R33.

4-6-2 PA CIRCUIT (MAIN UNIT)

The YGR module (IC2) is a driver amplifier which pro-
vides 1W output. RF signals from 1C2 are applied to
pin 1 of IC3. The PA circuit IC3 is a power amplifier
which provides 10W output. Amplified signals at
IC3 are applied to the antenna switching module.

FILTER B UNIT.
TRANSMIT PA CIRCUIT I APC DETECTOR CIRCUIT
PREDRIVER K IR SRS 5
| APC |
+— CONTROL APC AMP |
T IC6a
| : |
e - T
BUFFER PREDRIVE | | RF POWER
from FILTERB —>| — AMP AMP l DRI\IIE amp | ot T aHE | PHASEDET | o} ANT sW
UNIT Q3 Q4 | c2 ic3 | D8 | IC4
RF METER
CO?J?:OL [e—r8v ?chgi > shF
Qs, Q9 je—138V
Fig. 6

4-6-3 APC DETECTOR CIRCUIT
(MAIN UNIT)

The APC detector circuit consists of strip line, C57

~C59, R65~R57 and D8.

When antenna impedance is matched at 50Q), voltage
detected at D8 is at a minimum. When antenna
impedance is mismatched, the detected voltage is

greater than when matched.

The voltage detected at D8 is fed to pin 6 of IC6A.

IC6A is a differential amplifier.
voltage is fed to pin 5.

The APC reference

When the antenna impedance is mismatched, the
voltage of IC6A pin 6 is greater than the reference

voltage.
decreasing Q5 and Q6 collector current.

The output voltage of IC6A pin 7 decreases,

The change in collector current decreases the output
power of Q4 and IC2 until the voltage of IC6A pin 6
equals the voltage of pin 5. Thus, stable RF output

power is obtained.

The output power from IC3 passes through the antenna
switching module with the low-pass filter (IC4), and is

then applied to the ANTENNA CONNECTOR.

8—4—

4-6-4 OUTPUT POWER SELECTION CIRCUIT
(MAIN UNIT)

The output power selection circuit consists of R47~
R50 and Q7. This circuit shifts the RF output power
by shifting APC reference voltage.

When HIGH output power is selected, Q7 is turned
OFF. RF output power is adjusted with R49.

When LOW output power is selected, Q7 is turned
ON. Series resistors R47 and R48 are connected in

parallel with series resistors R49 and R50. RF output
power is adjusted with R47.
4-6-5 RF METER AMP (MAIN UNIT)

The voltage detected at D8 is amplified at IC6B and
then applied to the FRONT UNIT as the SRF signal.

4






5-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
® Output voltage :13.8VDC
» Current capacity : 20A or more

(2) STANDARD SIGNAL GENERATOR (SSG)
* Frequency range : 0.1~1400MH2z

¢ Output level 1 —=127~—17dBm
(0.1uV~32mV)

(3) DC VOLTMETER
¢ Input impedance : 50kQ/DC or better

STANDARD
AC POWER SIGNAL
SUPPLY l GENERATOR

to POWER CABLE  to ANTENNA CONNECTOR

FREQUENCY
COUNTER | DpC
1—_ VOLTMETER

to R134 to D11
(4) FREQUENCY COUNTER
* Frequency range : 0.1~150MHz
* Frequency accuracy : +1ppm or better IC-900A/E UX-120A/E
 Sensitivity : 100mV or better SYSTEM i
MEASUREMENT ADJUSTIENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
SENSI- 1 | » Frequency display: 1270.000MHz | MAIN | Connect the DC Maximum MAIN L7
TIVITY ® Receiving voltmeter to D11
: ¢ Apply an RF signal to the cathode.
ANTENNA CONNECTOR.
2 Level: (;:)g:gf)'“ (1uv) Maximum (Repeat L18, L17
Dev. : +3.5kHz several times.) L16
Mod. : 1kHz
*R109: Max. CW*
3 Maximum L12
4 Maximum (Repeat L15, L14
several times.) L13
5 Connect the 119.400MHz Verify
frequency counter | (+50Hz2)
to R134.
6 Connect the DC Maximum L11, L10
voltmeter to D11
cathode.
NOTE: Adjust the signal generator output level for each time showing the DC voltmeter
at 30% of the lowest range full scale.
S-METER 1 | * Frequency display: 1270.000MHz | FUNC- | S/RF INDICATOR S9 (5 dots) MAIN R109
¢ Receiving TION '
¢ Apply an RF signal to the DISPLAY lz__j_m J
ANTENNA CONNECTOR.
Level: —107dBm (1uV)
Dev. : £3.5kHz
Mod. : 1kHz

* CW: Clockwise

8§—-565—2







5-3 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
¢ Qutput voltage
¢ Current capacity

: 13.8V DC
: 20A or more

(20 RF POWER METER (TERMINATED TYPE)

* Measuring range : 1~20W
* Frequency range : 1200~1400MHz
¢ Impedance 1 50Q

¢ SWR : Less than 1.2:1
(3) AF GENERATOR (AG)

* Frequency range 1 200~2000Hz

* Output level : 0~100mV
(4) AC MILLI-VOLTMETER

e Measuring range : 2~100mV

(5) FM DEVIATION METER
* Frequency minimum : 1400 MHz

FM

METER

AC POWER |

DEVIATION

SUPPLY c:,_\

ATTENUATOR:
more than 40dB

to POWER CABLE
METER

vio |

RF POWER

to ANTENNA CONNECTOR

1C-900
SYSTEM

UX-129A/E

MIC GND

MIC

* Measuring range : 0~x5kHz
AF |
GENERATOR
to MIC CONNECTOR
PIN 1 (MIC)
AC MILLI- PIN 7 (MIC GND)
VOLTMETER
MIC CONNECTOR
MEASUREMENT D AENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | » Frequency display: 1270.000MHz Rear | Connect the RF 10W MAIN R49
POWER e Transmitting panel | power meter to the
e HIGH/LOW POWER SWITCH: ANTENNA
HIGH CONNECTOR.
2 | « HIGH/LOW POWER SWITCH: 1w R47
LOW
DEVIATION | 1 [ » Frequency display: 1270.000 MHz Rear | Connect the FM +4.8kHz MAIN R142
* Transmitting panel | deviation meter to
¢ Apply an AF signal to the MIC the ANTENNA
CONNECTOR pin 1 (pin 7 is CONNECTOR via
ground). the attenuator.
Level: 20mV/1kHz
(UX-129A U.S.A. 65mV/1kHz2)
¢ Set the FM deviation meter.
HPF: 300Hz
LPF : 3kHz
* TONE SWITCH: OFF
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SECTION 6

BOARD LAYOUTS

e MAIN UNIT
HPC1851G IC1 §C-1077 IC2
(RF WIDE BAND AMP) (POWER AMP)
O
N
Vce
GND
ENjE B U =]
our GND INPUT Ve BASE OUTPUT
FIRST BIAS FINAL
STAGE STAGE
SC-1066 IC3 MDO00O4H IC4
(POWER AMP) (ANT SELECTOR)
L] |2 R EY N Y LIl ] LIl e
GND  INPUT Veo BASE vee OUTPUT ™™ GND ANT BiAS GNO RX GND
FIRST BiAS FiNAL
STAGE STAGE
uPC358G2 1C6 AN6541 IC7
(DUAL DRIVER) neurs teurs (3-TERMINAL 8V REGULATOR)
vee OUTPUTZ (-}
[e] [7] [el I_]
O 1 OUTPUT
3!N2PSTND
DT ] BT Te]
OUTPUT! INPUT! INPUTI VeE
=1 h
HA7805 IC8 TC9181P IC9
(3-TERMINAL 5V REGULATOR) (PROGRAM DIVIDER)
vDD DOI Doz H L LD G ST DATA
[e] [] [e] [=] el [o] [i] [] [
1 OUTPUT )
2 GND
3 INPUT
Ll el LT L] T Tel T TeT Te]
6NO  XT XT POt PIN  PSC TEST CK
TD61278P IC10 uPD4193BC IC11
(PRESCALER) (UP/DOWN COUNTER) ST R
NG PSC 64s128 OUT JO  RESET BORROW CARRY (PE) Jz J3
fe1 (71 [e1 [5] m [5] [e] [w] [ie] [0] [w] [o]
KN X I EY I S ' L_l B L] B [ [T [
vee N sias  GND gt Q@0  CLOCK CLOCK UF @z @3  vss
DOWN
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HPCS77H IC12
(FM IF AMP)

L] [l BT Ll I L] T

BYPASS IN HIGH IN LOW GND ouT BYPASS Vcc

MC3357P IC13
(LOW POWER FM AMP) SQUELCH FILTER

INPUT INPUT

RF AUDIO  SCAN | FILTER ‘ DEMODULATOR
INPUT  GND MUTE CONTROL OUTPUT OUTPUT

[ie] fio] [ Tol [zl To] [] [ol

L [, L] [af =] [ef L] [e]
H/_J IXER  Vco 'LLPA”IJ$R l LIMITER QUAD

M
OUTPUT QUTPUT INPUT

CRYSTAL
OSCILLATOR DECOUPLING

e DC-DC UNIT

TL499ACP IC1
(SWITCHING REGULATOR)

OUTPUT GND SWINPUT GND

[e] {1 Tel [s]

O

L] [e] [2] [e]
SERIES REFERENCE SW REG SW CURRENT
v v CONTROL
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2SC1645 B
Q1

c
&? e
E

COLLECTOR
EMITTER
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EMITTER ]

Symbol : LY

2SB909M
Q15,Q19

-]
BASE
COLLECTOR
EMITTER

25C2712GR
Q27

BASE ]
j\—j COLLECTOR
EMITTER []

Symbol: LG

* VCO

2SK125
Q1

SOURCE H

28C3355
Q2

&wuscwn
EMITTER

BASE E

RN1404
Q7,Q12,Q14,
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SECTION 7 VOLTAGE DIAGRAM
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SECTION 8

[MAIN UNIT]

PARTS LIST

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC uPC1651G D24 Zener RD6.2M B2
IC2 IC 8C-1077 D25 Diode 185226
IC3 IC $C-1066 D26 Diode 158187
IC4 iC MDO004H D27 Zener RD5.6M B3
1C6 iIC WPC358G2
iIc7 IC AN6541
iC8 IC WA7805 Fi1 Dietectric EZF-GC70BT11
IC9 IC TC9181P Fl2 Dielectric EZF-GC70BT11
IC10 IC TD6127BP F13 Ceramic CFW455E
Ic11 IC WPD4193BC F14 Crystal 17M158
1C12 IC WPC577H
1C13 iIC MC3357P
X1 Crystal CR191
X2 Discriminator CDB455C7A
o Transistor 25C1645 B X3 Crystal CR166
Q2 Transistor 2SC3355 x4 Crystal CR240
Q3 Transistor 25C3356
Q4 Transistor 25C3356
Q5 Transistor 2SA1359 L1 Coil MLF3216A 1ROM
Q6 Transistor 28C2712 Y L2 Coll LALO2T8 1RO
Q7 Transistor RN1404 L3 Coit LR-168
Qs Transistor 2581018 L4 Coll LA-233
Qe Transistor 2sC2712 Y LS Coil LALO2TB 1RO
Q10 Transistor 2SC2712 Y L6 Coit LALO2TB 100K
Q11 FET 2SK162 L7 Coil LS-265
Q12 Transistor RN1404 L8 Coll LALO3NA 121K
Q13 Transistor 2SA1359 L9 Coil LALO3NA 101K
Q14 Transistor RN1404 L10 Coll LS-272
Q5 Transistor 258909M L11 Coil LS-272
Q16 Transistor RN1404 L12 Coil LS-265
a7 Transistor RN1404 L13 Coit LS-259
Q18 Transistor RN1404 L14 Coll LS-259
Q19 Transistor 25B909M L15 Coil LS-259
Q20 Transistor 25C3358 L16 Coil LS-259
Q21 Transistor 2SC3586 L17 Coil LB-217
Q22 Transistor 25C2712 Y L18 Coil LS-259
Q23 FET MGF-1202 L19 Coll LALOSNA R82M
Q24 Transistor 28C2712 Y
Q25 Transistor 25C2712 Y
Q26 Transistor 25C2712 Y R1 Resistor 10kQ2 MCR10
Q27 Transistor 2S5C2712 GR R3 Resistor 10Q MCR10
Q28 Transistor 28C3770 3 R4 Resistor 150Q MCR10
Q29 Transistor 28C3770 3 R5 Resistor 10Q MCR10
Q30 FET 35K121 Y R6 Resistor 270Q MCR10
Q3t Transistor 25C3356 R7 Resistor 18Q MCR10
Q32 Transistor 25C3772 3 R8 Resistor 270Q MCR10
R9 Resistor 10Q MCR10
R10 Resistor 150Q MCR10
D1 Diode 1SS196 R11 Resistor 10Q MCR10
D2 Diode 185216 R12 Resistor 100Q MCR10
D3 Diode 18S218 R13 Resistor 6.8k MCR10
D4 Diode 185216 R14 Resistor 1kQ MCR10
D5 Diode 185216 R15 Resistor 270Q MCR10
D6 Diode 158216 R16 Resistor 18Q MCR10
D7 Diode 185216 R17 Resistor 270Q MCR10
D8 Diode 188101 R18 Resistor 10kQ MCR10
D8 Diode 155196 R19 Resistor 10kQ MCR10
D10 Diode 155196 R20 Resistor 10k MCR10
D11 Diode 188211 R21 Resistor 1kQ MCR10
D13 Diode 15CD11 R22 Resistor 10002 MCR10
D14 Diode 155196 R23 Resistor 1kQ MCR10
D15 Zener RD4.3M B1 R24 Resistor 100Q MCR10
D16 Diode 185184 R25 Resistor 10kQ MCR10
D17 Varicap 1SV166 T2B R26 Resistor 3.3kQ2 MCR10
D18 Diode 155196 R27 Resistor 1kQ MCR10
D19 Diode 158226 R28 Resistor 180Q2 MCR10
D20 Diode 155196 R29 Resistor 3.3kQ2 MCR10
D21 Diode 155196 R30 Resistor 1kQ MCR10
D22 Diode HSMB88AS R31 Resistor 18002 MCR10
D23 Diode HSMBBAS R32 Resistor | 270Q MCR10
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R33 Resistor 180 MCR10 R110 Resistor 1.5kQ MCR10
R34 Resistor 2700 MCR10 R111 Resistor 47kQ MCR10
R35 Resistor 15Q R50 R112 Resistor 1.5kQ2 MCR10
R36 Resistor CRH200R-02J4.7 R113 Resistor 1kQ MCR10
R37 Resistor CRH100XR-02J2.2 R114 Resistor 22kQ MCR10
R38 Resistor 560Q MCR10 R115 Resistor 1.5kQ2 MCR10
R39 Resistor 10kQ MCR10 R116 Resistor 56kQ MCR10
R40 Resistor 47kQ MCR10 R117 Resistor 100Q2 MCR10
R41 Resistor 10kQ MCR10 R118 Resistor 18k2 MCR10
R42 Resistor 100Q MCR10 R119 Resistor 47002 MCR10
R43 Resistor 2.2MQ MCR10 R120 Resistor 330kQ2 MCR10
R44 Resistor 15kQ MCR10 R121 Resistor 5.86kQ MCR10
R45 Resistor 56kQ MCR10 R122 Resistor 100Q MCR10
R46 Resistor 4,760} MCR10 R123 Resistor 100Q2 MCR10
R47 Trimmer 1kQ RHO0421C13J0SA R124 Resistor 470Q MCR10
R48 Resistor 3300 MCR10 R125 Resistor 22kQ MCR10
R49 Trimmer 2.2kQ RH0421CJ3J09A R126 Resistor 4.7kQ2 MCR10
R50 Resistor 1.2kQ MCR10 R127 Resistor 100Q MCR10
R51 Resistor 3.3k MCR10 R128 Resistor 220Q MCR10
R52 Resistor 8.2kQ MCR10 R129 Resistor 10kQ MCR10
R53 Resistor 180kQ MCR10 R130 Resistor 220Q MCR10
R54 Resistor 2.7kQ MCR10 R131 Resistor 22kQY MCR10
R55 Resistor 4.7kQ2 MCR10 R132 Resistor 6.8kQ MCR10
RS6 Resistor 100Q R25 R133 Resistor 15002 MCR10
R57 Resistor 47Q MCR10 R134 Resistor 390 R20
R58 Resistor 470Q MCR10 R135 Resistor 150Q MCR10
R59 Resistor 1kQ MCR10 R136 Resistor 1.8k02 MCR10
R60 Resistor 120Q2 R50 R137 Resistor 100Q2 MCR10
R62 Resistor 4.7kQ2 MCR10 R138 Resistor 4.7kQ) MCR10
R63 Resistor 2.2kQ MCR10 R139 Resistor 1kQ MCR10
R64 Resistor 100Q2 MCR10 R140 Resistor 10kQ2 MCR10
R65 Resistor 1.5kQ MCR10 R141 Resistor 47kQ MCR10
R66 Resistor 470Q MCR10 R142 Trimmer 10kQ RH0421C14J0KA
R67 Resistor 1.5kQ MCR10 R143 Resistor 120Q MCR50
R69 Resistor 1kQ MCR10 R144 Resistor 470Q MCR10
R70 Resistor 2.2kQ2 MCR10 R145 Resistor 330Q R20
R71 Resistor 12kQ2 MCR10

R72 Resistor 120kQ MCR10

R73 Resistor 1kD MCR10 Cc1 Ceramic 0.001uF GRM40
R74 Resistor 10kQ MCR10 Cc2 Electroiytic 100uF 10V MS7
R75 Resistor 10kQ2 MCR10 Cc3 Tantafum 1uF 16vY SV
R76 Resistor 10kQ MCR10 C4 Ceramic 0.001yF  GRM40
R77 Resistor 10kQ MCR10 C5 Ceramic 22pF GRM40
R78 Resistor 1kQ MCR10 Cc6 Ceramic 22pF GRM40
R79 Resistor 10kQ MCR10 c7 Cylinder uP125 SL 2R2K
R8O Resistor 1kQ MCR10 c8 Ceramic 4pF GRM40
R81 Resistor 100kQ MCR10 (03] Ceramic 2pF GRM40
RB2 Resistor 33kQ MCR10 Cc10 Ceramic 4pF GRM40
R83 Resistor 150Q MCR10 C11 Ceramic 1pF GRM40
R84 Resistor 39Q MCR10 c12 Ceramic 4pF GRM40
R85 Resistor 150Q MCR10 Cc13 Ceramic 22pF GRM40
R86 Resistor 2200 MCR10 Cc14 Ceramic 470pF GRM40
R87 Resistor 22kQ MCR10 C15 Ceramic 120pF GRM40
R88 Resistor 6.8kQ2 MCR10 C16 Ceramic 22pF GRM40
R89 Resistor 100 MCR10 c17 Ceramic 2pF GRM40 CH
RO Resistor 1.5kQ MCR10 c18 Cylinder UP125 SL 220J
R91 Resistor 10Q MCR10 c19 Ceramic 4pF GRM40
R92 Resistor 680 MCR10 C20 Ceramic 470pF GRM40
R93 Resistor 100kQ MCR10 c21 Ceramic 4pF GRM40
R94 Resistor 47kQ MCR10 c22 Ceramic 470pF GRM40
R95 Resistor 47kQ MCR10 c23 Ceramic 22pF GRM40
R96 Resistor 2.2kQ MCR10 C24 Ceramic 470pF GRM40
R97 Resistor 100kQ MCR10 C25 Ceramic 3pF GRM40
R98 Resistor 100kQ MCR10 C26 Ceramic 120pF GRM40
R99 Resistor 47kQ MCR10 c27 Ceramic 470pF GRM40
R100 Resistor 100kQ MCR10 c28 Ceramic 2pF GRM40
R101 Array RKMS6L J 104 Cc29 Ceramic 120pF GRM40
R102 Resistor 100kQ MCR10 C30 Ceramic 470pF GRM40
R103 Resistor 10kQ) MCR10 Ci Ceramic 0.5pF GRM40
R104 Resistor 47kQ MCR10 C32 Ceramic 3pF GRM40
R105 Resistor 47k MCR10 C33 Ceramic 470pF GRM40
R106 Resistor 2.2kQ MCR10 - C34 Ceramic 470pF GRM40
R107 Resistor 3900 MCR10 C35 Tantalum 3.3uF v sy
R108 Thermistor 33D28 C36 Ceramic 470pF GRM40
R109 Trimmer 1kQ RH0421C13J09A Cc37 Ceramic 470pF GRM40
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

C38 Tantalum 10uF 16V SV C113 Ceramic 6pF GRM40
C39 Ceramic 470pF GRM40 C114 Ceramic 0.001uF GRM40
C40 Ceramic 470pF GRM40 C115 Ceramic 0.1uF GRM40 F
Cca1 Tantalum 10uF 16V SV C116 Cylinder UP125 SL 101
C4a2 Ceramic 470pF GRM40 c117 Ceramic 220pF GRM40
C43 Ceramic 470pF GRM40 Cc118 Ceramic 100pF GRM40
Ca4 Tantalum 10uF 16V SV c119 Ceramic 8pF GRM40 UJ
C45 Ceramic 470pF GRM40 C120 Trimmer ECR-GAO10A30

C46 Ceramic 470pF GRM40 c121 Ceramic 22pF GRM40 CH
Cc47 Tantalum 10uF 18V SV ci21 Ceramic 22pF GRM40 UJ
C48 Tantalum 0.1uF 35v 8V C122 Ceramic 470pF GRM40
C49 Ceramic 2pF GRM40 Cc123 Tantalum 1uF 16V 8V
C50 Ceramic 470pF GRM40 C124 Ceramic 0.001uF  GRM40
C51 Electrolytic 10uF 16V MS7 C125 Tantalum 3.3uF 16V SV
C52 Ceramic 470pF GRM40 C126 Ceramic 0.001uF  GRM40
C53 Ceramic 470pF GRM40 c127 Ceramic 0.001uF GRM40
C54 Ceramic 470pF GRM40 c128 Ceramic 0.1uF GRM40 F
C55 Ceramic 470pF GRM40 c129 Ceramic 0.1uF GRM40 F
C56 Ceramic 470pF GRM40 C130 Ceramic 0.1uF GRM40 F
C57 Ceramic 15pF GRM40 C131 Ceramic 150pF GRM40
C58 Ceramic 0.5pF GRM40 CH C132 Ceramic 0.1uF GRM40 F
C59 Ceramic 470pF GRM40 c133 Ceramic 0.01uF GRM40 F
C60 Ceramic 470pF GRM40 C134 Ceramic 82pF GRM40
C61 Ceramic 470pF GRM40 C135 Tantalum 0.1uF 35V 8V
c62 Ceramic 470pF GRM40 C136 Ceramic 0.1uF GRM40 F
C63 Ceramic 470pF GRM40 c137 Electrolytic 4.7uF 25V MS7
Cc64 Ceramic 0.1uF GRM40 F C138 Ceramic S5pF GRM40
C65 Electrolytic 470uF 16V S8 C139 Ceramic 47pF GRM40
C66 Electrolytic 2200uF 16V S8 C140 Tantalum 0.1uF 35V 8V
ce7 Feed Through TF318-450E 102 GMV 50V Cc141 Ceramic 120pF GRM40
Ccé68 Barrier Layer 0.1uF 16V C142 Ceramic 0.1uF | GRM40 F
C69 Tantalum 3.3uF 35V DN C143 Ceramic 0.001yF  GRM40
C70 Ceramic 0.1uF GRM40 F C144 Ceramic 0.001uF GRMA40
cn Ceramic 470pF GRM40 C145 Ceramic 470pF GRM40
C72 Electrolytic 47uF 6.3V MS7 C146 Ceramic 0.0015uF GRM40
C73 Electrolytic 10uF 16V MS7 C147 Ceramic 47pF GRM40
C74 Ceramic 470pF GRM40 C148 Ceramic 0.0015uF GRM40
C75 Electrolytic 10uF 16V MS5 C149 Ceramic 33pF GRM40
C76 Ceramic 0.0022uF GRM40 C150 Ceramic 0.001pF  GRM40
Cc77 Ceramic 0.0022uF GRM40 C151 Electrolytic 4.7uF 25V Ms7
C78 Ceramic 0.0022uF GRM40 C152 Ceramic 0.0047uF GRM40
C79 Ceramic 0.01uF GRM40 F C153 Ceramic 0.001uF GRM40
Cc80 Tantalum 10uF 16V SV C154 Ceramic 0.0047uF GRM40
C81 Tantalum 10uF 16V DN C155 Ceramic 0.0047uF GRM40
c82 Tantalum 1uF 35V DN C156 Ceramic 0.001uF  GRM40
c83 Ceramic 470pF GRM40 c157 Ceramic 56pF GRM40
C84 Tantalum 4.7uF 10V SV C158 Ceramic 22pF GRM40
c85 Tantalum 4.7uF 10V 8V C159 Ceramic 4pF GRM40
C86 Ceramic 470pF GRM40 C160 Ceramic 82pF GRM40
c87 Ceramic 18pF GRM40 C161 Ceramic 22pF GRM40
c88 Ceramic 12pF GRM40 C162 Ceramic 470pF GRM40
c89 Ceramic 470pF GRM40 C163 Ceramic 0.001uF  GRM40
C90 Ceramic 470pF GRM40 C164 Ceramic 0.001uF  GRMA40
C91 Ceramic 2pF GRM40 C165 Ceramic 22pF GRM40
C92 Ceramic 470pF GRM40 C166 Ceramic 5pF GRM40
Cc93 Ceramic 2pF GRM40 Cc167 Ceramic 8pF GRM40
C94 Ceramic 470pF GRM40 C168 Ceramic 0.5pF GRM40
C95 Ceramic 0.001uF  GRM40 C169 Ceramic 8pF GRM40
C96 Ceramic 2pF GRM40 Cc170 Ceramic 0.5pF GRM40
c97 Ceramic 470pF GRM40 C171 Ceramic 12pF GRM40
c98 Ceramic 2pF GRM40 C172 Ceramic 470pF GRM40
Cc99 Ceramic 2pF GRM40 C173 Ceramic 0.001yF GRM40
C100 Ceramic 0.5pF GRM40 C174 Ceramic 5pF GRM40
Cc101 Ceramic 0.001uF GRM40 C175 Ceramic 6pF GRM40
C102 Tantalum 1uF 16V 8V C176 Ceramic 9pF GRM40
Cc103 Ceramic 0.5pF GRM40 c177 Ceramic 1pF GRM40
C104 Ceramic 470pF GRM40 C178 Ceramic 12pF GRM40
C105 Ceramic 470pF GRM40 Cc179 Ceramic 1pF GRM40
C106 Ceramic 0.001F GRM40 C180 Ceramic 15pF GRM40
c107 Ceramic 0.001F GRM40 Cc181 Ceramic 470pF GRM40
c108 Ceramic 470pF GRM40 c182 Ceramic 0.001uF  GRMA40
Cc109 Ceramic 470pF GRM40 c183 Ceramic 39pF GRM40
C110 Ceramic 0.001puF  GRMA40 Cc184 Ceramic 47pF GRM40
ci Ceramic 0.001uF  GRMA40 C185 Trimmer ECR-GAO15E30

c112 Ceramic 0.5pF GRM40 c186 Ceramic 22pF GRM40
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[MAIN UNIT]

[VCO UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
c187 Ceramic 470pF GRM40 R7 Resistor 2200 MCR10
c188 Tantalum 4.7uF 10V S8V R8 Reslstor 4.7kQ MCR10
c189 Ceramic 470pF GRM40 R9 Resistor 1.5kQ MCR10
C190 Ceramic 470pF GRM40 R10 Resistor 100Q MCR10
C191 Ceramic 470pF GRM40
c192 Ceramic 470pF GRM40
c193 Ceramic 470pF GRM40 C1 Ceramic 470pF GRM40
C194 Ceramic 470pF GRM40 c2 Tantalum 0.47pF 25V 8V
C195 Ceramic 470pF GRM40 c3 Tantalum 10pF 16v SV
C196 Ceramic 0.001uF GRM40 c4 Ceramic 470pF GRM40
c197 Ceramic 0.1uF GRM40 F C5 Ceramic 3pF GRM40
c198 Ceramic 470pF GRM40 Cc6 Ceramic 3pF GRM40
c199 Ceramic 2pF GRM40 Cc7 Ceramic 470pF GRM40
C200 Ceramic 1pF GRM42-6 CH Cc8 Ceramic 470pF GRM40
C204 Ceramic 47pF GRM40 c9 Ceramic 1pF GRM40
C205 Ceramic 0.001uF GRM40 Cc10 Ceramic 470pF GRM40
C206 Ceramic 2pF GRM40 c11 Ceramic 0.001pF GRM40
C207 Ceramic 0.1uF GRM40 F Cc12 Ceramic 10pF GRM40
C208 Ceramic 470pF GRM40 Cc13 Ceramic 4pF GRM40
C209 Ceramic 470pF GRM40 Cc14 Ceramic 4pF GRM40
Cc210 Ceramic 0.1uF GRM40 F
c211 Ceramic 470pF GRM40
EP1 P.C. Board B-1493C
J1 Connector 3024-15AH
w1 Jumper JPW-01 R-01
w2 Jumper JPW-01 R-01
EP3 P.C. Board B-1492C
EP4 P.C. Board B-1529B
w1 Jumper JPW-02A
w2 Jumper JPW-02A
w3 Jumper JPW-02A
w5 Jumper MCR10-JPW
w6 Jumper MCR10-JPW [FILTER A B C UNIT]
w7 Jumper MCR10-JPW
w8 Jumper JPW-02A REF. NO. DESCRIPTION PART NO.
w9 Jumper JPW-02A
w10 Jumper JPW-01 R-O1 C1 Ceramic 3pF GRM40
w11 Jumper MCR10-JPW Cc2 Ceramic GRM40 SL 1R5C 50PT
c3 Ceramic 3pF GRM40
c4 Ceramic 0.5pF GRM40
C5 Ceramic 0.5pF GRM40
Ccé6 Ceramic 3pF GRM40
Cc? Ceramic 0.5pF GRM40
c8 Ceramic 0.5pF GRM40
Cc9 Ceramic GRM40 SL 1R5C 50PT
c11 Ceramic 4pF GRM40
[VCO UNIT] Cc12 Ceramic 8pF GRM40
c13 Ceramic 2pF GRM40
REF. NO. DESCRIPTION PART NO. Cc14 Ceramic 33pF GRM40
C15 Ceramic 4pF GRM40
Q1 FET 25K125 C16 Ceramic GRM40 SL 1R5C 50PT
Q2 Transistor 25C3356 c17 Ceramic GRM40 SL 1R5C 50PT
c18 Ceramic 3pF GRM40
c19 Ceramic 0.5pF GRM40
D1 Varicap 1T25 c20 Ceramic 2pF GRM40
D2 Varicap 1T25
D3 Varicap 1T25
D4 Varicap 1T25 EP1 P.C. Board B-1121B
EP2 P.C. Board B-1122B
L1 Coil LW-19
L2 Coll LQN5N 1ROM w1 Jumper MCR10-JPW
L3 Coil LQN5N 1ROM
L4 Coil LA222
R1 Resistor 22kQ2 R20
R2 Resistor 47002 MCR10
R3 Resistor 1kQ R20
R4 Resistor 470Q MCR10
R5 Resistor 15Q MCR10
R6 Resistor 100 MCR10
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[DC-DC UNIT]

REF. NO. DESCRIPTION PART NO.

IC1 ic TL499ACP

Qt Transistor 25C1645 B

D1 Zener RD20E B2

Lt Coil S0971136-101K

L2 Coit FL5H t01K

Rt Resistor 1kQ ELR20

R2 Resistor 2200 MCR10

R3 Resistor 2200 MCR10

R4 Resistor 2200 MCR10

R5 Resistor B2kQ MCR10

R& Resistor 4.7kQ) MCR10

R7 Resistor 4700 MCR10

Ct Ceramic 470pF GRM40

c2 Electrotytic 4.7uF 25V MS7
c3 Electrolytic 4, 7uF 25V MS7
C4 Electrolytic 4.7uF 25V MS7
C5 Electrolytic 47uF 25V MS7
(o] Tantalum 0.1uF 35V DN
Cc7 Electrolytic 100uF 6.3V MS7
c8 Electrolytic 330uF 6.3V MS9
c9 Electrolytic 10uF 16V MS7
EP1 P.C. Board B-1558A
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