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FOREWORD

Thank you for purchasing the ICOM IC-U400, one of the most technologically advanced
and sophisticated UHF mobiles on the Land Mobile market today.

Utilizing sophisticated computer based technology and ICOM's precision UHF
engineering, the IC-U400 incorporates state-of-the-art design concepts to meet the
demanding needs and requirements of the Land Mobile user.

ASSISTANCE

There are six different versions of the 1C-U400, including the U.S.A., and GENERAL
models. This service manual is designed to cover every version. Each model is assigned
a particular code number as follows:

CODE NO. VERSION FREQUENCY RANGE
#01 U.S.A. 450 ~ 480MHz
#02 GENERAL 450 ~ 480MHz
#03 U.S.A. 400 ~ 430MHz
#04 GENERAL 400 ~ 430MHz
#05 U.S.A. 480 ~ 520MHz
#06 GENERAL 480 ~ 520MHz

Please contact your nearest ICOM Service Center if you require assistance or
information regarding the operation and capabilities of the IC-U400. Addresses are
provided on the title page of this manual.
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SECTION 1 SPECIFICATIONS

GENERAL
Frequency range 1 450 ~ 480MHz (#01, #02)
' 400 ~ 430MHz (#03, #04)
480 ~ 520MHz (#05, #06)
Number of channels ;16 channels
Usable temperature : —30°C~+460°C
Voltage polarity . Negative ground
Quantity of semiconductors : 1Cs: 23 Transistors: 31 FETs: 6 Diodes: 62
Channel spacing : 25kHz
Frequency stability ;. +5ppm (—30°C~+60°C)
Antenna impedance : 50 ohms
Power supply requirement : 13.8V DC (+15%)
Current drain :  Transmit : 9.0A
Receive Standby: 0.5A
AF max.: 1.2A
Dimensions o 170mm(W) X50mm(H) X 260mm(D)
Weight : 2.6kg
RECEIVER
Receiving system :  Double-conversion superheterodyne
Modulation acceptance : 16KOF3E
Intermediate frequency : 1st: 21.8MHz 2nd: 455kHz
Sensitivity :  Less than 0.35uV for 12dB SINAD
Threshold squelch sensitivity ¢ Lessthan0.3uV
Spurious & image rejection : 70dB
Selectivity :  70dB minimum at adjacent channel
Intermodulation rejection : 70dB
Audio output power :  More than 5W at 10% distortion
Audio output impedance : 4ohms
TRANSMITTER
Output power ;35w
Emission mode ;. 16KOF3E
Modulation system . Variable reactance frequency modulation
Max. frequency deviation : A5kHz
Spurious & harmonic emissions :  More than 70dB below peak power output



SECTION 2 OPERATING CONTROLS

FRONT PANEL

—— MICROPHONE CONNECTOR SCREW
— MICROPHONE CONNECTOR
— SCAN CHANMEL SELECT SWITCH

—— LCD READOQUT —— POWER SWITCH
F o H
[ EAncoM] Ic-uaoo POWER ]
— i

B0 B3 B a
88 8 oo

® @

/@ @' SOL  PRIO SCAN DOWN CHANNEL UP
P=SEL 5=SEL

N J I S 1 8 5

-

L VOLUME CONTROL

' —— CHANNEL UP SWITCH

—— CHANNEL DOWN SWITCH

—— SCAN SWITCH

— PRIORITY SWITCH

—— SOUELCH SWITCH
|

‘ —— SQUELCH THRESHOLD LEVEL CONTROL
PRIORITY CHANNEL SELECT SWITCH

REAR PANEL
NN B ) ) NN
| =eE
| =
O] @C gy ©
I |

= HORN CONNECTOR —— ANTENNA CONNECTOR

—— SPEAKER JACK

—— POWER CONNECTOR



SECTION 3 INSIDE VIEWS

3-1

MAIN UNIT
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3-2  PLL, PA AND LPF UNITS

PA UNIT LPF UNIT
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3-3

DISPLAY AND LOGIC UNITS

LOGIC UNIT {(PARTS SIDE)

MPU___.. e ——
(IC1 uPDTBCOEA) Ssssassamaas AHIMAEHN :

RAM
{IC2 uPD44BC)

CPU Clock e — b F i Y
(X1 4.1943MHz) : : 2 . B R AL

CTCSS TONE
srystal (X1 4.1943MHz)

R R

- —— CTCSS Encoder/Decoder
— (1C1 MNBE520)

i i‘_llll'll.' |I|L|"l'I "

CTCSS UNIT

LCD (DS3 HLC-9222-1)

LOGIC UNIT (SOLDER SIDE)

SapdbpEae .
W #

-

DISPLAY UNIT (SOLDER SIDE)

.. % r - j
R L T L el T8 _a
||:,||FI||| II- - . 'I.-:I -||| B :.I : _:I il % A 33 £ _:" :E":. :.:: e

.

LCD Driver
(1C1 uPDT72256G)

=i

=
- L ]



<}——— 300w 3nED3H

I |
| 4 N [ J
| |
G——— NOWWOD | |
. | | 26 3¢8Qy
€——— 3Q0W LINSNVHL F—— SOSLWIN
I 690VQd oo I (aivn) As G— wwﬂmwm ros G— 9D
_ 1353 | o8 ! 1 HO1YINO3H HOLYIND3Y
A | |
! o8 : 0ZSONIN _
I e
I qus N 1o I rett < oo ream 9v208T
I 990vQdr I | §S010 ] A8L )] 90 e lid
CeT = Inwg 1 | HOLYINEIY HOLIMS
] HOLIMS A 1INN SS210 Ag+ Xy/xi
S0 y LANL 1-l= N b 4
L80¥Qdrf Ar %\ |
mw_.:wwm ! ove08Lad [ ______ I £06S1 X2
| dnyove LOI AN S0 'via
I G B e i el R | 0103130 )
338 | 3SION 108
I | 1Ny d338
|
| e K= ! “oneom ;
l JOHLINOD JOS ‘dWV 3SION 855vva it +2LOd
| Wvd HOLD3L3aWa HIXW e [+ 201 D FOYOEIL N vl | 5 gxa
I ! dWY 41Nz "3$0 01 aNg 1d8 0ULNOD div
1-2226-01H sgz2adnt ) | v HIMO dv
€sa 101 LGEEOW 1O1 )
1N0avay A.l,lll H3AINA A | LINN NIV
aon [ale}] | | 3967M3D r-————-—— . e e — — — - e - — . —————
| EETY | A0+ Zid
waig -
LINN AV1dsia ! LINN 21901 | | |wngeie Lowvuzo [
IIIIIIIIIIIII S B 2 ———— Lp| sosswve gssvva 955vva :
) 1 (v) 201 (@10 V101 [g—— om
o _ | 3d1 HILIWI dAY DIV
[ easINLE 2ZLSE |
801 '20 L4 €0 I
HILHIANOD P wai Pl g y
v/a TVLSAHD 1St I .
H |
= \va v ! S Josasy  HAPS
< c21L X2 1ZINSE sziLxg &MMmm _ n_omwm_v.: wwwwww %mm.owm n
za‘ia — o — oa~ea o k3— l— o oA P
e Y Ay 4 o HIXIN | HILHIANOD he's HOSN3S 080 m_..u
nA..Hu 5 1St _ 2d-00 YOOINN IVLSAHD
m |
9658SZ 'Sv6052 | 912881 19202052 7 () 30sASL Xz W 2Lk | 852052
X
8550dT 16551 X ¢ €0 20 ! 60 ‘80 I [ geoeose SEINSe I Fv0LVSE
O (v) 201 Jlalcle] 85£0dr! | 60 o-rﬁ_._ ! 20 €0~-La 10 | 41 HILWHA 10’90 mnw_wwm__.ﬂuo mm%mw.o
O H019313a HO103130 (@) 2ot ! HOLIMS H3LYI0SI dWNY "QOW W4 4001 dWNd
' XL 44 odv 4334n8 P | _y3ddne 00A ! 3DHVHO B
m _ LINN OOA | veseadt - vol
y — | —--dNOoA
— e —— : H3LNNOD Y3LSIDIH < A
< _|» IIEYWAYHOOHd 13IHS %0S
z SY6OST €8L205¢2 . | 502052 89£€0S2 9202052 oL58d7 0s
o 4d7 | JLxS L0 101 ! 2o | 9202952 t0 €21 HILNNOD
o dnv 11D ‘0LD dNv ¥IVOS ¢ HOLV |
= HOLIMS B/L HIMOJ HIAMG |} | H3Ama 4IAIHA3Ed y3i4ng ‘344 MOTIYMS oL auls
(@] " 85v20S2
Q $18L0SE
n (904 ‘G0#) HSVOLISI I 10 ‘€10 Y
(vO# 'c0#)  WOLISW i 10HLNOD
1INN vd (20# 'LO#)  HYOLIGIN L% | LINN Td 31LN-XL




SECTION 5 CIRCUIT DESCRIPTION

5-1 RECEIVER CIRCUITS

5-1-1 ANTENNA SWITCHING CIRCUIT (LPF UNIT)
Input signals from the antenna connector are fed into the
antenna switching circuit through a low-pass filter which
consists of a strip line. Input signals switched by the
transmit/receive switching relay and are fed into the MAIN
UNIT through P1 on the LPF UNIT.

5-1-2  RF AMPLIFIER CIRCUIT (MAIN UNIT)
Signals from the LPF UNIT pass through a bandpass filter
which consists of D1, D2, C3, and a strip line, and are then
fed into gate 1 of Q1, the 1st RF amplifier, where signals are
ampiified.

Output signals from Q1 are again passed through bandpass
filters consisting of D3~D10, C7~C11, and strip lines. These
bandpass filters reduce interference from out-of-band
signals. Signals passed through the bandpass filters are fed
into gate 1 of Q2, the 1st mixer.

Diodes D1~D10are varactor diodes that track the bandpass
filters and are controlled by the output voltage from IC7 and
IC8. These diodes tune the center frequency of the
bandpass filters for wide bandwidth reception and a good
image response rejection ratio.

Signals from the bandpass filters are fed into gate 1of Q2. A
tocal oscillator signal from J2 is fed into gate 2 of Q2. Q2
converts RF signals into the 21.8MHz 1st intermediate
frequency and outputs them at L4,

INTERMEDIATE FREQUENCY CIRCUIT
{MAIN UNIT)

The 1st intermediate frequency from L4 is filtered further
from out-of-band interference through a matched pair of
monolithic crystal filters (FI1) and is then amplified at Q3.

5-1-3

The intermediate frequency amplified at Q3 is fed into IC1
through the limiter circuit, D11 and D12, and matching
transformer, L6.

MIC

IC1 incorporates in one package a 2nd local osciliator
circuit, a 2nd mixer, a limiter amplifier, an active filter, and a
quadrature detector circuit.

The 1st intermediate frequency enters IC1 {pin 16) and
mixes with a 2nd local oscillator frequency (21.345MHz)
generated by X1. The 455KHz 2nd intermediate frequency is
then output from pin 3. This signal passes through a high-
performance ceramic filter (Fi2), and is amplified by a limiter
amplifier inside IC1.

Output signals from the limiter amplifier are separated. One
of the signals enters a quadrature detector circuit, and the
other exits from pin 7. The signal output from pin 7 enters pin
8through the phase delay element, X2, and then both signals
are detected at a quadrature detector circuit inside IC1. The
resulting audio signal is output from pin 9. X2, a ceramic
resonator, is used for improving temperature characteris-
tics.

AUDIO FREQUENCY CIRCUIT

{MAIN UNIT/CTCSS UNIT)

The audio signal from IC1 passes through the deemphasis
circuit, R36 and C50, and enters the low frequency amplifier,
1C2(A), and is then amplified. The output signal from IC2(A)
is applied to the CTCSS UNIT through the LOGIC UNIT.

5-1-4

IC1 on the CTCSS UNIT incorporates a CTCSS
encoder/decoder, an AF amplifier, and a dual AF filter
circuit.

The signal ampilified at IC1 passes through an AF filter and
then exits from pin 18. An audio signal from pin 18 crosses
the LOGIC UNIT, the DISPLAY UNIT, and the MIC
CONNECTOR and then re-enters the MAIN UNIT.

An audio signal from the CTCSS UNIT is passed through the
low-pass filter, IC2(B), and the electronic volume control,
IC3. 1C3 attenuates the audio signal which determines the
voltage level of pin 2. The audio signal attenuated at IC3 is
then applied to the AF power amplifier, IC4, through the
audio switch circuit, Q5. 1C4 drives the speaker at more than
5W.

MAIN UNIT PA UNIT
DISPLAY UNIT J2 111
oft {io IC1 MC3357P
i8] Q J6
I et 8 alb IC2A 9 16
o I =5 BA4558 1
3 tst iF
j{e3]
MNB520 i !
MC3340P
s a1z | § 7 -[ I 15
afq ogooo al2 5 S o rel 1
b1 500 0 Is;
o o0 & o)
83fer e g
BA4558 HPCI2#TH O 1
o
LOGIC UNIT l STRB RMUT

Fig.5-1 AF CIRCUIT BLOCK DIAGRAM



5-1-5 SQUELCH CIRCUIT (MAIN UNIT)

A portion of signals output from IC1 (pin 9) passes through
R37 and R78 (which are in parailel connection), and is then
input to an active filter inside IC1 (pin 10) where the noise
signal is selected at approximately 20kHz then output from
pin 11.

The noise signal is detected by D14 and D15 and is then
converted to DC voltage and used as squeich control
signals. This voltage level is input to IC1 (pin 12). When pin
12 of IC1 is higher than the threshold level, the squeich
trigger circuitinside IC1 is activated, informing the MPU that
the squelch is closed. The SQL SET volume, R11, on the
DISPLAY UNIT controls the input voltage level of IC1.

When the MPU on the LOGIC UNIT receives the squelch
information from IC1, the MPU transfers the RMUT signal to
the gate of Q5 and switches the AF output.

The RMUT signal is emitted from the MPU only if the MPU
receives the DOUT from the CTCSS UNIT and the squelch
control signal at the same time.

Q4 removes the channel switching noise generated during
scanning. When changing the channel the strobe signal is
emitted from pin 1 on IC4 on the PLL UNIT and is current
amplified at Q8. An amplified signal at Q8 is then applied to
Q4 to prevent channel switching noise.

5-2 TRANSMITTER CIRCUITS

5-2-1 MIC AMPLIFIER CIRCUIT (PLL UNIT)

The audio signal from the microphone, after preemphasis of
6dB/oct at 300Hz~3000Hz by C1 and R1, is amplified at
IC1(A) and is limiter amplified at IC1(B).

The output signal from the limiter amplifier is like a square
wave and includes many RF signals which are fed back from
the transmitter’s final stage. The output signal, therefore, is
fed to splatter filter circuit IC2(A) which reduces signals
more than 3kHz, and then applies the signal to the VCO
circuit for FM modulation.

1.2v

0.6v

5§-2-2 BUFFER AMPLIFIER CIRCUIT (PLL UNIT)
The 400MHz band is generated by the VCO and is buffer
amplified at Q2 and Q9. The output signal from Q9 passes
through diode switch circuit, D8 and D9, and is then applied
to the wide-band amplifier circuit, Q10, Q11 and Q12, and
enters the PA UNIT through J3.

5-2-3 POWER AMPLIFIER CIRCUIT (PA UNIT)

The transmitter output signal from the PLL UNIT enters IC1
(pin 1). IC1 is an RF power module which can attain 15W
with an input of 200mW and can obtain stable output over a
broad band. The output from the power module drives the
power transistor (Q1) in the final stage to attain an output of
35W. An impedance conversion circuit is incorporated
inside Q1, and by combining this with the use of the strip
line, the output becomes broad-band.

5-2-4 LOW-PASS FILTER CIRCUIT (LPF UNIT)

The output signal from the PA UNIT passes through the
transmit/receive switching relay, RL1, and is fed into a low-
pass filter consisting of a strip line where harmonic signals
are removed. The signal is then applied to the ANTENNA
CONNECTOR, J3.

Q1 on the LPF UNIT switches RL1 using T8V.

5-2-5 ALC CIRCUIT (PA UNIT)

The antenna mismatching detection circuit consists of C16,
C30, R14, C27, D6 and D7. Output voltage of the detectoris a
minimum value when the antenna impedance is matched at
50 ohms. However, when the antenna impedance is in a
mismatched condition, the detector voltage becomes higher
than it would be if the antenna were matched.

Output voltage is fed into Inverting Amplifier Circuit 1C2(B)
and then controls the bias voltage of Q2 and Q3. This
controls output of IC1.

TRANSMITTER INDICATOR CIRCUIT

(PA UNIT)

IC2(A) is an open loop and is used as a comparator. When
the detector voltage of SWR enters 1C2(A), the output
becomes “LOW". This output enters pin 13 of the MPU and
serves as the control signal of the LCD READOUT [TX]
indicator.

5-2-6

Even with the transceiver in the transmit mode, the [TX]
indicator is not illuminated when the SWR detector voltage is
too small.

1.4v

ce3

230mw

* Alt values are measured by a DC
voltmeter with a 10MQ impedance
RF-probe connected.

Fig. 5-2 TRANSMITTER CIRCUITS
RF LEVEL DIAGRAM
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5-3 PLL CIRCUITS

The PLL is designed in a way that allows the desired
frequency to be generated directly by the VCO, adopting a
dual modulous prescaler system. The PLL consists of a
prescaler (IC3) and PLL IC (IC4). It is fed “divided by N-data”
from the MPU which determines the operating frequency.

N-data is determined by dividing the desired frequency by
the reference frequency. Desired frequency is the transmit
frequency in the transmit mode and the 1st local oscillator
frequency in the receive mode.

Desired frequency
Reference frequency

N=

The reference frequency oscillator circuit consists of X1, Q2,
the thermistors R28 and R30, and the varicap diode D1. The
thermistors and varicap are used to obtain high stability
within a wide temperature range. The reference oscillator is
divided inside IC4 to attain 12.5kHz.

A signal from the VCO is buffer amplified at Q2 and fed into
1C3 through the isolation circuit which consists of L1, R17,
R18 and R21~R23. The signal from the isolation circuit is
divided N times at IC3 and fed into pin 4 on IC4. A signal
inside 1C4 is phase detected and is converted to lock
voltages that are output from pins 12 and 13.

Output voltages are applied to the charge pump, Q6 and Q7,
which receives high power source voltage (approximately
20V) and are applied to varactor diodes D1 and D2 in the
VCO UNIT through a loop filter. Due to a no-multiplying
mixing circuitry, the circuit constitution is simple and
reduces spuriousness.

IC5 is a switching regulator which makes 20V with a 5V input
voltage.

5-3-1 VCO CIRCUIT (VCO UNIT)

The VCO circuit employs a Colpitts Oscillator Circuit. The
VCO generates a wide-band frequency range with a stable
oscillation using a junction-type FET and a strip line.

The oscillation output is passed through the buffer amplifier
of Q2 to improve the C/N (Carrier-to-Noise ratio) character-
istics through C12.

vCOo BUFFER

5-3-2 UNLOCK DETECTOR CIRCUIT (PLL UNIT)
When the PLL is unlocked, pin 10 of IC4 is at a LOW voltage
level. This voltage is fed into an unlocked detection circuit
(Q3 and Q4) and is then sent to the MPU on the LOGIC
UNIT.

5-3-3 LOOP FILTER CIRCUIT (PLL UNIT)

Output from pins 12 and 13 of 1C4 are fed into a charge pump
consisting of Q6 and Q7 and is then applied to a lag lead-
type loop filter that consists of R44, R45, C36, D5, D6, R50,
C37, and C38. D5 and D6 shortens the time for lock up when
changing from receive to transmit mode and vice versa. This
circuit determines the characteristics of the PLL. Output
voltage from aloop filter controls varactor diodes D1and D2
on the VCO UNIT.

5-4 DISPLAY CIRCUITS

5-4-1 DISPLAY CIRCUIT

The LCD driver is used to drive the LCD by 1/2 duty and 1/2
bias. The bias voltages are generated by 5V and a resistor
divider consisting of R2 and R3. The divided bias voltages
are supplied to each terminal of VLC1, VLC2 and VLC3, and
the LCD segments are displayed by COM0, COM1, SO~S31.

5-4-2 OPERATION CIRCUIT
The SCAN (S5), UP (S6) and DOWN (S7) SWITCHES each
control the MPU directly.

PRIORITY SWITCH (S8) displays PRIORITY INDICATOR
“0”, causing the MPU to take the PRIORITY function by
turning Q1 and Q2 ON and OFF through the flip-flop of
IC3(A).

As for ON/OFF of the squelch circuit SQUELCH SWITCH
(S2) is connected by the flip-flop of IC3(B), and the voltage
of SQLV line is lowered by this IC3(A) output to open the
squelch circuit. At the same time the monitor terminal (PIN
42) of MPU is turned to LOW level and tone squeich is also
turned OFF.

SCAN CHANNEL SELECT SWITCH [S-SEL] and PRIORITY
CHANNEL SELECT SWITCH [P-SEL] which are located
underneath the mic connector cover are secondary
functions of the MPU, and required that FUNC terminal of
the MPU becomes LOW level by Q3 on the DISPLAY UNIT.

21 1/64, 1/65

PRESCALER

LOOP FILTER

CHARGE PUMP

5 6
4 5
y
12 STRB 5
PLLIC SO 7
13 SCK
19 21 27
REFERENCE
osC. MPU

Fig.5-3 PLL BLOCK DIAGRAM



5-5 LOGIC CIRCUITS

This unit consists of an 8-bit CMOS-type MPU
(uPD78C06AG) and CMOS-type RAM (uPD446C), and
mainly displays frequency and tone frequency.

5-5-1 MPU

The MPU (uPD78C06AG) mainly performs control
functions and incorporates a 4K-byte ROM and a 128-byte
RAM.

The ports are distributed as follows.

(1) DATA BUS (DB0~DB?7)
This is an 8-bit data bus which performs data exchange with a

2K-byte RAM. DB0O~DB3 are also used for matrix input.

(2) ADDRESS BUS

(a) PORTS E (PEO~PE15)

There are 16 bit ports which have address ports and output
ports that are switched by the program. PE15 is used for the
RAM ENABLE signal and PEO~PE10 for ADDRESS signals.
Also, PE14 and PEO~PE3 are used for output signals for the
MATRIX, whereas PEOQ is used for the COMMAND/DATA
switching signal of the LCD driver.

1 2 3 LR
— — — C_ P DBO
4 s 6 SCAN A

> DB1
— — — LOCK N'MOBILE
7 8 9 BEEP
— - — S-SEL b bB2
UP 0 DOWN ENT
— — — rse [ PP DB3
PEO PE1 PE2 PE3 PE4 PE5 PE6

| «— NORMAL MODE
—

<+—FUNCTION MODE

Fig. 5-4 THE MATRIX OF THE DATA BUS AND THE ADDRESS BUS

(b) PORTS A (PAO~PA7)
There are 8-bit output ports with a latch.

® PA7 (CS)
This is an ENABLE signal, which becomes LOW when
COMMANDY/DATA is given.

L

Fig. 5-5(a) TIMING CHART OF THE ADDRESS BUS
AT COMMAND TRANSMITTING (CODE OE, OH BLINKING ON)

5—4



Fig. 5 - 5(b) TIMING CHART OF THE ADDRESS BUS
AT DATA TRANSMITTING (DATA 0A, 5H)

e PA4 (TMUT)
When switching from receive to transmit, this terminal
becomes HIGH for approximately 60 milliseconds.

When uniocking in the transmit mode, a HIGH level is
attained.

¢ PA3 (RMUT)
When the reception is muted, this port becomes HIGH.

® PA2 (COPY)
This port outputs a switching signal for data cioning.

e PA1 (CPO)
This port outputs cloning data.

@© START bit

pusesns e

@ DATA bits

® @

® STOP bit
®

Fig.5-6 CLONING DATA CONSTRUCTION

e PAO(STRB)
This port outputs latch signals for PLL data.

(c) PORTS B (PB0~PBY)
These ports are 8 bit bi-directional ports that change in 1 bit
steps.

e PB7 (MONI)
This is the monitor switch input port.

e PB6 (T/R)

This port emits the CTCSS transmit/receive switching
signal. It becomes LOW during transmission and HIGH
during reception. When the tone numberis 0, these levels are
reversed.

¢ PB0~PB5 (S0~S5)
These ports generate CTCSS data.

(d) PORTS C (PC0~PC5)
These are 6-bit input ports.

e PC5 (BUSY)
This is an input port for BUSY signals from the LCD driver.

e PC4 (FUNC)

This is the function switch input port. If this port’s level is
LOW when the power is ON, it serves as the receive input of
cloning.

® PC3 (TRF)
This is the input port for the transmit output indicator.

“TX” INDICATOR appears on the LCD when this port is
HIGH. ‘

e PC2 (SEND)

This is a T/R switching signal input port. When this portisin
the HIGH position the MPU is in transmit mode. The port is
also used to input cloning signals.

e PC1 (SQL)
Thisis an input port for squelch signals. When the squelch is
open, this port is in the HIGH level position.

¢ PCO (UNLK)
This is an input port for uniocked signals. When the PLL is
unlocked, this port is at a LOW level position.



() OTHER PORTS
® INTO :
This is the detector signal input port of the CTCSS decoder.

When this port is HIGH, “CALL” appears on the LCD
DISPLAY.

e INT1

This is the reset signal input port. When the power is turned
OFF this port becomes HIGH, cancels the LCD, initializes
each port and enters the standby mode.

* S0
This is the output port of the shift register inside the MPU,
and outputs N-data and LCD COMMAND/DATA.

e SCK
This port outputs timing signals of data for transfer to the SO
port. SO is altered by the trailing edge of the SCK singnal.

* RD
This port outputs timing signals when reading the externai
memory.

* WR
This port outputs timing signals when writing in the external
memory.

5-5-2 RAM
uPD446C is a CMOS 2048-word 8-bit RAM.

This RAM memorizes the channel, priority channel,
transmit/receive N-data, tone number, shift frequency, tone
data table, etc., in current use.

Rea_ding and_writing data are performed by the timing signal
of RD or WR according to the address specified by
PEO~PE10 of MPU.

PE 0~10 ><

X

—— Reading point of the MPU

DBO~7—<

>—

WR

—— Writing point of the MPU

DB 0~7‘—£

>—_

Fig.5-7 TIMING CHART OF THE MEMORY READ AND WRITE

5-5-3 RESET CIRCUIT

If the voltage of the +5V line rises when the power is ON, Q1
is switched ON and the collector becomes HIGH. When the
collector is HIGH IC4(E) output becomes LOW. The IC4(D)
output level then turns from LOW to HIGH and resets the
MPU and LCD driver. When the power is OFF, Q1 is OFF and
the IC4(E) output becomes HIGH and makes the MPU stand
by.

5-6 CTCSS CIRCUITS

IC1is a programmable CTCSS encoder/decoder. By using a
crystal for the reference oscillator, high frequency stability is
attained and 37 kinds of tones are generated.

To determine the tone frequency, the code corresponding to
the tone number is given to S0~S5 and sent out by the MPU.

The T/R terminal transmits at LOW and receives at HIGH via
the transmit/receive switching of IC1.

When the unit is transmitting, if the tone number is 0, the level
becomes HIGH and no tone is output; if the tone number is
any other number, the level becomes LOW.

+5V line J

|
!
|
I
I

Collector of Q1 ————+—

i
I
[}
/
Output of IC4(E)

o

Qutput of IC4(D) —+—
]

Power ON Power OFF

Fig. 5-8 RESET TIMING CHART
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SECTION 6 MECHANICAL PARTS AND DISASSEMBLY

6-

1.

1  CHASSIS DISASSEMBLY

Unscrew and remove the 2 hex socket screws (O from the
front panel using the supplied accessory hex wrench.
Remove the CONTROL HEAD.

Unscrew and remove the 4 screws @ from the top cover
and the 4 screws @ from the bottom cover. Remove the
top and bottom cover.

Remove the volume control knob @ and the hex nut .
Unscrew and remove the 4 screws ® from the front cover

and the 3 screws (@ from the DISPLAY UNIT. Remove
the front panel.

@

323 CH
(30445)







6-2

CONTROL HEAD DISASSEMBLY

PA HEATSINK (20172)

FLEXIBLE BOARD (B-1075C)

323 REFLECTION PLATE (30446)
PRIORITY CHANNEL SELECT SWITCH (SKHHAAE)
SCAN CHANNEL SELECT SWITCH (SKHHAAE)

SQUELCH SWITCH (SKHHAA 119A)

PRIORITY SWITCH (SKHHAA 119A)

SCAN SWITCH (SKHHAA 119A)

SQUELCH SWITCH BUTTON (K-51 42979)
PRIORITY SWITCH BUTTON (K-51 42979)
SCAN SWITCH BUTTON (K-51 42979)

MICROPHONE (HM-35)




PA HEATSINK (20172)

MAIN BOARD (B-1063D)
323 CHASSIS (30445)

CONNECTOR (PI32B20P-1)

FRONT COVER (30347)
CONNECTOR (PI32B20R-1)

CTCSS BOARD (B-1072B)

POWER SWITCH (A2C-1A3)

LOGIC BOARD (B-1070D 42990)

‘DISF’LAY BOARD (B-1069C 42985)
VOLUME CONTROL (RKDA1014QA 20KC)
CHANNEL UP SWITCH (SKHHAA 119A)
POWER SWITCH BUTTON (K-53 42918)
CHANNEL DOWN SWITCH (SKHHAA 119A)
FRONT PANEL (20238)

SPRING (H) (42765)
CHANNEL UP BUTTON (K-52 42980)

CHANNEL DOWN BUTTON (K-52 42980)
VOLUME CONTROL KNOB (N-75 42467)

HEX SOCKET SCREW (M4 X 40)



PA UNIT DISASSEMBLY

6-3
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LCD DISASSEMBLY
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6-5 MAIN UNIT CONNECTOR ASSEMBLY
J3
ANTENNA CONNECTOR J1
(MR-DSE-01) Jd POWER CONNECTOR
HORN CONNECTOR (LR02-2V)
(SMP-04V-B)
|O O
PA HEATSINK
(20172)
P1+W4+W5 T
( 62/99/150/C31/W17A o o
08 A )

from LPF UNIT |

— I
L = L

323 HEATSINK
(42975)

—

J1

MAIN BOARD
(B-1063D) (42986)

)

SHIELD CASE (42273)

ICOM SCREW (C) 9 (41564)

THREADED SPACER (B) 5 (41592)

®

J3
to OPTIONAL
TONE UNIT

—

—

[—
To*

from PA UNIT

J4

J5

U]

J6 P132B20P-1

ICOM SCREW (C) 10 (41564)
THREADED SPACER (C) 4

(41592)

P1-+WI+W2

( 62/99/100/W17D/C31

08 D

W3

FLAT CABLE
STYLE 2468 AWG26
VW-1 E43172

W4

FLAT CABLE
STYLE 2468 AWG26
VW E43172

)



6-6 PLL AND PA UNITS CONNECTOR ASSEMBLY
T—_@—\ ()
Ul B = /N NN = = ]
1=} 1=] | -  ——
o) L] I — ovu ©]
17
EP7 i B p
BEAD CORE S r
FSQH 070RN o o[l I
J7|le| |lo r
(=] (o r,
L o
=l J5
RAL1
CX-1051
D pe
r.l ~ [
& '
i ;\ :\_L
i o LoTE O
Lo L
— =~ —— Z A
I\ “*m IT TT 5
P1+W1+W2 @ T4 “—r 0o
62/99/100/W17D/C31\ | I~ SHIELD COVER (41701) H
( 08 D )'l rret SHIELD CASE (41286) ik
to J2 on the MAIN UNIT |1 144 7 33 P14 WALWS
= 62/99/150/C31/W17A
by ("o A) I:
— SHIELD COVER (A) (41700) to J1 on the MAIN UNIT
SHIELD CASE (A) (41699)
J1 P1+W1+W2
62/99/080/C31/W17A
(o6 a)
from PA UNIT
MIX SHIELD CASE I:
(41883)
o o
Ol

VCO BOARD (B-1066B)
323 VCO CASE (42976)
323 VCO COVER (42977)

P3 to J7 on the MAIN UNIT

SHIELD FILTER
CASE (42992)



SECTION 7 MAINTENANCE AND ADJUSTMENT

7-1 PREPARATION BEFORE SERVICING
1. Detach the power cable and turn OFF the POWER SWITCH before performing any work on the transceiver.
2. DO NOT short circuit components while making adjustments.
3. Use an insulated tuning tool for all adjustments.
4. DO NOT force any of the variable components. Tune them slowly and smoothly.

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

6. Check the condition of connectors, solder joints and screws when adjustments are complete. Confirm that components
do not touch each other.

7. Thereare different versions of this transceiver. Adjustment procedures and results may differ for each version. Be certain
to follow the correct procedure for the transceiver you adjust.

8. Confirm defective operation of the transceiver first when checking an out-of-service unit. Verify that external sources do
not cause the problem.

9. Use the correct tools and test equipment,
10. To remove the transceiver covers, refer to SECTION 6-1.
11. Connect a 13.8V DC external power source to the POWER CONNECTOR. Make sure to check the voitage polarity.

12. Fortransmission problems, connecta 50Q dummy load to the ANTENNA CONNECTOR. For reception problems, attach
an antenna or signal generator to the ANTENNA CONNECTOR. DO NOT transmit into the signal generator.

13. Re-check for the suspected malfunction with the POWER SWITCH ON.

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



7-2 OPERATING FREQUENCY AND TONE NUMBER SET

B EXTERNAL KEYBOARD CONNECTION

When the transceiver is placed in programming mode while
changing the operating frequency, tone number, etc.,
connect an EX-494 EXTERNAL KEYBOARD.

{1) Remove the 2 hex socket screws from the front panel.
Remove the CONTROL HEAD.

{2) Remove the 4 screws from the back of the CONTROL
HEAD. Remove the front cover. (Fig 1.}

(3} Plug the connector from an EX-494 EXTERNAL
KEYBOARD into J4. (Fig 2.)

{4) Re-attach the CONTROL HEAD to the main body.
H PROGRAMMING

(1) Programming mode

Release

| 5] =R
TION FREG T% 4 FREQ

{2) Operating frequency

Release
2 (6 digits)

Fig. 2

Release

N

UMD TION 3 . . .
ﬂ (1 or 2 digits}

NOTE: Please consuit PROGRAMMING MANUAL for more
detailed programming information.




7-3

PLL ADJ

USTMENT

-
R

T D B e R =
e s e R CORNECTIONS . s
o d N '- : . = - Ao

{H VOLTAGE HEGULATED PDWEH SUPF"L"l"
* Qutput voltage
® Current capacity

: 13.8V DC £15%
. 20A

(1) VOLTAGE
HEGLULATED

POWER SUPPLY :"

C28 (Relerence
Frequency Adj.)

(2) VOLTMETER
® Input impedance : 50k{WV DC or better ey 1
COUNTER J3 ‘ '|
{3) FREQUENCY COUNTER 0% (2) VOLTMETER |
* Frequency minimum : At least 520MHz ) i
& Accuracy . Better than £ 1ppm -
® Sensitivity - 100mV or better
#01, #02, #03, #04 VERSIONS
B e B = ' , MEASUREMENT GRS BRI
ADJUSTMENT |  ADJUSTMENT CONDITIONS ; ; VALUE
: e : - ~ UNIT LOCATION 2 UNIT ADJUST
LOCK 1 | * Operating frequency: PLL .: Connect a voltmeter to 55+1V1.5 Verify
VOLTAGE 450.00MHz (#01, #02) | the cathode of D5, (#01, #02)
400.00MHz (#03, #04) More than 1V
| * Receive mode (#O3.#04) | RN
REFERENCE | 1 | ® Operating frequency: PLL Connect a frequency 450.000MHz PLL Cc28
FREQUENCY 450,00MHz (#01, #02) counter to J3. | (RO1, #02)
400.00MHz (#03, #04) | 400.000MHz |
* Transmit mode - (#03, #04) |
#05, #06 VERSIONS
_ - MEASUREMENT ADJESTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS : ' VALUE :
E : ; UNIT LOCATION UNIT ADJUST
LOCK 1 | ® Operating frequency: 512.00MHz PLL Connect a voltmeter to 11.04£1V Verify
VOLTAGE * Transmit mode the cathode of DS5. B
REFERENCE | 1 | ® Operating frequency: 512.00MHz PLL Connect a frequency 212.0000MHz PLL C28
FREQUENCY ® Transmit mode counter to J3. B
J3 (Frequency
Cheack Point)

D& (Lock Voltage

Check Point)




7-4  TRANSMITTER ADJUSTMENT

S INSTHOMBNTSREGUIRED. " o TCONNECTIONS T
(1) VOLTAGE REGULATED POWER SUFPPLY
* Output voltage - 13.8V DC +15% : e
P 9 11 VOLTAGE COUPLER
® Current capacity 1 20A ool [ ll?l POWER METER
(2) RF POWER METER (TERMINATED TYPE])
& Measuring minimum @ At least 50W
® Frequency minimum : At least 520MHz i
S b oo 500 = penaron
* SWR . Less than 1:1.2 I ; &F FILTER
T oL S
(3) AUDIO GENERATOR ‘ \ E;;:;ﬂ;ls ;"F"i*”
* Qutput frequency . At least 3000Hz . DEV SENS  PPR
® Dutput level : 0~ 200mV -
+ Wiz
4y AC MILLIWOLTMETER i ALICIO | lcomnecTon i
- MEEISUI'ing r-al'"lge : 1vaﬁ?3v GEMERATOR OSCILLOSCORE
(5) FM DEVIATION METER o A
® Frequency minimum : At least 520MHz Mlioeous;
® Measuring range 1 0~ +10kHz
(6) DIRECTIOMAL COUPLER e pommReTen
® Frequency minimum : At least 520MHz JI1 F‘ 2/ pTT
e I .': . Jz skl ns
(7) OSCILLOSCOPE . wpuri_‘f——”-—" L.l
* Frequency range : DC ~ 5MHz 0 L-'|
* Measuring range : 0.01 10V
ADJUSTMENT ADJUSTMENT CONDITIONS : MES RENELT VALUE RSN
e UNIT |  LOCATION UNIT | ADJUST
OUTPUT 1| * Operating frequency: Rear | Connectan RFpower | Maximum | PA | C11,C16
POWER 480.00MHz (#01, #02) panel meter to ANTENNA value (more
430.00MHz (#03, #04) CONMNECTOR. than 38W)
|I 510.00MHz (#05, #06)
* Turn B1 max. CW
¢ Transmit mode 5 |
2 | 35W (less PA ; R1
| than 9.5A) |
POWER |1 | = Operating frequency: Rear Connect an RF power 33 ~ 37TW i Verify
BALAMCE 450.00MHz and 480.00MHz panel meter to ANTENMNA
(#01, #02) CONMECTOR.
l 400.00MHz and 430.00MHz
' (#03, #04)
480,00MHz and 512.00MHz
_ (#05, #06)
| ® Transmit mode -
DEVIATION |1 | ® Operating frequency: Rear Connect an oscilloscope | Make the PLL R2
480,00MHz (#01, #02) panel to output terminal of the | symmetical |
430.00MHz (#03, #04) deviation meter. wave form.
510.00MHz (#05, #086)
e Apply AF signal 1kHz/5mV to MIC ,
CONNECTOR.
® Transmit mode
2 | ® Apply AF signal 1kHz/50mV (20dB Connect deviation meter +4.5kHz PLL Ra8
up) to MIC COMNECTOR. to ANTENNA
® Transmit mode CONNECTOR through
the attenuator.
3 | ® Apply AF signal 1kHz/SmV (20dB +3.5kHz R4
down) to MIC CONNECTOR.
¢ Transmit mode
4 | * Apply AF signal 1kHz/5mV to MIC Connect a millivoltmeter | Record the reading.
CONNECTOR. to the deviation meter.
® Transmit mode
5 | ® Apply no signal to MIC Record the reading.
R STEP 5) mustbe greater nan 40dB. | i




MEASUREMENT

ADJ ENT

ADJUSTMENT ADJUSTMENT CONDITIONS . VALUE o

UNIT LOCATION UNIT | ADJUST
TOMNE ® Operating frequency: Rear Connect a deviation “+0.5kHz PLL R74
DEVIATION 480.00MHz (#01, #02) | panel | meter to ANTENNA

430.00MHz (#03, #04)
510.00MHz (#05, #06)
* TONE No.: 01
* Apply no signal to MIC
CONNECTOR.
® Transmit mode

C11 (Qutput Power Adj.)

R4 (£3.5kHz Deviation Adj.)

R2 (MIC Amp Wave form Adj.)

R& (4 5kHz Deviation Adj.)

R74 (Tone Deviation Adj.)

' CONNEGTOR through
the directional coupler.

R1 (Qutput Power Set)

C16 (Qutput Power Ad).)




7-5

RECEIVER ADJUSTMENT

INSTRUMENTS REQUIRED

'CONNECTIONS

(1) VOLTAGE BEGULATED POWER SUPPLY
* Qutput voltage

: 13.8V DC +15%

® Current capacity - 20A i I . [E|
FOWER SUPPLY 5‘ [ |
(2) OSCILLOSCOPE “) SPEaxeR
* Frequency range : DC ~ SMHz = ‘L l l
® Measuringrange  : 0.01~ 10V ) GENERATOR ‘ T fill Lok
| - |
(3) AC MILLIVOLTMETER : LT
* Measuring range : 10mV ~ 50V s | 3) AC
(71 WOLTMETER I MILLIVOLT
| H1& _MI':1 ER
(4) SIGNAL GENERATOR L
® Frequency minimum : At least 520MHz -
& Qutput level 0LV~ 32mY L i5) DISTORTION
(—127dBm ~—17dBm) i
(5) DISTORTION METER e o
* Frequency range : 1kHz £10Hz .
® Meaﬂuring range : 1% =n 10‘0% Ter gzl i gl Sagpnial
] connict th jumper at ledi
(6) EXTERNAL SPEAKER 7 |
* |[mpedance ;402 J1g2
(7) VOLTMETER
s Input impedance - SOk DG or better
. MEASUREMENT ADISSINGENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
; ; UNIT LOCATION UNIT ADJUST

TRACKING e Operating frequency: MAIN Connect a voltmeter to 6.5V MAIN R20
450.00MHz (#01, #02) R16. (401, #02, 803, #04) |
400.00MHz (#03, #04) 9.4V

| 480.00MHz (#05, #08) | (#05, #06)
SENSITIVITY |1 | ® Operating frequency: Rear Connect a distortion Minimum MAIN | C3, C7
5 450.00MHz (#01, #02) panel meter to the EXTERNAL | distortion C8, C10,
400.00MHz (#03, #04) SPEAKER JACK with 401 | level C11,C12
480.00MHz (#05, #06) load. L4, L5
®* Squelch: OFF (open) {Less than L6
* Apply RF signal to ANTENNA 0.35uV for
CONNECTOCR. 12dB SINAD)
Level : 0.32uV (—117dBm)
Dev. : £3.5kHz
Mod. - 1kHz
| | NOTE: Adjustcoils as above 2or3times.
BEEP LEVEL * AF VOLUME: minimum Rear Connect an oscilloscope Wp-p MAIN REG1
® Push and hold the CHANMEL panel to the EXTERMNAL
LIP/DOWN switch. SPEAKER JACK with 40
| load.

SQUELCH * Operating frequency: Rear Connect a speaker to the ‘I.Ferif'-,r squelch is closed when
450.00MHz (#01, #02) panel EXTERMAL SPEAKER turning R11 CW on the DISPLAY
400.00MHz (#03, #04) JACK. LINIT.

i 480.00MHz (#05, #06)
* Apply RF signal to ANTENMNA
CONNECTOR.
Level : 0.28uV (—118dBm)
Dev. : £3.5kHz
Mod., : 1kHz
* Squelch: ON (closed)
Starting point DIS- R11
of reception PLAY
e Apply no signal to ANTENNA Squelchis | Verify
CONNECTOR. ‘ closed.
AF OUTPUT ® Apply RF signal to ANTENNA, Rear Connect an AC millivolt- | Greater than o Verify
CONNECTOR. panel meter to the EXTERNAL | 4.5V at 10%
Level : 32uV (—77dBm) SPEAKER JACK with 40} | distortion
Dev. : +3.5kHz load.
Mod. : 1kHz
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R11 (SQUELCH Adj.)

R61 (BEEP level Adj.) —rm
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SECTION 8 VOLTAGE DIAGRAMS

8-1 MAIN UNIT
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PLL AND VCO UNITS

8-2

{2r).LINN
NIV o}

Id

{Id)LIND O

€90

vd o4

@
<CKZTZT A4 0 A0 IO BB "N <
SIIWSQWAN13_0 S oS & (SPLIND
ﬂ_@xﬁsmomAmm m_wx B2 9 NIYW O
& I e 000000000 0 Nﬁﬂ
|, I, I I D A A B
T lele o ) O N
@ ig 21818 S al £5" 1 S
22 F8E I E-LANE: . JE
g< © = 2\ S
& Hs r Q P. 2
-4 ™ Q 4
LA f p- +
v vy, Ho
g A L,z - L} 1o} 3 |33 =2
W YWV N % 4-
° v | T 23 - _
Yvy <
ely _ FD
38 32 TN T
o ...a PRt ™ AS'Y XL
+ AAA.
.H ._->n.m x.J MM A0 X
e AC XY _dm )
ABL
O,
© 4z
=4 SSA A—
9 u-w 0 osy
» B 207 H A
1 SI6TST ©
21 N SESESE Iy
l_-m gyl1s u mmw/ &> <E2E N
1, 1no-di- . ) m
b z1a Y9! sd 0sd i .ﬂ s
NI —j P 40 <><><.
~AOY AS Lno AS e m o “wm (5%
P . seswog 18! | H
3 L 2 Ho g 20 8 ] 2
a.n>n._h z d- Hllej_‘ m-m>w._h .H-m g s.H. » )
AAA i ] AAA
oz vio 44 AOZ
—— e ———— o lo
2 B
O a Avc_
3 3 SO RRL) 17
~
g AZ'L ._.
H &a 9vo » 0
AbEXL - 2TnezxL) s 37
A0 XHir, s 28A0° x5
o AO X1
AA
W -
-] -
P A .
3 83 Az'g XL .
4 AO XN 1 A8 3
<3 i
3 3 Y )
Am‘mv Y]
&, M
Som.n_F AL
ABL




8-3 LOGIC UNIT
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PA AND LPF UNITS
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9-3 LOGIC AND CTCSS UNITS
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PA AND LPF UNITS
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SECTION 10 IC SPECIFICATIONS

uPD78C06AG (MPU)
MAXIMUM RATINGS (Ta = 25°C)

P R T e —

PIN CONNECTION

PE12

—=0 &80 PE11

PE14

—=0 G2 PE13

PES
PES&

PES

=0 53 PE4

——O0 64 Voo
—= 53
=1 G
—=0 53 PE10
_-{:. 5&
f————— E?
—=2 56 PE7Y
—0 55 PE6
0 54
|0 52 PE3

PE2

= 51
—=0 50 PE1

TE e pescRemONSE = [ TSiMBoL ] e TGS R o
o Supply Vollage 0.3~-7.0 v
Input And Qutput Voltage W1 —0.3~Vec+0.3
Output Gun;ﬁ ;fl;ligl: level) lom 5 mA
Output Current (Low level) tc-:l:. _ 435 mA,
Operating Temperature o TorR —d40 -~ +85 G
Storage Temperature TsTa —65~+150 *C

——=0 49 PED
- 48 PBY
—=0 47 PBE

—0 46 PBS
=0 45 PB4

- 44 PB3
-0 43 PB2
-0 47 PB1
a——= 41 FBO
—=0 40 PAT
—= 38  PABG
—= A8 PAS
—= 37 PA4
—s= 36 PAS
——=0 35 PAZ
—=C 34 PA1
—=3 33 PAD

= = =

1IPD446 (16384 BIT STATIC CMOS RAM)
MAXIMUM RATINGS (Ta = 25°C)

Supply Voltage Voo 7.0 v
Input And Output Voltage VT -0.3~Vee+0.2 v
Operaling Temperalure Toen =40 ~ +85 e
Storage Temperature Tate —55~+125 °C
PIN CONNECTION BLOCK DIAGRAM
T _ﬂ,‘ | ] |
A Q1 24 O Voo Ay
A2 23P A, :ﬁ Address e 16384817
! Har decoder L1905, 150)
A3 220 Ay Ay bu Memaory sell array
A4 21PpWE A | || _
A; 15 200 OE Ao | T
A6 180A, 10, input DATAL | Sense switcn [| Output
AT 18 CS control . DATA
. 10, codumn decodear comtral
A0 8 173 1/0, I |
/0, O 9 16 :".-'"D;r Address
/0= 10 150 1/0g butler
== 1 | I 1
110, 11 140170, cs Pa A Ry A
GNDO} 12 133170,
58 [ —
. [
WE "

10—1




1PD7225G (PROGRAMMABLE LCD DRIVER)
MAXIMUM RATINGS (Ta = 25°C)

T omcaemon [ sweol | manas [ Nt
Supply Voltage Voo 03-7.0 v
Input Voltage Vin —0.3~Voo+0.3 v
Output Vollage Vour =03~ Voo+0.3 W
Operating Temperature Torr =10~+70 *C
Storage Temperature TsTG 65~ +150 e

PIN CONNECTION

T - o P o= o9 0o L =
2 EEEREEEREEEE.
52 51 50 49 48 47 46 45 44 43 42 41 40
CLZ2O———— 1 s 519
SYNCO=— 2 () 38——=0 18
VLC1T O———+ 3 37— 817
VLC2 O——m 4 36 —a0 516
VLCAO—— 5 35— 515
Veg O 6 HpP—= 514
Voo O——— 7 33— VD
SCK O—— & 32— 513
SIO—m» 4 Np—a0 512
CS O——»{10 30p——=0 51
BUSY Ot 11 29— 510
C/D Ol 12 28— 59
RESET O—={13 27— 58
14 15 16 17 18 19 20 21 22 23 24 25 26
025338a8383885
o0 00
L o T i
BLOCK DIAGRAM
COMCOM COMCOM
831 530 529 S1 S0 3 1 0
i it LCD DRIVER
Vie? —ml LCD ﬁ
TIMING
Vic3 ——={ CONTROL DISPLAY DATA LATCH
SY M -
CL1 — BLINKIMNG
0sc SEGMEMT -—"_‘:: DATA i: DATA :::: DATA
CL2 DECODER MEMORY POINTER MEMORY
Voo —— T\r £
Wag ————p
RESET ——»
£8 —n COMMAND/DATA REGISTER
— WRITE COMMAMND
CD—™ conTROL ﬁ DECODER
BUSY --— SERIAL INTERFACE

]

Sl SCK
10—2




MNG6520 (CTCSS ENCODER/DECODER)

MAXIMUM RATINGS (Ta = 25°C)

 J-

Supply Voltage Voo —0.2~7.0 v
Input And Output Voltage Vr 0.2~ Voo+0.2 v
Power Dissipation Po 100 mwW
Operating Temperature Torr =20~470 "o
Storage Temperature Tsta —55~+100 *C
PIN CONNECTION
2
YUs3% -5 x
- Qo O
Sgzc. 8t lerg
42 41 40 38 38 37 36 35 34 33
32— T-LPF
NC — 1 A NC
NC —— 2 ab—— T-TONE
§1 — 3 29t+—— RX IN
52 — 4 28— LIM IN {+}
53— 5 27— NC
Gi—s 26 |—— TX OUT
S5 — 7 25— LIM AT
56 — 8 24 —— RX OUT (S)
T2 —— 9 23— DET OUT
T1 ——10 22— NC
11 12 13 14 15 16 17 18 19 20 21
UCHEEZOBZHE SY
o 3> = n L
t5Doz="> > £ E}s I
-~ gz~ 5 Sk
wm O
b
o

1PD4066BG (QUAD BILATERAL SWITCH)
MAXIMUM RATINGS (Ta = 25°C)

Supply Voltage

—0.5-20

Input Voltage Vin =0.5~Voo+0.5
Input Currgnt lin 10 ma
Permissible Dissipation Po 200 mwW
Operating Temperature Torn —40—~ +85 "G
Storage Temperature TsTR —G5— 4125 "o
PIN CONNECTION
o
inout 1 CH swl 7 114 ves
SIG A P |
- ouTHN 2 O— [ 113 GONT A
—
OuUT/IN 3 [ SE;'- [ ]12 CONTD
SIG B Tt
nvouT 4 [ L— ] Y11 mvout
* prer SIG D
CONTB & B 10 OUT/IN *
& B
CONTC 6 [ [ 141 9 OUTAN
T ] SIG C
Vss 7 [ T 1] 8 INOUT
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PD4013BG (DUAL D-TYPE FLIP-FLOP)
©PD4081BG (QUAD 2-INPUT AND GATE)

MAXIMUM RATINGS (Ta = 25°C)

ﬂlte ST,
Input Voltage Vin
Input Current lim 10 ma
Power Dissipation Po 200 mw
Operating Temperature Torr —d40) ~ +85 "G
Storage Temperalure Tsta —B5~+125 “C
PIN CONNECTION pPD4013BG UPD4081BG
4 13 12 11 10 9 8 14 13 12 11 10 9 8
[1 (1 [] [1[1[] 000nnnmnil

Voo | |__LI |:|
) ! 25 R 5 )

L Vs
Uuuguy Jgugduuug
3 4 5 7 1 2 3 4 & 6 7

|

(]
—ﬂ.n

s

1 2 ]
LPDA4069UBG (HEX INVERTER)
MAXIMUM RATINGS (Ta = 25°C)

Supply Voltage Voo Ves—0.5~Vag+2) "

(10
>
> [ .
UyUL

v
Uy
5 6 7

Input And Qutput Vollage V1 Vi5—0.5 ~Voo+0.5 W
Input Current Iy +10 m
Parmissible Dissipation Po 300 mwW
Storage Temperature Ts1a —65-~+150 ol &
PIN CONNECTION
14 13 12 11 10 9 8§
(1]
Voo | |

Y 5

D

TC4094BP (8-STAGE AND STORE BUS RESISTER)
MAXIMUM RATINGS (Ta = 25°C)

Supply Voltage Voo Vas—0.5~ Vss+20
Input And Output Voltage VT Vss—0.5~Voo+0.5
Input Current lin +10 mA,
Power Dissipation Po J00 mw
Cperating Temperature Torr —40—~ +B5 e
Storage Temperature Ts16 —65~ +150 G
PIN CONNECTION STROBE 10 e [116 Voo
SERIAL IN 2L 115 ENABLE QUT
CLOCK 30 114 Q)
Q, 40 113 Qg
Q, 50 112 Qy
Q, 60 111 Qy
Q, 70 110 Qs
Vss B ] 9 Qs
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1PD2834C (PLL FREQUENCY SYNTHESIZER)
MAXIMUM RATINGS (Ta = 25°C)

T

10—5

~ DESCRIPTION | svmBoL ~ RATINGS | UNIT |  REMARKS
Supply Vollage Voo 03—~+7.0 W
Input Voltage Vin -0.5—~+Voo+0.5 WV
Output Voltage Vour —0.5~+Voo+0.5 ' )
Output Voltage Vour =0.5~+Voo+3.0 W EQU pins only
Operating Temperature Toen — 40— +B85 il
Storage Temperature TsTR 65~ +150 °C
PIN CONNECTION
ste[ |1~ 18] Jveo
R Z 17 B-1M
P-OUT 3 16 Qg
P—IM "i 15 {}1@
FSC 5 14 O
DATA & 13 ECL
CK 7 12 EQD
v 1[Jeo
EMND 4 10 LD
Oy Qp Q W LD
IHDHEHD——®)
+— 128
R-IN divider = 512 — charge
1024 . detector pump —bQD EQ
PSC |5
l s apen drain 12) ECD
:] |:;‘; swallow programmable
F-IN C-II e i counter " detector i
ste (1) - STAB 17 bit latch
«—9) GND
17
paTA (6) >0 (18) Voo
17 but shufl register
CK (7 CK bos
3)—(2)
P-OUT R



uPB571C (LOW POWER PRESCALER)

MAXIMUM RATINGS (Ta = 25°C)

— - e
o e B Il R Pt f r g o A S WL e
T e e I s e R *T S e e
b e s e o e st e BN o e

__ SvmsoL

-
A T |t PR e P R N W R et o ] e
- e e e R, e R et |, e o e e

Supply Voltage

Ve

=0.5~+6.0

Inpul Vollage

Vi

—0.5~+Vee+05 W

Output Current

In

—10 m

Storage Temperature

Ts1a

=55~+125 "C

PIN CONNECTION

Voo 1

NC| 3

GND | 4

BLOCK DIAGRAM

6 | PSC

5 |OUT

CMOS—ECL

IN @)—@

ﬂ\iﬂng

1 )
L L .t p
GND Voo Mz M1

when M1 and M2 are Hi (Vcc), FF is equal to buffer,

10—86



MC3357 (LOW POWER FM IF)
MAXIMUM RATINGS (Ta = 25°C)

Vieo (max) 12

Supply Voltage

W
Operating Supply Voltage Vo dor8 v
Detector Input Voltage — 1.0 V
Input Voltage (Voo = 6.0 Volts) Vin 1.0 "
Mute Function Viom —05 5.0 v
Junction Temperature T. 150 *C
QOperating Ambient Temperalure Range Ta =30 470 i
Storage Temperature Range Tata 65 4150 L

PIN CONNECTION

« & 2 3 _ 5
! ;2 £ & 3§ &
2 > ¢ § & £ 3=
= = =] § E 5 5 E 2
o 0 2 ] A T T ot
6] [1s] [14d [i3 I? 11 o] [9]
Lo, o T !
‘ Squelch Trigger
l With Hysteresis - [E\
Active Filter
> Mixer Amp —
T Limiter Amp
Oscillator = Demodulator
v I ¢ T
ol 2l B o I8 e [ 8
— i 8§ i £ 3 1%
3 A = 0 E =
>3 c = ¢ T
0o k- E 2 a
= = E
]

pPC1241H (AUDIO POWER AMPLIFIER)
MAXIMUM RATINGS

Supply Voltage (Surge)

Vee 1 (200mS)

v
Power Supply Voltage {No Signal) Voo 2 25 v
Power Supply Vollage (Operation) Voo 3 18* v
Circuitry Current lcc (peak) 4.5 A
Operating Temperature Topn =30 ~+75" *C
Storage Temperature Ts1G —55~+150 °C

PIN CONNECTION

*With 100mm > 100mm * Tmm aluminum heat sink.

RIPFLE FILTER 2 =—= |

OUTPUT & =_|

BOOTSTRAP 7
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MB3756 (VOLTAGE REGULATOR)
MAXIMUM RATINGS (Ta = 25°C)

= | &

Input Voltage Vin 18

1*1
Power Dissipation Po

42 L
Operating Temperature TorR —30~+80 G
Storage Temperature Tsra —55~+150 G

*1: No Heat Sink Ta < 70°C
*2: Infinite Heat Sink Tc = 70°C

PIN CONNECTION - 0
Q
s T I T T - T N - -
I I I 6 [ 6 O
=5 2 E0Jd=0
%bmzﬂrzﬂ
3 “OFE3Z 3
> = == -
o
]

NJM7805 (3-TERMINAL 5V REGULATOR)
MAXIMUM RATINGS

Input Voltage Vi 35 v
Power Dissipation Fo 16 (Tc = 45°C) W
Operating Temperature Torn —30~+75 “C
Storage Temperature Tsra —40~ +125 *C

PIN CONNECTION

———— 1 OUTPUT
O [ ——— 3 GND

L —— 3 INPUT

MC3340 (ELECTRONIC ATTENUATOR)
MAXIMUM RATINGS (Ta = 25°C)

5 20 v

upply Voltage Voo
Power Dissipalion Po 1.2 w
Operating Temperature Torr 0~—+75 °C
PIN CONNECTION
i
'E_ o
|
= 3
= 8]
§3 Q¢
fol [N kel [
O
H B & =
= 4 O O
E E z Z
z - ©
I
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NJM4558D (DUAL LOW NOISE AMPLIFIER)
MAXIMUM RATINGS (Ta = 25°C)

R
|+

Input Voltage Vin +15 "
Operating Temperature Torr —20~+75 “C
Storage Tempearature Tera —40~+125 i

PIN CONNECTION

:]‘I.Fc'.c:

8
7 |‘DUTB

pPC358C (DUAL DRIVER)
MAXIMUM RATINGS (Ta = 25°C)

Supply Voltage Vee 32 v

Drive input Voltage DVin +36 ")
Input Voltage Vin —0.3~+32 v
Permissible Dissipation Po 350 m
Operating Temperature Torr 0~+70 *C
Storage Temperature Ts1G =55~ 4125 "
PIN CONNECTION
@
[41] 1]
§ 5 z Z
= o [ 4
Bl F [ [¢
|

+

EF

OUT A[[]
~INA[Z
+IM A [3]

Vee [4
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M57704L t4ﬂﬂ~430MHz POWER MODULE)
M57704H (450—480MHz POWER MODULE)
M57704SH (480—520MHz POWER MODULE)

MAXIMUM RATINGS

Supply Voltage Voo 17

Inpul Power Pin 1.2 W

Qutput Power Pourt 20 W

Operating Temperature Toen —30~+110 "G

Storage Temperalure Ts1a —40—~+110 *C
PIN CONNECTION

Final Ve
OUTPUT C

U
GROUND —————= m O

INPUT I
Dirive Voo

TL499ACP (WIDE RANGE POWER SUPPLY CONTROLLER)
MAXIMUM RATINGS (Ta = 25°C)

Input Voltage Vi 1.1-250 v

Qutput Voltage Vour 29~30
Qutput Current lawr 1.0 A
Operating Tempearature Torm —30~ +85 er
Storage Temperature Ts1G —65~+150 *
PIN CONNECTION
Tt
SERIES Vin 1 1 8 OUTPUT
REFERENCE 2 T GMND
SW. REG. Vin 2 3 B SW. INPUT
SW. CLURRENT
conTroL L * o B R

10 — 10



SECTION 11 PARTS LIST

11-1  MAIN UNIT MAIN UNIT
REF.NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
ICt ic MC3357P L4 COoiL LS-264
ic2 Ic BA4558 L5 ColL LS-264
IC3 Ic MC3340P L6 CoiL LS-263
IC4 IC uPC1241H L7 COlL Lw-15
ICs IC MB3756
IC6 Ic NJM7805 Rt RESISTOR 4.7k ELR20
Ic7 Ic TC4094BP R2 RESISTOR 100k  ELR20
IC8 IC uPC358C R3 RESISTOR 100k  ELR20
R4 RESISTOR 100 R20
Q1 FET 38K121-Y R5 RESISTOR 47k ELR20
Q2 FET 3sK121-Y R6 RESISTOR 470 ELR20
Q3 FET 35K122-K R7 RESISTOR 2.2k ELR20
Q4 FET 28J105-Y R8 RESISTOR 3.3k R20
Q5 FET 28J105-Y (#01,#02,#05,306)
Q6 TRANSISTOR 25C2458-GR . 2.2k R20
Q7 TRANSISTOR 25D1225M-R (#03,#04)
Q8 TRANSISTOR 25C2458-GR R9 RESISTOR 100 ELR20
Qs TRANSISTOR 25C2458-GR Ri0 RESISTOR 100k  ELR20
R1t RESISTOR 100k  ELR20
D1t VARICAP 1125 R12 RESISTOR 100k  ELR20
D2 VARICAP 1T25 R13 RESISTOR 100k  ELR20
D3 VARICAP 1725 R14 RESISTOR 100k  ELR20
D4 VARICAP 1725 R15 RESISTOR 10k R20
D5 VARICAP - 1125 R16 RESISTOR 300k  CRB25FX
D6 VARICAP 1125 R17 RESISTOR 100k  CRB25FX
D7 VARICAP 1125 Ri8 RESISTOR 480k  CRB25FX
D8 VARICAP 1725 R19 RESISTOR 480k  CRB2SFX
D9 VARICAP 1T25 R20 TRIMMER RHMOA1408A 10k
D10 VARICAP 1T25 R21 ARRAY RKM10L103FX
o1 DIODE 18593 R22 RESISTOR 6.8k ELR20
D12 DIODE 15599 R23 RESISTOR 470k R20
D13 ZENER RD6.2E B2 R24 RESISTOR 100k  ELR20
D14 DIODE 18953 R25 RESISTOR 120k ELR20
D15 DIODE 15953 R27 RESISTOR 100 R20
D16 DIODE 155133 R28 RESISTOR 10k R20
D18 DIODE 155133 R30 | RESISTOR 220 ELR20
D19 DIODE 188133 R31 RESISTOR 47k R20
D20 ZENER RD6.8BE B2 R32 RESISTOR 1.5k ELR20
D21 DIODE 155133 R33 RESISTOR 1.5k ELR20
D22 DIODE 158133 R34 RESISTOR 47k R20
D23 DIODE 188133 R35 RESISTOR 1.5k R20
D24 DIODE 188133 R36 RESISTOR 15k ELR20
D25 DIODE 188133 R37 RESISTOR 2.2k ELR20
D26 DIODE 185133 R3s RESISTOR 2.2 R20
R39 RESISTOR 330k  R20
Fit CRYSTALFILTER  21M15B3 R40 RESISTOR 2.2k R20
Fi2 CERAMIC FILTER ~ CFWA455E Ra1 RESISTOR 22k R20
R42 RESISTOR 10k ELR20
Xi CRYSTAL CR70 R43 RESISTOR 8.2k ELR20
X2 DISCRIMINATOR  CDB455C7A R44 RESISTOR 10k ELR20
R45 RESISTOR 33k ELR20
L2 CoIL Lw-25 R46 RESISTOR 6.8k R20
L3 coiL LA233 R47 RESISTOR 33k ELR20
(#01,402,#05,406) R48 RESISTOR 8.2k ELR20
LA234 R4S RESISTOR 8560k  ELR20
(#03,4#04) R50 RESISTOR 10k R20

11 —1



MAIN UNIT
REF. NO.

R51
R52
R53
R54
RS5
R56
RS7
R58
RS9
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R7t
R72
R74
R76
R77
R78
R79

c1

C2
C3

C5

C6

c7

Cs

Cs

C10
c1
C12
c13
Cc14
C15
C16
c17
ci8
Cc19
C20
c2
c22
c23
c24
Cc25
C26
c27
cas
C29
C30
C32
Cc33

DESCRIPTION

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
TRIMMER
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
THERMISTOR
RESISTOR

CERAMIC

CERAMIC
TRIMMER
CERAMIC
CERAMIC
CERAMIC
TRIMMER
TRIMMER
CERAMIC
TRIMMER
TRIMMER
TRIMMER
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
BARRIER LAYER
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
CERAMIC

PART NO.
82k  ELR20
M ELR20
M ELR20
18  R20
1M ELR20
1M ELR20
47k  ELR20
100  ELR20
1 ELR20
M  ELR20
RHBOCS42BA 47k
a7k ELR20
a7k ELR20
100  ELR20
1k ELR20
10k R20
1k ELR20
33 R50X
2k R
470k  ELR20
iM  ELR20
470  ELR20
560  R20
12k ELR20
22k ELR20
33D28

470k R20
4p 50V
(#01,#02,403,#04)
2p 50V
(#05,#06)

0001 50V
CV05C1201 12P
0001 50V
0001 50V
4T0P 50V

Cvo5C1201 12P
CvosC1201 12P
0.35P 50V

CvosC1201 12P
CvosC1201 12P

CV38A0601 6P
0001 50V
0.1 50V RC2
0001 50V
aP 50V
aP 50V
a0V
4P SOV
a5V
aP sV
a5V
0001 50V
001 25V
01 16V
P 50V
180P 50V
62P 50V
0001 50V
01 16V
0001 50V
0001 50V

MAIN UNIT
REF. NO.

1M1—2

C34
C35
C36
C37
C38
C39
ca
ca
Ca2
ca3
Ca4
C45
Ca6
c47
Ca8
C49
C50
C51
C52
C53
C54
C55
C56
Cs7
C58
C59
C60
cé1
C62
C63
C64
C65
Cé66
ce67
ces
ce9
C70
cn
crn2
Ccn3
c14
C75
C76
cnr
crs

.C79

C80
Cs81
c82
c83

ces
cs7
Cs89
ca
C92
cae3

Co4
C95

DESCRIPTION

CERAMIC
CERAMIC
BARRIER LAYER
BARRIER LAYER
CERAMIC
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
MYLAR
CERAMIC
MYLAR

MYLAR

MYLAR
ELECTROLYTIC
BARRIER LAYER
ELECTROLYTIC
MYLAR

MYLAR

MYLAR
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
MYLAR

MYLAR
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
BARRIER LAYER
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
ELECTROLYTIC
CERAMIC
BARRIER LAYER
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
CERAMIC
CERAMIC

PART NO.
1200 50V
6P 50V
0.1 16V
0.1 16V
8P 50V
01 16V
10 16V
047 50V
22 50V
0001 50V
001 50V
3P 50V
0.001 50V
0001 50V
0001 50V
01 50V
01 16V
022 50V
001 50V
001 50V
001 50V
02 50V
01 50V
1 50V
22 S0V
00047 50V
01 16V
047 50V
047 50V
001 50V
001 50V
20 10V
a7 16V
01 16V
a7 16V
a0 16V
100 16V
001 25V
0001 50V
a0 16V
0001 50V
0001 50V
0001 50V
a7 10V
a1 2V
0001 50V
0.1 16V
0001 50V
a0 63V
0001 50V
0001 50V
1 50V
0001 50V
01 16V
01 50V
0001 50V
0001 50V
0001 50V
01 16V
0001 50V
arP S0V
2P 50V

RC2
RC2

RC2

RC2

RC2
RC2

RC2

RC2

RC2



MAIN UNIT/PLL UNIT

REF. NO.

g
J2
J3
J4
J5
J6
J7

EP1

DESCRIPTION

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

P.CB.

11-2 PLLUNIT

REF. NO.

IC1
IC2
IC3
IC4
IC5

Q1
Q2
Q3
Q4
Q6
Q7
Q9
Q10
an
Q12
Q13
Q14

D1
D5
D6
D8
D9
D10
D12

X1

L1

L3
L4

L6
L7
L8
L9
L10
L1

R1
R2
R3

DESCRIPTION

IC
IC
IC
IC
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

VARICAP
DIODE
DIODE
DIODE
DIODE
DIODE
ZENER

CRYSTAL

ColL
ColL
COIL
COIL
COlL
coiL
CoIL
COIL
CoIL
COIL
COIL

RESISTOR
TRIMMER
RESISTOR

PART NO.

TMP-Jo1X-A1
TMP-JO1X-A1

. TL25P-10-V1

5494-12C
5494-04C
PI32B20P-1
TL25P-08-V1

B-1063D

PART NO.

BA4558
BA4558
uPB571C
uPD2834C
TL499ACP

25C2026
25C2458-GR
25C2458-GR
25C2458-GR
25A1048-GR
25C2458-GR
25C2026
25C2026
25C3358
TRF559
25C1815-Y
25C2458-GR

1SV50E(1)
155133

155133

185216

155216

155211

RD12E B2
(#01,#02,403,#04)
RD13E B2
(#05,406)

CR85

LR-116
LA-232
FLSH 101k
LW-12
LA-232
LA-232
LA-233
LA-232
LA-233
LA-232
LA-232

4.7k ELR20
RHBOC1431A 10k
1.2k ELR20

PLL UNIT
REF. NO.

R4

RS

R6

R8

R9

R10
R11
R12
R13
R14
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R#1
R44
R45
R46
R47
R48
R49
R50
R53
R54
R85
R56
RS7
RS58
RS9
R60
R61

R62
R63
R64
R65

R66
R67

DESCRIPTION

TRIMMER
RESISTOR
RESISTOR
TRIMMER
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
THERMISTOR
RESISTOR
THERMISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR

PART NO.
RHBOCJ501A 220k
47k ELR20
470k  ELR20
RHBOCS32UA 4.7k
47k ELR20
270k ELR20
47k ELR20
120k  ELR20
3%  ELR20
3%  ELR20
33  ELR20
2 R20
330  R20
15 ELR20
150  ELR20
33 ELR20
150  ELR20
68k  ELR20
18k ELR20
33  ELR20
22k ELR20
33028

10k ELR20
33D28

15  ELR20
68k  R20
100k  ELR20
100k  ELR20
22k ELR20
100  ELR20
180k  ELR20
3%  ELR20
3%  ELR20
470k ELR20
1k ELR20
27k ELR20
47k ELR20
47k  ELR20
47k ELR20
47k  ELR20
22k  ELR20
33k  ELR20
22k ELR20
100  ELR20
220  ELR20
1k ELR20
22k ELR20
33k  ELR20
22k ELR20
100  ELR20
(#01,4#02,#05,06)
470  ELR20
(#03,#04)

220  ELR20
15k  ELR20
22k ELR20
100  ELR20
(#01,#02,405,#06)
470  ELR20
(#03,#04)

100  ELR20
1k ELR20



PLL UNIT
REF. NO.

R68
R69
R70
R71
R73
R74
R75
R76
R77
R78
R79
R80

Ct

Cc2

c3

C4

C5

cé

c7

cs

Cs

ci0
ci4
Ci5
Ci6
ci17
ci8
c19
C20
c21
ca2
c23
C24
C2s
C26
car
Cas
C29
C30
C31
C32
C33
C36
Cc37
C38
C39

c41
Ca2

C45

C47

Ca9
C50
C51
C52
C53
C54

DESCRIPTION

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
TRIMMER

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

MYLAR
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
MYLAR

MYLAR

MYLAR
BARRIER LAYER
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
TRIMMER
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
ELECTROLYTIC
TANTALUM
CERAMIC
TANTALUM
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

PART NO.

1k R20

15 R50X

1k ELR20
4%k R0

3%  ELR20
RHBOCJ501A 220k
8%  ELR20
47k  ELR20
1% R20

15k ELR20
2k ELR20
22 R0

001 50V

10 16V RC2
01 50V RC2
22 50V

a1 v

a1 2V
0.002 50V
0001 50V

001 50V
RAUO4SA 121J 50V 120P
1 50V RC2
0001 50V
0.001 50V

15P 50V
0001 50V

1P 50V
0001 50V
0.001 50V
0001 50V
0001 50V

a7 63V RC2
aP 50V :
0001 50V

3P 50V CH
CV38D2001 20P
4 50V CH
20 50V
100P 50V

001 25V

41 25V RC2
22 35V
a5V

01 35V

2 6.3V RC2
01 50V RC2
1 50V

a7 6.3V RC2
a70P 50V
0001 50V
40P 50V

8 50V

® 50V
0001 50V
a70P 50V
40P 50V
0001 50V

6P 50V
0001 50V
a70P 50V

PLL UNIT/VCO UNIT

REF. NO.

11—4

C55
C56
C57
C58
C59
C60
Cé61
C62
C63
C65
C66
C67
C68
C69
C70
cn
cn2
cn

C74
J1
J2
3
P1

EP1

DESCRIPTION

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
TANTALUM
CERAMIC
CERAMIC
CERAMIC

CERAMIC

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

P.CB.

11-3 VCOUNIT

REF. NO.

Q1
Q2

D1
D2
D3

L1
L2
L3
L4
LS

R1
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13

DESCRIPTION

FET
TRANSISTOR

VARICAP
VARICAP
VARICAP

CoiL
CoIL
CcolL
CoIlL
ColL

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

PART NO.

yd 50V
Y1 50V
470P 50V
0.001 50V
0.001 SOV
470P S50V
a70P 50V
10P 50V
2P 50V
0.001 50V
0001 50V
0.001 50V
0.001 50V
0.047 25V
0.33 35V
47P 50V
pi 50V CK
6P 50V
(#03,#04 only)
470P 50V
(#03,#04 only)
5494-12C
5494-04C
TMP-JO1X-A1
TMP-PO1X-A1
B-1065C
PART NO.
25K125
25C2026
1SV50E(1)
1SV50E(1)

1T25

LALO3NA R47M
LALO3NA 1ROM
LALO3NA 1ROM
LALO3NA R47M
LA-233

100k ELR20
270 R20
47k ELR20
10 ELR20
100 ELR20
33 ELR20
3.3k ELR20
2.2k ELR20
220 ELR20
100 ELR20
22 ELR20



VCO UNIT/PA UNIT
REF.NO. DESCRIPTION
ci MONOLITHIC
c4 MONOLITHIC
c5 CERAMIC
c6 CERAMIC
c7 CERAMIC
c8 CERAMIC
c9 CERAMIC
c10 CERAMIC
ci CERAMIC
c12 CERAMIC
ci3 CERAMIC
cl4 CERAMIC
c15 CERAMIC
C16 CERAMIC
c17 CERAMIC
c18 CERAMIC
c19 ELECTROLYTIC
c20 BARRIER LAYER
c21 CERAMIC
EP1 P.C.B.

11-4 PAUNIT

REF. NO.
IC1

IC2

Q1
Q2
Q3

D1
D2
D3
D4
D5
D6
D7

Lt
L2
L3
L4

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10

DESCRIPTION
IC

Ic

TRANSISTOR
TRANSISTOR
TRANSISTOR

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

COIL
COIL
CcoiL
COIL

TRIMMER

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

PA UNIT

1—5

REF. NO.

PART NO.
2>  GR426 CH R11
(#01,402,403,404) R12
05P  GR426 CH R13
(#05,406) R14
15P  GR426 CH R15
470P 50V R16
05P 50V
P 50V c1
120P 50V C2
3P 50V c3
470P 50V ca
4P 50V c5
P 50V cs
470P 50V cr
0.001 50V c8
470P 50V c9
#® 50V cio
0.001 50V ci
0001 50V c12
100 10V RC2
01 16V
470 50V
B-1066B
c13
PART NO.
MST704H (#01,402) cl4
MST704L  (#03,404)
M57704SH  (#05,406)
{PC358C
25C2783
25C945-P ci5
25B596-Y
15953
15853
15CD11
18953 c16
185133 c17
15597 c18
18597 c19
c20
LA-245 c21
LA-255 c22
Lw-8 c23
LA-169 c24
C25
RHO651CJ5J01A 220K Cc26
s6k  R20 c7
100 R20 c28
7 RN c29
27k R2 C30
2k R2 c31
12 R20 c32
12 ELR20
100k  R20 RL1
56k R20

DESCRIPTION

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
TRIMMER
MONOLITHIC

MONOLITHIC

MONOLITHIC

MONOLITHIC

TRIMMER
MONOLITHIC
BARRIER LAYER
BARRIER LAYER
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
ELECTROLYTIC
ELECTROLYTIC

RELAY

PART NO.

12k ELR20
12k R20
1.2k R20
56 R20
100k  R20
10 ELR25

10 16V
40P 50V

0001 50V

4T0P 50V

0001 50V

470P 50V

0001 50V

20 16V

470P 50V

0001 50V

VCT51C 10P

UC23 2H 0270F
(#01,402)
UC23 2H
(#03,#04)
UC23 2H
(#05,#06)
UC23 2H
(401,402)
uc23 2H
(#03,#04)
UC23 2H
(#05,#06)
UC23 2H
(#01,402)
UC23 2H
(#03,#04)
uc23s 2H
(#05,#06)
UC23 2H
(#01,4#02)
UC23 2H
(#03,#04)
uc23 2H
(#05,#06)
VCTS1C 10P
UC34 2H1000F
002 25V
0.1 16V
0001 50V
4T0P 50V
0.1 16V
0001 50V
0001 50V
00047 50V
0001 50V
0001 50V
0001 50V
0.1 16V
05P 500V
1000 16V
20 16V

0290F

0220F

0270F

0290F

0220F

0320F

0390F

0290F

0320F

0390F

0290F

MZ 12HG



PA UNIT/LPF UNIT
REF.NO. DESCRIPTION

J CONNECTOR
J2 CONNECTOR
J3 CONNECTOR
Ja CONNECTOR
J5 CONNECTOR
J6 CONNECTOR
J7 CONNECTOR
P1 CONNECTOR
P2 CONNECTOR
P3 CONNECTOR
P4 CONNECTOR
EP1 BEAD CORE
EP2 BEAD CORE
EP3 BEAD CORE
EP4 BEAD CORE
EP5 BEAD CORE
EP6 P.CB.

EP7 BEAD CORE
EP8 BEAD CORE

11-5 LPFUNIT

REF. NO.
a1

D1.

R1

C1

C2

c3
C4

RL1

P1

EP1

DESCRIPTION

TRANSISTOR

DIODE

COIL

CoiL

RESISTOR

CERAMIC

CERAMIC

CERAMIC
CERAMIC

RELAY

CONNECTOR
CONNECTOR
CONNECTOR

P.CB

PART NO.

LR02-2V
$J-296
MR-DSE-01
SMP-04vV-B
TL25P-06-V1
TL25P-03-V1
TL25P-05-V1

TMP-PO1X-A1
TLB-PO8H-A1
TL25H-08-B1
TL25H-06-B1

DL2-0P2.6-3-1.2H
DL2-0P2.6-3-1.2H
DL2-0P2.6-3-1.2H
FSQHOS0RN
FSQHO50RN
B-1064D
FSQHO70RN
FSQHO70RN

PART NO.
25C945-P

18853

Lw-19
LA-242
(#03,#04 only)

12k R20

0.5P 500V
(#01,#02,#03,#04 only)
3p 500V
(#01,#02,#03,#04)

5p 500V
(#05,#06)

0.001 50V

0.001 50V

CX-1051
TMP-PO1X-A1
TL25H-03-B1
TLB-PO3H-A1

B-1071D

11-6 LOGIC UNIT

REF. NO.

1—6

IC1
IC2
IC3
ICa4

a1
Q2
Q3
Q4
Q5

D1
D2
D3
D4
D5
Dé
D7
D8
D9
D10
D11
D12
D13
D14

X1

L

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R14
R15
R16
R17
R18

Ct
c2
c3

C5
Cé
c7
cs
c10

CP1

DESCRIPTION

Ic
IC
IC
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

ZENER
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
ZENER

CRYSTAL

CoIL

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
ARRAY

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

ELECTROLYTIC
BARRIER LAYER
BARRIER LAYER
CERAMIC

CERAMIC

CERAMIC

BARRIER LAYER
BARRIER LAYER
ELECTROLYTIC
BARRIER LAYER

CHECK POINT

PART NO.

{/PD78COBAG
{PDA46C

1 PDA06GBG
{/PDA06IUBG

2SA1048-Y
25C2458-GR
25C3399
2SA1345
25C3399

RD5.1E B2
15953
186133
185133
185133
158133
185133
185133
185133
185133
155133
185133
155133
RD6.2E B2

CR63

LALO3NA 101k

15k ELR20
180k ELR20
2 R20
33k R20
47k R20
100k  R20
RM4 10k
47k R20
47k R20
47k R20
47k R20
M R20
tk R20
47k ELR20
22k ELR20
10 R20
18k R20

100 10V MS7

0.01 25V

0.01 25V

18P 50v

18P 50V

0.001  50v

0.1 16V

0.1 16V

10 16V MS7
0.1 16V
RT-01T-1.08



LOGIC UNIT/DISPLAY UNIT

REF.NO. DESCRIPTION
J CONNECTOR
J2 CONNECTOR
J3 CONNECTOR
J4 CONNECTOR
BT LITIHUM BATTERY
EP1 P.C.B.

11-7 DISPLAY UNIT
DESCRIPTION

REF. NO.

Ic1
IC2
Ic3

a1
Q2
Q3
Q4
Q5

D1
D3
D4
D5
D6
D7

Rt
R2
R3
R4
RS
R6
R7
R8
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25

Ci
c2
c3
C4
C5
cé
c7
C8

Ic

IC
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
VARIABLE
TRIMMER
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHiP
CHip
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP

MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC

PART NO.

PI32820R-1

9B-SQ
6B-SQ

B10B-EH-S

BR2325-1HC

B-1070D

PART NO.

PD7225G
LPD4081BG
LPD4013BG

25A1162-Y
25A1162-Y
28Car12-Y
25C27112-Y
25C2712-Y

155184
155184
155184
155184
155184
155184

180k
15k
15k
100k
100k
47k
47k
47k

RKDA1014QA 20kC

MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10

RHBOCS42BA 47k

47k
47k
47k
47k
150
1™
10k
M
150
1M
10k
47k
18k
47k

0.001
0.001
0.01
0.001
0.01
0.01
0.001
0.01

MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10
MCR10

GRM40
GRM40

‘GRM40 F

GRM40
GRM40 F
GRM40 F
GRM40
GRM40 F

DISPLAY UNIT/CTCSS UNIT
REF. NO.

c10
c1i
Cc12
c13
c14
Ci5

C16

11-8 CTCSS UNIT

REF. NO. DESCRIPTION

1—7

3
J2

DS1
DS2
DS3

§1
§2
S3
sS4
S5
S6
s7
S8

EP1
EP2
EP3

IC1

(0]

D1
D2

X1

R1
R2
R3
R4
R5
R6
R7
R9
R10
R1t
R12

C1
C2
c3
c7

EP1

DESCRIPTION

MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
CERAMIC

CONNECTOR
CONNECTOR

LAMP
LAMP
LCD

SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH

P.C.B.
p.CB.

RUBBER CONDUCTOR

Ic
TRANSISTOR

DIODE
DIODE

CRYSTAL

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

CERAMIC
CERAMIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC

P.CB.

PART NO.

0.001  GRM40
0.001 GRM40
0.001 GRM40
0.001  GRM40
0.001 GRM40
0.1 GRM40 F

0.001 50V

SB-5P-HVQ-CA
SB-5P-HVQ-CA

BQ031-22403A
BQ031-22403A
HLC-9222-1

A2C-1A3
SKHHAA
SKHHAE
SKHHAE
SKHHAA
SKHHAA
SKHHAA
SKHHAA

B-1069C
B-1075C
SRCN-323

PART NO.
MN6520

25C3399

158133
186133

FACNKD

10k R20
10k R20
15k R20
10k R20
2.2k R20
150k  R20
18k R20
12k R20
10k R20
18k R20
1k R20

18P 50v
18P 50V

0.1 50V MS5

7 6.3V

MS5

10 16V MS5
0.1 50V MS5

B-1072C



SECTION 12 OPTIONAL UNITS

12-1 UT-26, UT-27 INSTALLATION

1. Orient the circuit board correctly as shown in Fig. 12-1
and tighten the four screws.

2. Connect the 5-pin plug (JB) on the PA unit.

Pass the plug through the PA assembly rectangular
opening as shown,

3. Connect the 10-pin plug to J3 on the MAIN unit. The
cable harness must be passed through the gap between
the PA assembly and the MAIN chassis as shown.

FA unit

S=pin plug

Pass through the PA
assembly hale,
To PA unit

PLL wnit

Pass through the gap.
To MAIN unit

Fig. 12-1 UNIT INSTALLATION

12-2 UT-26 2-TONE DECODER UNIT
PROGRAMMING

SETTING THE FIRST DIGIT OF THE CODE
NUMBER

12-2-1

1. Locate jumper connector J3 on the UT-26 unit and
change the connection as follows,

Jumper connector |  Position
ey e | AeB—CsD

2. Connect a 100mY rms or greater signal from the audio
generator across pin B on jumper connector J3 (Fig.
12-2) and ground using alligator clips. Adjust the
generator using the frequency counter to the frequency
of the first digit of the desired code number according to
the frequency chart.

3. Connect the oscilloscope to CP1 on the UT-26 unit.

4. Adjust R2 (active filter) for the maximum ocutput level on
the oscilloscope. The output level should be more than

Vp-p.

12-2-2 SETTING THE SECOND DIGIT OF THE
CODE NUMBER

1. Locate jumper connector J4 on the UT-26 unit and
change the connection as follows.

Jumper connector Position
J4 GeH—EsF

2. Connect the audio generator as THE FIRST DIGIT with
the same output level and adjust the generator to the
frequency of the second digit of the desired code
number.

3. Connect the oscilloscope as above.

4. Adjust R1 to the maximum output level on the
oscilloscope. The output level should be more than

1Vp-p.

5. Return the J3 and J4 jumper connectors to the A*B and
GeH positions respectively.

Connect to the
audio generator

Relay R25
Transpond
FF
CP2 ON/D
c A CP
IF r‘i 1Vp-p
J3 . Li
B R1* R
o = 2 i o |
J4 . H '?Q:F [r.—.'_".-:-'-:

Fig. 12 -3 UNIT'S CHECK POINT

P



12-2-3 STANDARD GROUPS FOR 2-TONE 2.
SEQUENTIAL SIGNALLING

(Unit: Hz)

12-2-4 FUNCTION CHECKS WITH ANOTHER
TRANSCEIVER

NOTE: The function checks require another transceiver
with a 2-Tone encoder installed. Check the
following functions thoroughly before re-
assembly. s

1. The “CALL" indicator lights up while decoding is in
progress,

2. The relay and transpond function work after decoding is
completed. The transpond function works for about 2

CODE NO. | Group 1 | Group 2 | Group 3 | Group 4 | Group 5
0 3305 | 569.1 | 10924 | 3217 | 553.9
K 3490 | 6009 2885 | 3396 | 5848
2 368.5 | 6345 206.5 | 3586 | 6174
3 389.0 | 669.9 3047 | 3786 | 6519
4 410.8 707.3 3130 | 3998 | 6883
5 433.7 746.8 953.7 | 4221 726.8 1.
6 4579 | 7885 | 9798 | 4457 | 7674
7 4835 | 8325 | 10069 | 4705 | 8102 |
8 5105 | 8790 | 10347 | 4968 | 8555 |
9 5390 | 9281 | 10632 | 5246 | 9032 |
DG 569.1 | 979.9 560.1 | 569.1 | 979.9 \ o

I L e | OF
| ®3 e i O4
| ma = w| Q5

| oar s u| n

The first digit of the code number is allocated to X0, the
second digit to X1, the third digit to X2, etc. on the Digit
output jack {J3). The pins on the Sequence input jack (J4)
refer to the numerical value of each digit; Q115 "1", Q2is
“o" Q3 is “3", etc. See the diagrams for sample
programming.

12-3-2 DATA SELECT PROGRAMMING

Programming is performed by soldering the appropriate
printed circuit board traces adjacent to diodes D5
through D8&. Solder quickly to avoid damaging the diodes
by excessive heat.

The data select programming is the total number of digits
in the code number. The four traces represent “17, "2", “4”
and “8". For example, if the code number desired has 3
digits, solder both traces “1” and “2" (i.e., 1 + 2 =3).

2805Hz Decoder Unit

Relay R22
Digit Cutput Hﬁ?é‘.’:ﬂ; nd
i %/ 2] ot ]
i b g e N L e L Data Select

g = w| Q&
i = | ar *

.......

Sequence Input

seconds.
3. The transpond signal is modulated by a single tone.

4. The “CALL" indicator goes OFF after pushing the PTT
switch.

12-2-5 TRANSCEIVER PROGRAMMING

1. After installation of the UT-26 and when all of the
previous programming is completed, the 1C-U400 must

[EXAMPLE 1]  Programming the code number 001"

— S S _ —————————

Data Selecl

Il

1

Solder

I : A e

have the 2-Tone decoder function programmed on a [EXAMPLE 2] Programming the code number “12345678".

particular channel.

2. Transceiver programming requires the optional EX-494
External Keyboard. See the PROGRAMMING MAMNUAL
SECTIONS 1-5 and 1-6 for further instructions.

12-3 UT-27 2805Hz DECODER UNIT
PROGRAMMING

12-3-1 CODE NUMBER PROGRAMMING

1. Use supplied wire jumpers to connect the Digit output
(.J3) terminals to the Sequence input (J4) terminals to
program the desired code number. The code number
may be up to 8 digits in length. Solder the connections.

12—2

X0 x1 X2 X3 X4 X5 X6 X7

Data Select

xa @1
1 LFId
| ¥ &3
53 o4
x4 LeEY
55 (=19
A0 ar
iF Qg

- | S

i o | i 1




12-3-3 TRANSCEIVER PROGRAMMING

1. After installation of the UT-27 and when all of the
previous programming is completed, the 1C-U400 must
have the 2805Hz decoder function programmed on a
particular channel.

2. Transceiver programming requires the optional EX-494
External Keyboard. See your transceiver PROGRAM-
MING MAMNUAL SECTIONS 1-5 and 1-6 for further
instructions.

12-4 OTHER FUNCTIONS

12-4-1 TRANSPOND FUNCTION

The transpond function for confirmation of a com-
munication link between the calling and called station is
available and may be activated or deactivated.

1. The UT-26 and UT-27 are shipped from the factory with
the transpond function activated. Signals received with
the correct code number will cause the 1C-U400 to
transmit a 2 second tone back to the calling station if an
operator does not reply to the incoming call.

Horn Button — ok

[ 7 Cae

-1 ——— Positive Battery Terminal

0 O

2. To deactivate this function, cut the lead of R25 (47k
ohms) onthe UT-26 and R22 (47k ohms) on UT-27. Now,
no transpond tone will be transmitted. To reactivate the
function at a later date, solder the two ends of the cut lead
together.

HORN-HONK FUNCTION

When a signal with a correct code number is decoded by the
UT-26 or UT-27, the transceiver alerts the operator through a
signalling device, such as an automobile horn. This is useful
when the operator is away from the operating position.

1. Connect the supplied cable to the HORN CONNECTOR
on the rear panel of the transceiver. Connect this cable to
your chosen signalling device.

2. Refer to the sample connection as shown in the Fig. 12-4.

* HORN-HONK SAMPLE CONNECTION

= Positive Battery Terminal

=

|
External —»= ',--’:\
y 9

To Vehicle Horn
=

Relay

+ Negative Battery Terminal

Fig. 12-4 HORN-HONK SAMPLE CONNECTION

12—3



12-5 UT-26, UT-27 VOLTAGE DIAGRAMS AND BOARD LAYOUTS
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12-6 UT-26, UT-27 PARTS LIST

12-6-1
REF. NO.

Ic1
IC2
IC3
IC4
IC5

Ql
Q2
Q3
Q4
Q5
Q6
Q7
Q8

D1
D2
D3
D4
D5
Dé
D7
D8
D9
D10

R1

R2

R3

R4

RS

R6

R7

R8

R9

R10
R11
R12
R13
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32

UT-26
DESCRIPTION

ic
IC
Ic
IC
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

DIODE
DIODE
DIODE
DIODE
ZENER
DIODE
DIODE
DIODE
DIODE
DIODE

TRIMMER

TRIMMER

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

PART NO.

TCA4051BP
TCA4518BP
TA75324P
TA75324P
NJM78L08

25A1048-Y
25A1048-Y
25C2458-GR
25C2458-GR
2SA1048-Y
25C2458-GR
25C2458-GR
25C945-P

15553
15553
15553
15853
RDA.7E B2
15553
15853
1N4002
15853
15553

RGOGP 103 10k
RGO6P 103 10k
100k R20
100k  R20
56k R20
470k  R20
1.2k R20
100k R20
200k R20
200k R20
100k  R20
100k  R20
100k  R20
47M  ERC14GJ
22M  R20
390k R20
10k R20
680k  R20
330k R20
100k R20
330k R0
100k R20
1™ R20
47k ELR25
1k R20
4.7k R20
10k R20
47k R20
1k R20
7% R20
10k "R20

REF. NO.

R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43

C1
C2
C3
C4
C5
Cé
cr

C9

Cc10
ci1
c12
C13
Ccu4
Ct5
c17
ci8
Cc19
C20
c21

RL1

CP1
cpP2

3
2
J3
4
P1

P3
P4

EP1

12—6

DESCRIPTION

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

MYLAR
MYLAR
MYLAR
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
BARRIER LAYER
ELECTROLYTIC

ELECTROLYTIC

ELECTROLYTIC
BARRIER LAYER
ELECTROLYTIC
MYLAR

ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
MYLAR

BARRIER LAYER
ELECTROLYTIC
BARRIER LAYER

RELAY

CHECK POINT
CHECK POINT

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

P.CB.

PART NO.
3%k R20
4.7k R20
39k R20
10k R20
330k R20
10k R20
47k R20
10k R20
47k R20
47k R20
10k R20
0.01 50V
0.001 50V
0.001 50V
0.47 50v
10 . 16V
0.1 16V
0.1 16V
47 50v
33 50V
0.22 50V MS7
0.1 16V
0.47 50V
0.01 50V
047 50V
47 50V
0.1 16V
0.01 50V
0.1 16V
10 16V
0.1 16V
FBR313D012-22
IPS-1136
iPS-1136
TLB-P09-At
TLB-P05-A1
IMSA-9201B-2-04-T
IMSA-9201B-2-04-T
TL25H-10-B1
TL25H-05-B1
IMSA-9201-HT
IMSA-9201-HT
B-11538



12-6-2
REF. NO.

IC1
IC2
iIc3
IC4
IC5
iIc7

a1
Q2
Q3
Q4
Q5
Q6
Q7
Qs
Q9
Q10

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18

Rt
R2
R3
R4
R5
R6
R8
R9
R10
Rit
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27

uT-27
DESCRIPTION

ic
ic
IC
Ic
IC
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
ZENER
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
TRIMMER

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

PART NO.

TA75324P
BA1604
TC4017BP
TC4518BP
LPD4512BC
NJM78L08

25C2458-GR
25C2458-GR
2SA1048-GR
25C2458-GR
25C2458-GR
25C945-P
25C3399
25C3399
25A1345
25C3399

15853
15553
15553
15553
15853
158563
15553
15853
15853
15553
RD4.7E B2
15853
15553
15853
1N4002
15853
15853
18853

18k ELR20
18k ELR20
10k ELR20
10k ELR20
330k ELR20
10k ELR20
RHBOC1324A 1k
1k ELR20
10k ELR20
10k ELR20
68k ELR20
100k ELR20
47k ELR20
10k ELR20
M ELR20
10k ELR20
18k ELR20
1.5M ELR20
10k R20
10k ELR20
47k R25
1k ELR20
1k ELR20
47k ELR20
10k ELR20
4.7k ELR20

REF. NO.

12—7

R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R4t
R42
R43
R44

C1
Cc2
c3
c4
Cé
c1

C10
cn
C12
C13
cl4
C15
Ci6
c17
C20
c21
C22
c23
C24
C25
C26
car
Cas
C29
C30
C31
C32
C33
C34

RL1

cP1
cp2

J1
J2
J3
J4

P1

EP1

DESCRIPTION

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

ELECTROLYTIC
MYLAR

MYLAR
ELECTROLYTIC
TANTALUM
TANTALUM
BARRIER LAYER
TANTALUM
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
BARRIER LAYER
BARRIER LAYER
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
BARRIER LAYER
ELECTROLYTIC

" BARRIER LAYER

BARRIER LAYER
BARRIER LAYER
BARRIER LAYER
ELECTROLYTIC

RELAY

CHECK POINT
CHECK POINT

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR

P.CB.

PART NO.
a7k ELR20
10k ELR20
47k  ELR20
10k  ELR20
330k  ELR20
3%  ELR20
2k  ELR20
a7k ELR20
3%  ELR20
a7k ELR20
47k ELR20
47k ELR20
10k ELR20
100k  R20
100k  R20
10k  ELR20
a7k  R20
047 S0V
0001 50V
0001 50V

1 50V
22 18V

1 35V
001 25V
02 35V

1 50V

1 50V
0.1 16V
0.1 16V
0.1 16V
0.1 16V

1 50V
a7 2V
0001 50V

1 50V

1 50V
0001 50V
0.1 16V
047 50V
10 16V
001 25V
001 25V
a7 2V
0.1 16V
0.1 16V
001 25V
0.1 16V
10 16V
FBR313D012-22
IPS-1136
IPS-1136
TLB-P10-A1
TLB-PO5-A1
10B-SQ
10B-5Q
TL25H-10-B1
TL25H-05-B1
B-1144B
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