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- TM-451A/E
LEVEL DIAGRAM

Receiver Section

435.040MHz IMM2E E2EIED)

1 445 DLOMHz (K,P) ' 45.05Mz 1 455k Hz 1 I
| T | 1 |
| ~1228m “124%8m  -1185d8m  -121dBm  -110.5dBm -113dBm  -93dBm -BdBm 65my 63mV | 0.6V
| |
I " |
I o o IC1 :

1302, L303 1308, L306

@Y sl [ Bl TCI01, TCI02 TCI03, T304 |
| Q301 0302 a3 an : I o
L 145.980MHz (K.P.M M2} / 145.040MH; (€.E2.63E9) | | I g
. - I
: -1245dBm  -12008m -1224Bm  -116dBm ~118d8m | :
| | | ;
| BPF BPF | I
| 1312.1313 L3185, L2318 | |
1 Lr¥ TC305, 16306 | 7307, vex0e | I i
| | | i
| Q303 Q304 | | I
!_ SSG _!_ AF VTVM |
F 1 i

Note 1: 12dB SINAD is obtained at this signal generator level when the signal is input from the signal
generator via the 0.01uF coupling at each point the first IF.

Note 2: The AF level is measured with the AF valve voltmeter when the 40dBy (-73dBm) signal
generator signal that is modulated by 8 modulation signal of 1kHz with a deviation of 3kHz is
received and the AF output is adjusted with AF VOL to 0.63V/80.

Transmitter Section

CONTROL
TX-RX UNIT A

065V a0 Lav J00mW

AF VTVM 1 RF VTVM | POWER volt (500 d)

Note 1: Set the AF generator so that the MIC socket input is 3kHz DEV at 1kHz MOD,
Note 2 : The transmit frequency is 435.000MHz (M,M2,E,E2,E3 E9), 445.000MHz (K,P).
Note 3 : The High/Low switch is High.
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CIRCUIT DIAGRAM / PC BOARD VIEWS | M-451A/

IC4 : PROG. SQL (W02-1830-08)
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TM—451N E pc BOACRD VI

IC2 : RX AUDIO (W02-1829-08)

EWS

IC2 : RX AUDIO (W02-1829-08)

Component side view

Foil side view

[ ] A pattern

[ 1A pattern
[ B pattern

Component side

A pattern —

C pattern — ﬁ
D pattern —
6 B pattern —

2Ll

Foil side

@ A and B connected
@ A and C connected
B A and D connected
[ B and C connected
A B and D connected
A C and D connected
@ A, B and C connected
@® A, B and D connected

[1C pattern
I D pattern

@ A, C and D connected

B, C and D connected

A A, B, Cand D connected
O Aonly

O Bonly

Ac only

(o} D only

No mark is not connected

[1C pattern
1D pattern
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IC102 : RF AMP (W02-1831-08)
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IC202 : TX AUDIO (W02-1828-08) IC202 : TX AUDIO (W02-1828-08)
Component side view Foil side view

[] A pattern ] A pattern
[ B pattern (] B pattern

[T C pattern (1 C pattern
1D pattern £ D pattern
Component side
A pattern
C pattern
D pattern —
a pamn“ i FIIIT
Foil side
@ A eand B connected ® A, Cand D connected
@ A and C connected B, C and D connected
B A and D connected A A, B, C and D connected
[ B and C connected O Aonly
A B and D connected O Bonly
A C and D connected A Conly
@ A, B and C connected O Donly
@ A, B and D connected No mark is not connected



CIRCUIT DIAGRAMS / PC BOARD VIEWS T M-451A/E

IC202 : TX AUDIO (W02-1828-08)
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TM-451A/E

PG-5A (DATA CABLE)

PG-5A External View PG-5A Wiring

Pin No. | Wire color

mmJu\:-um—-
o
o
- 4

Plug (6P mini DIN)

PG-5A Dimension

Data cable (E30-3202-05) \ BRN
O 3 ;o
3 ORG
I.II.I.II.I — 7/ ) 4 YEL
- e — 5 GAN

- L

BLU
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TM-451A/E

SPECIFICATIONS

General
Frequency range
Main Band.........covememeeen S s bt T e S b 438.000~449.995MHz : KP  430.000~439 995MHz : M,M2,E.E2.E3.E9
Sub band (receIve) ..........coienivisnes ... 144,000-147.995MHz : K.P.M M2 144.000-145.995MHz : E.E2.E3.EQ
Antenna lmpedance i ey v st e SOEY
Usable temperature tange RRSSPRIRON S SR SMNMCNRORE . | 60" (¢ O
PO U oo it i e e DG A28V S 155 111715000
Grounding MEtROD ..o immmmmiimmmimisisisi .. NEGative ground
Cutrenmt
TIORSIM IMEI) i e 1000 or lels
Receive (N0 SIgnal) ...........ceniincsinicsinssissinmnnasicsreerenes 0,60 OF 1058
Frequency stability
PANIO DN v s sinismi sisisiiiimismsanisaisssvsississvinsicn WWITHIN 10050M
Sub band (receive) .. creeneennne. Within #+ 10ppm
Dimensions (W x H x D) Pro;ectlor\s no! ancluded ................. 140 x 40 x 160mm
Weight ..o, " qumsasnay yakri o sg Sssassicus (D)
Transmitter
Power output
e L gL A Approx. SW
DAIERIIONY i ci e s i sl R s s e o R
Spunous emissions. s e b s e s ey e OIS O RS
Maximum frequency dewatron SR 2 14 & F
Audhio distortion (3t 60% modulation) ... 3% o1 less
MICTOPRONE IMPEUANCE .....ooviiivcnnssirinmennsmmmsssessssnsesiossesee GOOEY
Receiver
Circuitry............. st eenseess. DOUDIE CONVETSION SUperheterodyne
Intermediate ffequency l!sUanI ...... R miills s msermm e 45 O5MH#2/455kHz
Sensitivity (12dB SINAD) . s bl ke ety ereiser LTV OF eS8
Selectovity
e P A A O T A AN Fa Y R S S et [ " i 1. 1 ]
OOIB. somcii oo i mmisiscisnsovnis s s sy TEMT OF 0SS
Squelch sensitiaty .. RN # 0 [\ [T T
Audio output (8. 5% dnston-onl s s ity et bisnanss | SWY. OF TNOIET
AUCiO OUIPUL IMPEOANCE .......ovoeveiieriieiesresieresessressssssssssneess BEY

KENWOOD CORPORATION

14-6. Dogenzaka 1.chome, Shibuyaku, Tokyo 150, Japan

KENWOQOD SERVICE CORPORATION

P O BOX 22745, 2201 East Dominguez Street, Long Beach, CA 908015745, US A
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembrucker Srr 15, 6056 Heusenstamm, Germany

KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgum

TRIO-KENWOOD FRANCE S.A.

13, Boulevard Ney, 75018 Pans, France

TRIO-KENWOOD U.K. LIMITED

KENWOOD House, Dwight Road. Watford, Herts . WD1 BEB United Kingdom
KENWOOD ELECTRONICS NEDERLAND B.V.

Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands

KENWOOD ELECTRONICS ITALIAS.p.A.

ViaG Sirton, 7/9 20199 Milano, ltaly

KENWOOD ESPANA S.A.

Boliwva, 23908020 Barcelona, S;*cg

KENWOOD ELECTRON ﬁug(mALlA PTY. LTD.

(ACN 001 492 074)

P O Box 504, 8 Figiree Drive, Australia Centre, HOhebush, N S W 2140, Australa
KENWOOD & LEE ELECTRONICS, LTD.

Urit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwar Fong, N.T., Hong Kong

KENWOOD ELECTRONICS CANADA INC.,
6070 Kestre! Roag, Mississauga, Ontario, Canada L5T 158



TM-451A/E

CIRCUIT DESCRIPTION

+ Squelch circuit

The squeich can be set with the squelch VR in the
control unit. The CPU in the control unit converts the
squelch VR level to 5-bit digital data and transfers it to
the shift register circuit (IC4). (See the description of
the shift register circuit.)

The shift register circuit converts the digital data to
analog using the shift register and analog switch, gen-

erates the control voltage for IC1 (KCDO04) at the SQLC
pin, and inputs it to the IC1 SQ pin.

The BUSY signal output from the IC1 SC pin is sent
to the CPU as the SC+ signal, and at the same time is
output to the hysterisis circuit by Q1, logically reversed
by Q6, and output as the SQC signal for packet trans-
mission,

Shift register BU4094
Q3

Q4 Q2

IC1 : KCDO4

$Q__SC

* (BUSY) - SCe

+5V

sac

Fig. 15 Squelch circuit

Digital Control Section
+ Outline

The diqgital control section controls each function
with the microcomputer (CPU). It consists of the key
rotary encoder input circuit, display circuit, reset and
backup circuits, DTMF circuit, tone output circuit, digi-
tal recording circuit, microphone key input circuit, and
SQL input circuit.

+ Key and rotary encoder input circuit

The keys on the panel are arranged in a matrix, and
signals are input to the CPU by key scanning. The ro-
tary encoder is directly connected to the CPU.

V=2 P31
ENCODER 3 3 - i
ORI" ]
4 IRQ1 P11 ——&/o—bl——o
Fii ol
913———o’sﬂlno—{>|—o
P14 RoEV/o—DHh
P15 >
TONE
DTSS
IC401 CF,
crPu LOW

Fig. 16 Key and rotary encoder input circuits

n




430MHz FM TRANSCEIVER : v
TM-451A/E NET W

SERVICE MANUAL

©1994-4 PRINTED IN JAPAN
B51-8269-00(N)1116

Knob Microphone Panel
(K27-3154-08) (T91-0516-05) : M,M2,E.E2,E3,E9 (AB2-0321-08) : K,P,M,M2
(T91-0517-05) : K.P (A62-0322-08) : E.E2,E3.E9
Knob Metallic cabinet (Top) Knob
(K27-3153-08) (A01-2090-08) (K27-3151-08)
[ : ‘

Knob | Knob Knob Knob
(K27-3158-08) (K27-3149-08) (K27-3150-08) {K27-3152-08)
| |
Knob Knob Knob Knob
(K27-3155-08) (K27-3159-08) (K27-3148-08) (K27-3156-08) x2

’ Photo is M type.

CONTENTS

CIRCUNT DESCRIPTION ..o @ CIRCUIT DIAGRAMS / PC BOARD VIEWS
SEMICONDUCTOR DATA ......cccmmiimiinssmmasssssnsssnns 17 LCD ASSY (B38-0721-08) ..........cccovevuuervecrrnnnen 57
DESCRIPTION OF COMPONENTS ..........ccccevvinnns 20 IC4 : PROG SQL (W02-1830-08) .............ccnn..n. 59
PARTS LIST ...ooiiiiiiiieciecenrs e e e s saeanns 24 IC2 : RX AUDIO (W02-1829-08) ...........cccuenunne. 60
EXPLODED VIBW ....c..iirnmismmiinmmiimiaininis 43 IC102 : RF AMP (W02-1831-08) ........ccooerevnnen, 62
IPONCIIIINIS oo oo s ot miis s amsrmesn it sdaiisiv s MRy 44 IC202 : TX AUDIO (W02-1828-08) .................... 63
ADIISTMIENT ., - i iiiiisimsnismarsamisniiim 45 TX-RX UNIT (W02-18XX-08) .....c.covrrernecrannnne 65
TERMINAL FUNCTION ......ccooviviiiriiirinicieiassnicnnens D2 CONTROL UNIT (W02-18XX-08) .......cccceerrveeinn. 77
BLOCK DIAGRAM .........ooiiiiiiiieciaceaesansaeesanneees 53 SCHEMATIC DIAGRAM..........ccocerevimicnrecneariarsnenns 81
. BV L D AR A v st i e pas s L T oo oo 56 POG-BADATACABLE) ....cicviciiiiiinniinnicaiiiiian: 85
. SPECIFICATIONS ..o BACK COVER




TM-451A/E

CIRCUIT DESCRIPTION

Frequency Configuration

The TM-451A/E transceiver incorporates a digital
variable frequency oscillator (VFO), based on a phase-
locked loop (PLL) synthesizer system, allowing a chan-
nel step of 5, 10, 12.5, 15, 20, or 25kHz.

The receiver is a dual-band type covering the 144
and 430MHz bands. Double conversion is used, in
which the received signal is mixed with a first local os-
cillator frequency of 345 .05 1o 445 .045MHz, 354 95 to
424 945MHz (K,P,M2,E2), and 384 95 10 394 .945MHz
(M,E,E3,E9) for 430MHz band reception, or 181.05 to

219.045MHz (K,P,M2,E2), 189.05 to 193.045MHz (M),
and 189.05 to 191.045MHz (E,E3,E9) for 144MHz band
reception, to produce the 45.05MHz first IF. The first
IF signal is then mixed with the second local oscillator
frequency of 45.505MHz to produce the 455kHz sec-
ond IF.

The signal in the transmitter system is directly oscil-
lated and frequency-divided by a PLL circuit, and ampli-
fied by a linear amplifier, then transmitted.

A
400~ 1st MCF 2nd CFWMA4SSE
[ 469.995MHz MIX 4505MHz MIX  455kHz
AnTL | RF amp IF, AF
HPF LPF ™ 'sw [  spr P ™ oeT [ ame _EGSP
[
300-
399.995MHz ? 45,505MHz
RE RF |, - p
AMP AMP PLL VCO
144MHz
800~
band
99.9875MH 136~
{Mz' 52}5 ‘ 173.995MHI _‘E_ TWO
times
L J rReame 1 12.8MHz
BPF c
PLL VCO o
430MHz
PA AMP | TX. DRIVE 2| band MIC AMP —CI MIC

A: TX 438-449.995MH: (K, P)
430~439.995MH: (M, E, E3, E9)
400~469.995MHz (M2)
410-469.995MHz (E2)

AX  300-469.995MH:z (K, P, M2, E2)
430-~439.995MHz (M, E, E3, E9)
136~173.995MH: (K, P, M2, E2)
144147 995MHz (M)
144~145.995MH: (E, E3, E9)
800-~999.9875MHz (M2,E2)

B: 438~449.995MHz (K, P)
430-439.995MHz (M, E, E3, E9)
400~469.995MHz (M2)
410-469.995MHz (E2)

C: 345.05-445.045MHz UPPER (K, P, M2, E2)
354.95-424.945MHz LOWER (K, P, M2, E2)

384.95-394.945MHz LOWER (M, E, E3, E9)
D: 181.05-219.045MHz UPPER (K, P, M2, E2)

189.05-193.045MHz UPPER (M)

189.05~191.045MHz UPPER (E, E3, E9)

E: 754,95-954.9375MHz LOWER (M2, E2)

Fig. 1 Frequency configuration




TM-451A/E

12

CIRCUIT DESCRIPTION

+ Microphone key input circuit

The microphone UP, DOWN, and function keys are
connected to the analog input of the CPU. The appro-
priate function is activated according to the voltage
generated when a key is pressed.

+5V
EIEI 3
o - ﬁlr R416 1k
P86 W
R415 1k
PB4 Sias
R414 Tk
PEs AW
ICa0
CPU
AN1 p—’
ANO

Yy
8 % 8

b r v 4 > 4 v
PTT UP DOWN CALL VFO MR PF

22k
22k

Fig. 17 Microphone key input circuit

» Reset and backup circuits

When the power is turned on, a roughly 20ms low-
level pulse is output by the reset circuit according to
the time constant, and input to the RESET pin of the
CPU. This pulse power-on resets the CPU. When the
power is turned off, the +13.8V line voltage drop is
detected by the backup circuit, the NMI pin of the CPU

goes high, and the CPU enters backup mode

The signal is input to the NMI pin and the P97 input
port at the same time because P97 is used 1o check
whether the operating voltage for the backup circuit is
correct after the power is turned on.

1C407

S410
138V —o~ o—9— &V

POWER AVR
sw

Hi—

| pso2

R401

R470
R404

RESET CIRCUIT
C402

LhAs

Vce

AR

RESET

IC401
CrPu

NMI

Fig. 18 Reset and backup circuits



TM-451A/E

CIRCUIT DESCRIPTION

Receiver System
* Outline

The signal from the antenna passes through a high-
pass filter and a low-pass filter in the final transmission
stage and then goes through a transmission/reception
selection diode switch to the receiving front end,
where it is amplified by Q301 and unwanted compo-
nents eliminated by a band-pass filter. The resulting
signal is amplified by Q302 and unwanted components
eliminated by another band-pass filter. The resulting
signal goes to the first mixer, Q310.

The 144MHz sub-band signal from the antenna
passes through a low-pass filter and is amplified by
Q303 and Q304, and it goes to the first mixer, Q310.

When RX frequency is 400 to 469.995MHz, un-
wanted components are removed by a band-pass filter,
the resulting signal is amplified by Q302, further un-
wanted signal components are removed by 8 band-
pass filter, and it goes to the first mixer, Q310.

When RX frequency is 300 to 399.995MHz
(K,P.M2,E2), the signal is amplified by Q313 and
IC302, and it goes to the first mixer, Q310.

When RX frequency is 800 to 999.9875MHz
(M2,E2), the signal is amplified by 0312, Q313 and
IC302, and it goes 10 the first mixer, Q310.

The signal is mixed with the first local oscillator sig-
nal from the PLL circuit by the first mixer, Q310, to
convert it to the first IF of 45.05MHz. Unwanted near-
by signals are removed by a two-stage MCF. The first
IF signal is amplified by Q311 and input to the second
mixer Q4. This signal is then mixed with the second
local oscillator signal to produce the second IF of
455kHz.

Unwanted near-by signal components are then
eliminated by an FM ceramic filter and input 10 the FM
IF HIC (IC1). The signal is amplified to the second IF
signal level and FM-detected to produce an audio sig-
nal.

ANT BPF BPF
RF AMP 1302, L303 RFAMP L305,1306 1st MIX IF AMP  2nd MIX CPWM4SSE
[ Q301  TC301,7C302 Q302 TC303,7C304 Q310 MCF Q311 Q4  455kHz
ANT _
HPF LPF -1 ‘s f \ —-D—- [ \ f \

1st LOCAL OSC 2nd LOCAL
800-999.9875MHz 300~399.995MHz (PLL)
AF AMP
W2 N IC1 IC2 I3 sP
naiF | [Rx Aumol__D__Eﬂ
AMP, DET AMP
L] or j-|>_. N _.D. NH
RF AMP BPF  RFAMP  BPF .L —* 2nd LOCAL
Q303  L312, 1313 L315, L316 45.505MH
TC305, TC308 TC307, TC308 e ;
Fig. 2 Receiver system configuration
Item Rating ltem Rating
Nominal center frequency | 45.050MHz Nominal center frequency 455kHz
Pass bandwidth +7.5kMz or more at 3d8 60dB bandwadth +7.5kHz or more

Table 1 MCF characteristics

Attenuation bandwidth +22kHz or less at 2548 50d8 bandwidth £ 15kHz or less
+35kHz or less at 40d8 Pass bandwith ripple 3dB or less
Guaranteed attenuation 80dB or more at +8950~930kHz Guaranteed attenuation 3508 or more at £ 100kHz
Spurious: 40dB or morewithin + 1MH2 Insertion loss 6dB or less
Insertion loss 148 or less /O impedance 1.5k
Ripple 3.008 or less Table 2 Ceramic filter characteristics
Terminating impedance 800 2pF



« Display circuit

The display circuit in the LCD assembly consists of
an LCD driver, its peripheral circuits, a dimmer circuit,
and an LCD. The LCD is dynamically lit with half duty
Serial data is transferred from PS0, P51, and P52 of the

CPU to the LCD driver.

CIRCUIT DESCRIPTION

+ Dimmer circuit

TM-451A/E

The dimmer circuit changes the brightness of the
lamp in four steps or turns it off. Q3 amplifies the error
of the stabilized power supply using the 5V reference
voltage. P35 and P36 of the CPU are made high or low

to turn Q5 and Q6 on or off. The output voltage can be
controlied in four steps by combining these ports.

If P37 of the CPU is made low, Q4 is turned off, and
the lamp voltage is not output, making the lamp go off.

s oLCODT . COMA
~LCDCK d [coms__ |
Ps1 i 1. LCD
PRG oLCOLE ol MSM5265
S i SEG1-~
BV —O »- - SEGE0
Q7
A1244
SW sB R18 22 28 v
13.8V
& 8 R
™ -t
CPU Q1 2 x =
IC401 25A1244 1Y) & ( PL1 PL3
-
~ 25A1162 (Y)
= —
x = x PLZ PL4
Q2 5L 8L o9l
2SC2712(Y) oF ¥ oF
o = &
Q4 -
P37 25C2712 (V) 7 7
”r 7z
. oMo, % Dimmer | P37 | P35 | P36
R21 1k Qs level
25C2712 (Y) di H f H
> d2 H H
1 ‘4
P36 o2M1 o d3 H H L
R20 1k Q6 a4 H L L
25C27m21Y) OFF L = -
/4

Fig. 19 Display and dimmer circuits
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CIRCUIT DESCRIPTION

« S-meter circuit PinNo. | Name Function
The S-meter output voltage of the FM IF HIC IC1 1 Strobe | Enable input
(KCDO4) is sent to the control unit and digitized by the 2 Serial IN | Senal data input
CPU to operate the bar meter on the LCD. 3 Clock Clock input
4 [e]] Main VCO frequency selection
« Shift register circuit 5 Q2 Sub VCO frequency selection
The SDT+, SCK+, and LER+ serial data from the 6 Q3 Packet 1200 bps ON.  ON : High
control unit are sent to IC5 (BU4094BF) and IC4 (W02- 7 Q4 Packet 9600 bps ON. ON : High
1830-08) 1o control operations as outlined in the follow- 8 Vss GND
ing table. 9 Qs Senal data output to IC4
10 Qs’ {Not used)
Pin No. | Name Function 11 c8 TX power selection LOW. LOW : High
1 LER+ Enable input 12 Q7 TX power selection MID. MID : High
2 SDT+ Serial data input 13 | 06 (Not used)
3 SCK+ Clock input 14 Qs Sub PLL circuit ON.  ON : High
4 V5 +5V 15 OUTPUT | Output enable, Pulled up to +5V
5 GND GND 16 | Voo 5V
8 _FOULC e Mg onacrowon Table3 IC5 : BU4094BF function table
7 SUB+ Sub reception ON. ON : High
8 360+ 360MHz band ON. ON: High
9 800+ 800MHz band ON. ON : High

* The SQL C (pin 6] is described in the section "Squelch circuit in the
AF signal system”.

Table 4 IC4: W02-1830-08 function table
________ e — e
TXRX | CONTROLUNIT | LCD ASS'Y
UNIT | |
Ic1
KCDO4 | |
sm | | Lco
I : 1C401 :
ST S PO Y 11111 [ |
1 3 g 7 9

=

OVER

-
Fig. 3 S-meter circuit
_________ [mm
CONTROLUNIT | IS TX-RX UNIT
: Q1 - VCOM. Ica
Q2 s_“ vCOS.
IC401 | a3 PK12
cPU | 04 H—+ P96,
| s | X —= suerLL. :—- saLc
pay eS0T+ 4 2lsin os H2— 21 sot. e suB.
pag |5 SCKe 3 : CLx a7 F2—= mio. 3 sexe 8 o 360,
pasf S LER g STROBE 08 |-—= LOWs H Lene 2 . s00.
as

Fig. 4 Shift register circuit
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CIRCUIT DESCRIPTION

+ PLL data output Reference divide ratio  PLL divide ratio
PLL data is output from CPU P47 (SDT+), P46

(SCK+), P22 (LEM+), and P23 (LES+). P22 (LEM+)isa SOT+

main band PLL enable signal, and P23 (LES+) is a sub- . 16-bits ool 19-bits

band PLL enable signal. SCKe "” “““ I" "“ “““ “I

The data transfer format and data configuration are

illustrated below. LEM+ or LES+ l l

Fig. 20 Data transfer format

M8
1[2]3]a]s]|6]7]8]9]0]11]12]13]14]15] 16]

Control bit 4.{2
Set to high

rotio R sarneon ——> 1] s2] s3] s4] ss] 56 [ s7] se] so[sw[sn[srzfsuafsra

Pre-scaler divide ratio (Divide by 8 to 16383)
setting bit =i swl
Low : Divided by 64

i 2|3]4]s5]8] 7lﬁ[9I10[!1l!2|13]“[151!6[17118[‘13:!

] ]
Control bit > Ec
Set to low

mionsoungon . s [s]s][s]s]s]s]

I
]
]
"
L]
]
"
L}
]
L}
L}
L}

- - (Divided by 0 to 63) ! '
scoeaglvyesm alby »! s8] ss[swfsu[siZfsiafsia]srs]sre]s17]s1s]
(Divided by 16 10 2047)
Fig. 21 Data configuration
« Squelch VR input + Tone output circuit
The CPU digitizes the voltage output by dividing the The staircase waveform corresponding to the set
SV applied 1o variable resistor VR401 through the ana- tone frequency is output from the D/A converter in the
log port to read the rotation angle of the squelch VR. CPU, filtered and output via buffer amplifier Q405.
Re6E +5Y
IC401
cPU
25C27128L
DAO

R4BO 470

+—

Ca45 0022

Fig. 22 Tone output circuit
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CIRCUIT DESCRIPTION

Transmitter System
+ Outline

The transmitter circuit directly produces and modu-
lates the desired frequency by means of a vari-cap di-
ode.

+ Modulator circuit

The audio signal from the microphone is amplified
by microphone amplifier IC408 in the control unit, and
input to 1C202 in the TX-RX unit. 1C202 consists of a
pre-emphasis circuit, amplifier, limiter, and splatter cir-
cuit that eliminates unwanted high-frequency compo-
nents. (See the section *TX audio circuit.') The fre-
quency modulation circuit directly modulates fre-
aquency by means of a varicap diode.

+ Younger-stage circuit

The signal output from the VCO is buffer-amplified
by Q201 and input 10 RF AMP HIC IC102. The ampli-
fier provides a stable drive output without adjustment
because of its wide bandwidth. The APC circuit con-

MIC iIC08

trols the collector voltage in the Younger final stage.

» Power amplifier circuit
The drive signal is input to power module IC101 and
amplified to the specified level.

+ APC circuit

The automatic transmission power control (APC) cir-
cuit detects part of the power module output with di-
odes D101 and D102, and generates the VDET detec-
tion voitage. The APC circuit compares VDET with ref-
erence voitage VREF by mean of transistor Q103, and
controls the control voltage with DC amplifiers Q101
and Q102 so that VDET equals VREF, thus keeping the
transmission output constant.

The transmission output is switched between low,
medium, and high with reference voltage VREF by
mean of transistor Q109. The switching signal is out-
put from shift register ICS.

SuB PLL WO TX. MID. LOW.
LDe

Fig.5 Transmitter system block diagram

QY04 collector
(From e

AN ETIRON
SN Lot

LOWe

MID.

Fig. 6 APC circuit
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CIRCUIT DESCRIPTION

+ DTMF input/output

The DTMF encode IC404 (TC35219F) and DTMF de-
code IC405 (LC7385M) share CPU P80 to P83 to con-
trol input and output operations.

For the encoder, when data arrives at P80 to P83
and P16 (TE+) is high, the tone corresponding to each
item of data is output from the 1C404 TONE pin. The
output DTMF tone passes through buffer amplifier
Q406 and analog switch 1C409, and is output as the
DTMF modulation signal. The DTMF tone is output to
the AF signal system as a beeper signal together with
the beep tone output from CPU P44.

For the decoder, the detection signal RXD from TX-
RX unit IC1 passes through analog switch IC406 and is
input to 1C405.

When a valid tone is detected, the STD pin goes
high and CPU P33 is enabled. When the CPU makes
P34 high, data is input to P80 to P83, and the CPU
confirms that it matches the preset DTSS code. The
input from the DTMF microphone can be read when
the CPU switches the analog switch IC406.

pas | BEEP —w
P16
480kHz )
 0H : o5V
DTMF | 5 &
PBO-PE3 IOl e [ 25C27128L L—WM—e—0 BUZZER
1C404 DTMF
TC35219F —
IC409
7 ; TC4S66F 77
e IC405 {—w——-o0nrx0
CPU LCT385M r- ’
OTMF |2 ! 1 1C406
— | decode 17 o TC40538F
L | L -?l 11 Microphone amp
P33 .§T_D_J le‘l _— i “ IC408 (pin 1)
TOE g
o

Fig. 23 DTMF input/output
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CIRCUIT DESCRIPTION

+ TX audio circuit (IC202 : W02-1828-08)

Figure 7 shows the TX audio circuit,

As explained in the description of the modulation
circuit, C4 and RS comprise a pre-emphasis circuit, IC2
(1/2) is a limiter amplifier, R9 and R10 comprise an at-
tenuator, and IC2 (2/2) and its peripheral circuits com-
prise a splatter filter of 60dB log (f/3k). The output
from the splatter filter is summed with the tone and
the packet modulation data (9600bps) signal, PKD, that

passes through the IC1 analog switch by IC3 (2/2), and
is output as the TX MOD signal.

The PKD packet modulation data signal can be
switched to 1200bps or 9600bps by the IC1 analog
switch. The switching control signal is output from the
shift register circuit IC5 (BU4094BF) as the PK12+ or
PK96+ signal. In addition, for the packet demodulation
data (1200bps), the RXA signal is amplified by IC3 (1/2)
and output as the PKRD signal.

S
v

IC3 (/2)

|
| | g
I ‘1’"‘"
Cé gg
'I.‘MIC?-' |‘““$ A9
l IC2 (Vv2)
|
|
|
|
| 1 Ic1
I y
|
|
I +5V
|
I -
s o e () i (G Y s
Vs ME PKD PKT12+

PKRD

RXA

Fig. 7 TX audio circuit (IC202 : W02-1828-08)
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CIRCUIT DESCRIPTION

+ Digital recording circuit

The digital recording circuit consists of recording LSI
IC402 (MSMB588) based on the ADPCM system and
256-Kbit serial register 1C403 (MSM6B586). 1C402 is
controlled by P80 to P83 (shared by DTMF encode/
decode control), and P60 to P63.

Recording is performed by applying the receive au-
dio RXA signal 1o the IC402 MIN pin with CPU control.
The playback tone output from the IC402 Fout pin is
amplified by IC408 (2/2), passes through analog
switches IC410 and 1C406, is output as the PLAY sig-
nal, and is output from the speaker,

The playback tone can be input to the microphone
amplifier IC408 (1/2) and transmitted by controlling the
IC406 analog switch with the CPU. (Same band re-
peater function) In addition, the playback tone is also
output to the microphone RD pin.

+ CTCSS input/output (option TSU-8)

The CTCSS unit is controlled by using CPU P47
{(SDT+), P46 (SCK+), P65 (CTE+), and P96 (SDO-).
Figure 25 shows the data transfer format and Figure 26
shows the data configuration. When a tone from the
CTCSS unit is detected, the SDO- pin goes low, and
the signal is input to CPU P36 to open the squeich.

X402 4.096MH:z
Pa0-Pa3 >
1C402 1C403
P&1 MSME588 MSME586
P62 0 10— OIN
Pe3 58z o pouT
233
1Ca01
CcPU

To microphone To microphone amp
AD pin 1C408 (1/2)

Fig. 24 Digital recording circuit

SOT+ X sa1X(3A0 X505 X504 X503 X502 X501 X 500X

T I O O ) N
'L

CTE+

Fig. 25 Data transfer format

SD5 | SD4 | SD3 | SD2 [ SD1 | SDO | Tone frequency

H H L L L H L H 88.5Mz

Fig. 26 CTCSS data configuration
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CIRCUIT DESCRIPTION

PLL Synthesizer Section

The PLL and VCO circuits are housed in a solid
shield case as a hybrid integrated circuit, 1C201 (L78-
0363-08) is for 430MH2z band transmission and recep-
tion, and IC203 (L78-0351-08) is for 144MHz band re-
ception. They share the 12.8MHz reference oscillator.

IC201 and IC203 consist of PLL and VCO circuits.
The PLL circuit consists of the PLL control IC (IC1 -
MB1504L), the operational amplifier (IC3 : NJM3404)
that forms a loop filter, RF buffer amplifier Q4, and Q7.
which forms an unlock detector.

The VCO circuit consists of the RX VCO (comprising
vari-cap diode D3 and oscillation transistor Q1), TX
VCO (comprising vari-cap diodes D101, D102 and
transistor Q101) that varies the control voltage (VCONT)
from the PLL circuit, buffer amplifier Q2, transistor Q3,
Q101. which that is controlled via the SHIFT pin
according to the oscillation frequency, and modulation
vari-cap diode D103. The following paragraphs
describe the oscillation frequency and the divide ratio
of the PLL circuit.

Comparison frequencies of 5 and 6.25kHz are pro-
duced by dividing the 12 8MHz reference oscillator fre-
quency by 2560 or 2048 to correspond to the 5, 10,
12.5, 15, 20 and 25kHz channel steps.

For 144MHz, the relationship between fvCo (RX)
and each frequency divide ratio is given by the follow-
ing equation :

Where :
fvCO = (144 + 45.05) = { (n x 64) + A} x fOSC + R [MHz]
fvCo : VCO output frequency
n : Binary 11-bit programmable counter setting
value (divide ratio : 16 to 2047)
A Binary 7-bit programmable counter setting value
(divide ratio : 0 10 63)
fosc : Reference frequency 12.8MHz
R :Binary 14-bit programmable counter setting
value (divide ratio : 8 10 16383)
5, 10, 15, 20kHz steps : 2560
12.5, 25kHz steps : 2048
In this case, n is 590 and A is 50.
.~ fvco = { (590 x 64) + 50 } x 12800 + 2560
={37760 + 50} x5
= 189050kHz = 189.05MHz
For 430MHz, the relationship between fvco (RX) and
each frequency divide ratio is given by the following
equation:
fvCO = (430 - 45.05) = { (n x 64) + A} x fosC + R [MHz]
In this case, nis 1202 and A is 62.
~ fvCo = { (1202 x 64) + 62 } x 12800 + 2560
= {76928 + 62 ) x5
= 384950kHz = 384 95MHz
The following table lists the pin functions of the PLL
VCO circuit :

Table 5 Main PLL VCO pin functions
(1IC201 : L78-0363-08)

No. Name Function No. Name Function
1 LE Enable nput 1 LE Enable input
2 DT Data input 2 DT Data input
3 CK Clock nput 3 CK Clock input
4 V5 5V 4 V5 sV
56 OSC 12 8MH; crystal oscillator connection 5 X, Xour | 12.8BMHz crystal oscillator connection
7 LD Lock signal (Low : Lock) 6. 10 | Xour, MOD | Not used
8 V10 10V 7 LD Lock signal {Low : Lock)
9 ouTt VCO output 8 Vi0 1oV
10 MOD Modulation signal input 9 our VCO output
" VSE 8V (Ripple filter) 1 VS8 8V (Ripple filter)
12 Vcont Lock voltage output 12 VEoNT Lock voltage output
13 GND Ground 13 GND Ground
14 SHIFT Frequency band select signal input 14 SHIFT Frequency band select signal input

Table 6 Sub PLL VCO pin functions
(IC203 : L78-0351-08)
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SEMICONDUCTOR DATA

CPU : HD6473388F-XXX (Control Unit IC401) -K04 - K.P -W04 : M,M2,EE2E3E9

+ Terminal connection diagram

a1
e o
: I3 682222
HHITTHHHEHE
iminisislisisisiainlisliaisiciciaininlinlials)
ﬁcr'ﬂtar:..:.‘..ns:,zss.,ss;au.w:]’.“‘
xtaL ] 2 5 7] Prisas
ExTaL [ 2 S ] Prens
mo1 ] & &7 7] Pavaz
Moo ] 5 56 7] ves
i 8 [7] Pavas
fov (] 7 54 [7) P2uaAg
we ] 8 3 17 P22An0
pizscun [ 9 82 7] Paaan
PS1R00 [C] 10 51 [ Pawarz
Psotap0 O] 11 %0 1) P2sary
vis (O] 2 & [7] Paeane
PrarAAT ] 0 @ [M] Pavimrs
Py [T ra n:}vu
PISAS ] 15 4% [7] PanPw)
Po4WR ] 16 45 [ PasPwo
Puano [ 17 44 [7] PasTann
P92R00 [C] 1 4 7] PaaTion
L TR BT 42 [7] PaaTMCH
e L nnanenasssnnsnasas s’ o
I:JUUULJULJI:IL]L]LIUUUUUUUI{_}JLJ
HHI I
§§??§§8§ ltttalgs gz
5 Ex ¢

+_Terminal function (O : Pullup by soft, ® ; Pullup by hard, B : Pylidown by hard)

No. CPU name Port name |1/0 |Pullup | Backup Function
1 | RES ' e Reset pin. Normally - High, Reset : Low
2 XTAL - Crystal input pin.  4.194304MHz
3 | EXTAL - Crystal input
4,5 | MD1, MDO 1| ® Operation mode (mode 3) setting.  Set 10 high
6 b I L ] Power supply check.
Backup processing on rising edge and power recovery on falling edge.
7 | STey Il e Set 1o high
Vee - Power supply voltage
9 P52/SCKO LCD DT+ 0 I LCD driver data output
10 PS1/AXDO LCD CK+ o] I LCD dnver clock output
1" PS0/TXDO LCD LE+ 0 I LCD driver enable output
12 | vss - GND
13 | POTANAIT I || Power supply check. 1 : Backup, 0 : Power supply voltage normal
14 | P96/0 SDO- fm I | CTCSS tone detection. 1 : Mismatch, 0 : Match
15 | Pas/AS RM+ 0 I__| DTMF decoder input signal switching. 1 : Receive RXD, 0 : Microphone input
16 | PO4ANR REP+ 0 I | Cross-band repeater demodulation signal oulput switching.
1 : Microphone amplifier
17 | PO3/RD RD MUTE+ | O I Microphone connector RD signal output control. 1 : Mute, 0 - Mute cancel
18 | P92/IRQ0 ENC CK- | | ® | 1 | Encoder clock input
19 | P91/iRQ] ENC DT- I | @ | 1 | Encoder data input
20 | P9OARQZADTAG | T MUTE+ | O I | Not used.
21 PEOFTCI DRS WR- 0 I DRS write output. 0 : Write
22 P61/FTOA DRS RD- O | DRS read output. 0 : Read
23 | PBAUFTIA DRS CE- o] | DRS chip enable output. 0 : Chip enable

17
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CIRCUIT DESCRIPTION

Enable input —| LE

Data input —] DT
CK
1]

Clock input —|

SV e

12.8MHz crystal ———

oscillator
connection

Lock "L* —

0OscC
0osC
LD

ouT
V10

Frequency band
SHIFT [*—gsalect signal input
GND GND
VCONT — Lock voltage output
VS8 8V
Modulation
MOD pe—signal input

—= VCO output

10V

Fig. 8 Main PLL VCO pin description
(IC201 : L78-0363-08)

Enable input —
Data input s
Clock input ——a

5V —i

12.8MHz crystal

oscillator connection ——
NC =

Lock "L* —

LE SHIFT
DT GND
CK VCONT
Vs vss
XN MOD
Xour ouT
LD vio

Frequency band
[ select signal input

——GND

—* Lock voltage output
P—_gV

e—NC

—* VCO output

10V

Fig. 9 Sub PLL VCO pin description
(IC203 : L78-0351-08)

¢

r ————————— T T ——— — — — — — W— W— — — A— — A — — — ﬂ
OSCI PLL LPF ' | E.CONT -i :
e g 1 iz |YOONT 1 {101,102 |
= - MOD
MHz == | MB1504L NJM3404 | [1T33Cx2 | Q2 AMP ?
1 | | oy |
e s - ouT
' : | FCONT _ | osw 1} \3%8 |
| - I D3 | {102 umas ::
e, | | | |VaRA Q3 UMCS = : SHIFT
CK+ I Q4 AMP | : Q1sw : |
f
| y Q7 @ | L (2sc | '
RN I \35%/a1 veo :
Lo 2302 I . RX VCO | I
| # I
l —————————— —————— — — — —— — W— — —— — — — _I
Fig. 10 Main PLL VCO block diagram (IC201 : L78-0363-08)
R —————— — — — — —— T —— — — — — — — —— — — — — ﬂ
% : PLL LPF | F.CONT |
N = I
IC1 | I3 [ —_— D3
iy | MB1504L " num3s0s : HVU307 I
VCONT
| 1 1 | ! |
: | Q1VCO Q2 AMP :
|
oK I | Q3 D5 . | SHIFT
I Q7 Q4 AMP I RN1304, HSU277 | |
e |
|

Fig. 11 Sub PLL VCO block diagram (IC203 : L78-0351-08)
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SEMICONDUCTOR DATA

No. CPU name Port name |1/O |Pullup |Backup Function
24 PE3/FTIB DRS RST- ol m I DARS reset output. 0 : Reset
25 PE4/FTIC M MUTE- 0 | Microphone mute output. 1 : Mute cancel, 0 : Mute
26 | PBSFTID CTE- oO| ® | | CTCSS load enable outpul
27 | P6AFTOB/IROB | PKTS- | | ® | 1 | Packet PTT input. 1 : Space, O : Mark
28 | P67ARQT PSW+ 0 || SW 13.8V power switch, 1:ON, 0: OFF
29 | Avce - Analog power supply. Relerence power supply for A/D and D/A conversion
30 P70/ANO UpP | | Microphone swatch input (UP, CALL, VFQ)
31 P71/ANY DWN | I | Microphone switch input (DOWN, MR, PF)
32 P72/AN2 SM | | S-meter level input
33 P73/AN3 ALD I 1 Not used
34 | PT4/AN4 saL ] 1 | Squelch volume position detection
35 | P7S5/ANS RD+ | I Controller connection detection. 1 : Connected, 0 : Not connected
36 | PT6/ANG/DAO TONE 0 I | 38-wave CTCSS tone output
37 PTT/IANT/DAY BPFC 0 ! BPF control voltage control output
38 | Avss - Analog ground. Ground for A/D and D/A conversion
39 P40/TMCIO RXMUTE- | O I Demodulation audio mute. 1 : Mute cancel, 0 : Mute
40 | P41/TMOO 1750 0 1 1750Hz tone output (for destination E only)
41 P42/TMRI0 INC- o] | Electronic volume mcremental outpul
42 P43/TMCI U/o- 0 | Electronic volume UP/DOWN selection. 1: UP, 0 : DOWN
43 | P44/TMOV BEEP 0 | Beep, effect sound output
44 | PAS/TMRIN CS- (o] | Electronic volume chip select output. 1 : Non-select, 0 : Select
45 | P4GPWO SCK+ 0 | Common serial clock output
486 | P47/PWI SDT+ 0 | Common serial data output
47 Vee B Power supply vollage
48 | P27/A15 TX+ 0 I Transmit/Receive select output. 1: Transmit, 0 : Receive
49 | P26/A14 LER+ 0 | Shift register load enable
50 P25/A13 SC+ ! L ] I SC signal input. 1 : No signal, 0 : Signal
51 P24/A12 MUTE+ 0 ! Speaker output mute outpul. 1 : Speaker mute, 0 : Mute cancel
52 | P23/AN LES+ 0 I | Sub-PLL load enable output
53 | P2za10 LEM+ (o] I | Main PLL load enable output
54 P21/A9 MDT+ | o | EEPROM data input/output IME-1)
55 | P20/A8 MCK+ 0 | | EEPROM clock output (ME-1)
56 | Vss - GND
57 | P17/A7 STE- 0 | DTMF encoder tone selection. 1 : Dual tone. 0 : Single tone
58 | P16/A6 TE+ O m | | DTMF encoder tone enable. 1: ON, 0: OFF
59 P15/AS KINS- | Q | Key input. TONE, LOW
60 Pl14/Ad KIN&- I 0 | Key input, REV, DTSS
61 P13/A3 KIN3- I O | Key input. SHIFT
62 P12/A2 KIN2- | O | Key input. F
63 P11/A1 KIN1- | O [ Key input. MR
64 | P10/AQ KINO- 1 | O [ t | Keyinput. VFO
65 | P30/DO KOUTO- 0 [ Key output

66, 67 | P31/D1, P32/02 KOUT1-,2- | O I Key output
68 | P33/D3 DET+ [ I | DTMF decoder detectioninput. 1 : Signal detection. 0 : No signal
69 P34/D4 OE+ o] 1 DTMF decoder output enable output. 1 : Enable, 0: High impedance
70 P35/05 DIMO+ 0 1 LCD dmmer swatching D1 | D2 | D3 | D4
Al P36/D6 DIM1+ 0 | DIMO 1 ] 1 0

Dim1 1 1 0 0

72 | P37/D7 LAMP+ 0 | | LCD Iamp switching. 1:ON, 0: OFF
73 | vss - GND

74-77 | PBO-PB3 D0+-D3+ |VO | DRS/DTMF data line DO-D3
78 | PB4/TXD1IRQ3 | PTT- | e I | PTTinput, K bus SO output. 1: Space, 0: Mark
79 | PBS/RXD1/IROA | DWN T | ® | 1 | Kbus Slinput
80 | PB&/SCKIARAS | UP VO| @ | T | Kbus dock output
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CIRCUIT DESCRIPTION

* VT (8 V during transmission) and unlock signal
The base of Q106 (1/2) has OV applied to it during
reception (TX+ : Low level), and Q106 (1/2) and Q105
are turned off. No voltage is applied to the collector
(VT) of Q105.
The base of Q106 (1/2) has 2.5 to 5V applied 1o it
during transmission (TX+ : High level), Q106 (1/2) and

TX+
{Transmission start)

l o106
| RN1708

Q105 are turned on, and 8V is applied to the collector
(VT) of Q105. When the main or sub PLL VCO is un-
locked, Q209 is turned on and Q106 (2/2) and Q104 are
turned off, the 8V applied to the APC circuit is cut off,
and the transmit signal is not output.

ve

Q105
2SB624

To APC circuit

Fig. 12 Transmission start circuit

D207
158301
Main PLL VCO LD- [FNrPL
(Lock detection) : lI
Sub PLL VCO LD- I |
(Lock detection) Ll T
AF Signal System
+ OQutline

The audio signal (RXA) from the FM IF HIC (IC1) in
input to the RX audio HIC (IC2). The signal passes
through the mute circuit in IC2, is summed with the
digital recording playback tone, passes through the VR
in the control unit, and goes to IC2 again. The signal is
then summed with a BUZZER signal (beep and DTMF
tones), power-amplified by AF amplifier IC3, and out-
put to the speaker.

When the remote controller is connected, the vol-
ume is controlled by the electronic VR in IC2 instead of
the VR in the control unit.

« RX audio circuit

Figure 13 shows the circuit of the RX audio (IC2).
The path of the audio signal through the VR in the con-
trol unit is indicated by the bold line. If the electronic
VR is selected (CS low), the analog switch IC2 (3/4) is
turned off, and the VR in the control unit is isolated. At
the same time, IC2 (1/4) is turned off, IC2 (4/4) is
turned on, and the volume is controlled by the elec-
tronic VR.

The electronic VR consists of 31 resistor elements.
The signal can be output from both ends of each ele-
ment. The element from which the signal is output is
specified using CPU P45 (CS-), P43 (U/D-), and P42
(INC-) signals.



SEMICONDUCTOR DATA

Power Module : M57788M-27-K2 (TX-RX Unit IC101)

+ Terminal connection diagram

1:lInput

2: Vees D) C

3:Vece2

4:Vee 00 ® ©®@ 6|6

BEDUDIE 2 e e e T e e St oy

6: GND (Flange) " “ ” ” H

+ Maximum rating (Tc = 25°C)

tem Code Condition Rating | Unit

Power supply voltage Vee 17 v
Current consumption lec 12 A
Input power P Veel €125V, 26 = 71 = 500 800 mw
Outpul power Po 50 w
Operating case temperature | Tclopr) ~30 to +100 "
Storage temperature Tstg 4010 +110 | °C

TM-451A/E
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CIRCUIT DESCRIPTION

Digital recording

’ |_%_‘ '—D IC2 (/&)

playback tone
9 IC1 0 10 11
IC2 {1!4!1 12
Audio mute 2
S i +5V
4 -
Electronic
“'" ud 9

Ll

AAA il

Yy

Beep tone BUZZER L
DTMF tone 'QP v "'—D_" w— |
; GND Ic1 iz :

ud @Q—= 58IT npp——— 1| = v
O, »| uPpOWN b | —J"‘——t—4b |
= o  COUNTER z
s @ :wcll | I
B |
I >
29 p = I 5 :
e e ]
l I < l by
5.BIT | $
P = | |
NONVOLATILE ONE OF l 0__’_\_—'—0 I
MEMORY . " ’ :
} THRTY-TWO | | ansreR | | ResisTOR | [ vw w3
! DECODER ! | GATES | 1. ARRAY :
I I3
Ll 6 O — i | 1
| 0—‘_‘—=—0 | Vi
STORE AND o |
D.*_._—_'- 4
RECALL 3 1! A4 I
o ! 3 :
T T & ]
e § Smmnian v ®
6) VL
| |
[ >(® w

Fig. 14 Electronic VR (X9313) block diagram
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DESCRIPTION OF COMPONENTS

20

TX-RX UNIT (W02-18XX-08) 1849 : K,P 1850 : M,M2,E,E2,E3,E9
Ref No. ~ Use and function Operation/Condition/Compatibility
[o3] 2nd local oscillator, IF ampifier, FM detection, 3, 4 : 2nd local oscillator 45.505MHz 7 : 2nd IF input 455kHz

Low-frequency amplifier, Notse amplifeer,
Noise detecton, Squelch switching

9 : Scan control BUSY signal (Busy : OV)
10 : Noise detection voltage output (DCI 11 : S-meter output
12 : FM detection output 14 : RD output 15 : RA output

Packel modulation data swatching,
Packet demodulanion buifer amplifier

IC2 AF mute, Adder. Electronic VR See circun description.

IC3 AF amplifies 1:AFmnput  4: AF output
ICa Shift register, Analog switch (squelch) See circunt descniption,

ICS Shift register See circuit description.
IC101 Final power ampiifier

IC102 Transmit driver amplifier

IC103 BV AVR

1C104 5V AVR

1IC201 430MHz-band PLL VCO See circuit description.
1C202 Pre-emphasis, Limaer amphfier, Splatter fiver, See circunt description.

1C203 144MHz-band PLL VCO See circun description,
1C204 10V AVR
1C205 Analog switch imodulation input onfoff)
1C208 144MHz-band PLL VCO output amplifier
1IC302 360MHz, B00MH2z-band RF amplifier K. P type : 360MHz-band only
1C303 RF band-pass filter control,
DC amphfier, RD buffer amplifier
(o]} Squelch hysteresis Squelch on : ON
Q2 Speaker output mule switch
Qa3 Inverter SC logic inversion
Q4 Second mixer
Qo DC amphhier
Q102 DC ammvher_g
Q103 Differential ampitier (APC circuit)
Q109 Midflow power change switch

Q104-108 | Switching

See crcuit deschption,

Q107,108 | Switching 13.8V on/off

ano 430MHz-band RF amplifier

Q201 430MHM2-band PLL VCO output amplifier

Q202 PLL VCO BV nipple filter

Q203, 205 | 144MHz-band PLL VCO power swalch Q205 : 5V, Q203 : 8V
Q204 Q203 and Q205 control

Q206 Muluiptier (Couble) K. P type are not used
Q208 12.8MHz buffer
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DESCRIPTION OF COMPONENTS

Ref No. Use and function Operation/Condition/Compatibility
Q209 Inverter (PLL lock signal) OFF : Lock
Q210 Packet modulation, Excessive input detection
Qa1 Inverter (Packet PTT)
0212 10V nipple filter
Q301,302 | High-frequency amplifier (430MHz-band receplion)
Q303,304 | High-frequency amplifier (144MHz-band reception)
Q305 380MH?2, 800MHz-band receive circuit power switch 172 : 360MHz-band. 2/2 - B00MHz-band (Except K, P type)
Q306 Q305 control
Q307 430MHz, 144MH2z-band receive circuit power switch 1/2 : 430MHz-band, 2/2 : 144MHz-band
Q308 Q307 (1/2) control
Q309 Q307 (2/2) control
Q310 First mixer
Q3n First IF amplifier
Q312 High-frequency amplifier {800MHz-band reception) Except K, P type
Q313 High-frequency amplifier (360MHz. BOOMHMz-band recepuon) | K. P type : 360MHz-band reception only
D1 Limnter (First IF)
D101, 102 | Power detection
D103, 104 | Antenna switch
D105 Power reverse-connection prevention
D106, 107 | Antenna swatch
D108 VCO output switch
D201 VCO output switch (transmission/reception swaitching)
D203 First local change-over switch (B00MHz-band ONJOFF) Except K, P type
D204 First local change-over switch (430MHz/800MHz) K. P type : 430MHz-band only
0205, 209 | Furst local change-over switch (420MHz, 360MH2/1 44MH2)
D206 Circuit protection
D207 Unlock signal OR (logic sum)
D208 Packet modulation input signal detection
D301 OR (logic sumj)
0302 RF swatch 430MH2/360MHz
D303~306 | Varicap tuning 430MHz-band band-pass filter
D309 RF switch JEOMH2z/BOOMHz (K, P type : 360MHz-band only)
0311, 312 | RF amplifier protection
D313-316 | Van<ap tuning
D317, 318 | RF swatch
0319~321 | OR (logic sum)
D322 RF switch B0OMHz-band (Except K. P type)

CONTROL UNIT (W02-18XX-08) 1852:K,P 1853:M 1854 : M2 1855: E,E3,E9 1856: E2

Ref No. Use and function Operation/Condition/Compatibility
IC401 Microprocessor See circuil description.
IC402 Digital recording control See circuit description.
1IC403 256-kbit senal register See aircuit description.
1C404 DTMF encoder See circuit description.
1C405 DTMF decoder See circuit descrption,
IC406 Analog swatch (multipiexer) 11 Audio playback modutation output

2 : Audio playback speaker output
3 : Receive audio output (repeater)
12 : DTMF microphone input
14 ; Out@t 10 DTMF decoder

4 : Receive audio input
13 : DTMF receive input
15 : Audio playback tone input
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DESCRIPTION OF COMPONENTS

Ref No. Use and function Operation/Condition/Compatibility
1C407 6V AVR
1C408 Low-frequency amplifier, Adder 1:Output 4:GND  B:5v
2 : Microphone input, 1200-bps AFSK data input,
1750Hz tone input, Receive audio input irepeater)
6 : Audio playback tone input 7 : Audio playback tone output
IC409 Analog swatch DTMF signal on/olf
IC410 Analog switch Audio playback tone on/off
Q401 Reset switch ON for about 20ms when ., Sk iy o
the power i1s wrned on. 3
Normally OFF. i E I i
Q402 Backup switch OFF when the 13.8V line oM - 1C401
1S below B3 V. ?:'w -
Normally ON.
Q410 Hysteresis switch ON when Q402 is OFF.
Normally OFF.
Q403 Microphone muting ON : During reception, OFF : Microphone remote, ON : Repeater
Q404 RD muting ON : Digutal recording playback
Interlocked wath SQL when the RD mute function is on.
Q405 Buffer amphfier For tone
Q406 Buffer amphfier For DTMF
Q409 Swatch DTMF decoder IC405 power save
D401 Reverse-flow prevention
D402 Reset detection voltage
D403 Backup detection voltage
D404 Reverse-flow prevention Lithium battery ON when the power is off,
D405 Microprocessor protection
D407-410 | Reverse-flow prevention
D411, 412 | Channel display mode setting D411 is not installed
0413-418 | Destnation setting
D419, 420 | Reverse-flow prevention

SUB PLL VCO (I1C203 : L78-0351-08)

Ref No. Use and function Operation/Condition/Compatibility
11 PLL controller 7 : Unlock : Pulse output 8 : VCO input
IC3 LPF
Q1 VCO
Q2 VCO output buffer
Q3 VCO frequency band switching
Q4 VCO output buffer
Q7 Lock detector
D3 VCO voltage control
DS High-frequency switch
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DESCRIPTION OF COMPONENTS

MAIN PLL VCO (IC201 : L78-0363-08)

Ref No. Use and function Operation/Condition/Compatibility
IC1 PLL conteoller 7 : Unlock : Pulse output 8 : VCO input
IC2 Analog switch Normally OFF
IC3 LPE
o vCO Recewver VCO
Q2 VCO output buffer
ok} VCO frequency band swatching
04 VCO output buffer
Q7 Lock detector
Q101 vCO Transmutter VCO.

Q102 Swﬂchmg

D3 vCO volta—ge control
0101, 102 | VCO voltage control
D103 Transmit modulation

TX AUDIO (IC202 : W02-1828-08)

Ref No. Use and function Operation/Condition/Compatibility
i Analog swilch See cirouit description.
IC2 (1/2) Lt amplifier Preemphasis, limiter
IC2 (2/2) LPF Splatter filier
IC3(172) Recewe data ocutput buffer
IC3 (2/2) Adder
RX AUDIO (IC2 : W02-1829-08)
Ref No. Use and function Operation/Condition/Compatibility

ICY (1/2) Adder am;;l-;uur

IC1 (212) Outay'[_ buffer

IC2 Analog switch

See crcwit descnption.

IC3 Audio electromnic VR

1: INC input (Operate on nising edge. )
2: Up/down control input 3 : Audioinput 4 : GND
5:Audiooutput  6:GND  7:Chip selectinput 8 : +8V

PROG SQL (IC4 : W02-1830-08)

Ref No. Use and function Operation/Condition/Compatibility

i1 Shift register 1:Enable mput  2:Senal datainput 3 : Clock input
4:S0OL0output  5:SQL1output  6: SOL2 output
7:SQL3output  B:GND 11 : Sub-band reception ON
12 : 360MHz-band reception ON 14 : SQL4 output
15 : Quiput enable input (normally high) 16 : +5Y

IC2 Analog switch See circuit description.

M Inverier

RF AMP (IC102 : W02-1831-08)

Ref No. Use and function

Operation/Condition/Compatibility

Q1,2 High-frequency amplifier
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EXPLODED VIEW

- N09-2234-08
B M26x6(0C) : N33-2606-46

C 026x6(TN

:IN52-2606-46

D 926x6(F-T) :N53-2606-46
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ADJUSTMENT

Measuring Equipment for Adjustment
1. Tester
Input impedance: High
2. RF valve voltmeter (RF V.M)
Input impedance: 1MRQ or more, 2 pF or less
Voltage range: Full scale = 10mV to 300V
Measurable frequency range: up to S500MHz
3. Frequency counter (f. counter)
Input sensitivity: About 50mV
Measurable frequency: 500MHz or more
4. DC power supply
Voltage: Variable in the range 10 10 17V
Current: 13A or more
5. Power meter
Measurement power: S50W, 25W, 3w
Impedance: 50Q
Measurable frequency: 500MHz
6. AF valve voltmeter (AF V.M)
Input impedance: 1MQ or more
Voitage range: Full scale = 1mV to 30V
Measurable frequency range: 50Hz to 10kHz
1. AF generator (AG)
Qutput frequency: 100Hz to 10kHz
Output voltage: 0.5mV to 1V
8. Line detector
Measurable frequency: 5S00MHz
9. Spectrum analyzer
Measurable frequency: 500MHz
10. Directional coupler
11. Oscilloscope
High sensitivity with horizontal input terminal
12. Standard signal generator (SSG)
The standard signal generator must be able to gen-
erate the 144 and 430MHz band frequencies and
vary the amplitude and frequency.
Qutput: 0.1uV to greater than 1mV
13. Dummy load
80, about SW
14. Noise generator
The noise generator must be able to generate noise
similar to ignition noise containing high-frequency
components of 500MHz or more.
15. Sweep generator
The sweep generator must be able to sweep the
144 and 430MHz bands.
16. Tracking generator
17. Adjustment jig
Extension flat cable.

Preparation

Set the controls and switches to the positions listed
below unless otherwise specified.

VOL control Fully counterclockwise
SOL control Fully counterclockwise
POWER switch OFF
(For fixed stations) OFF
DC power supply POWER switch
UpP DWN
8C:DC 8V R.D : Transmission band
100mA max. detection output {100mV/10k2)
GND MIC
STBY (PTT) GND (MIC)
Microphone socket

(as viewed from the front of the set)

Use an insulated rod, such as a plastic rod, for ad-
justment (especially for trimmers, coils, etc.).

To protect the signal generator, never connect the
microphone to the microphone socket when the re-
ceiver section is adjusted.

Before the power cord is connected, make sure the
power switch is off.

See the instruction manual for transmit and receive
operations.
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Common Section Adjustment

ADJUSTMENT

TM-451A/E

Measurement Adjustment
tem Condition qzi::.n Unit | Temmi Unit | Parts Method Specifications/Remarks
1. Setting 1) Power supply voltage
:13.8vDC
POWER SW : OFF
VOL VR, SQL VR
: Fully counterclockwise
2. Reset 1) Hold down the MR key, and Check All LCD segments on
turn the power switch on,
Confirm that all LCD seg-
ments turn on, then release
the MR key
3. PLL lock 1) 430MHz band DVM TX-RX | TP201 Check M,M2,E,E2 E3.ES
voltage FREQ. : 435.000MH2 RX:4.7ve1v
M.M2.E,E2,E3.E9 TX:37ve1v
FREQ. : 445.000MHz K.P KP RX:54v+1Vv
Receive and transmit TX: 431V
2) 144MHz band TP202 RX :4.8V£1V
FREQ. ' 144 980MM2
Receive
4. Transmn 1) FREQ. : 435.000MHz f. counter |Rear |ANT TX-RX | TC201 | 435.00070MHz +100Hz
frequency MM2EE2EIES |Dummyload | panel M,M2,E,E2,E3.E9
FREQ. : 445000MHz K.P 445.00070MHz K.P
Transmit
Receiver Section Adjustment
Measurement Adjustment
Item Condition “:g'.“‘ Uit | Terminst | Unit | Parts Method Specifications/Remarks
1. BPF 1) FREQ. : 435.040MHz SSG Rear |EXT.SP | TX-RX
{430MHz band) M M2,E,E2E3,E9 |Distortion |panel
FREQ. : 445040MHz K,P |meter
AF VOL - 9 o'clock position | Osolloscope
Connect the distortion meter | AF VTVM
to the EXT. SP socket
{Dummy load : BEY)
Connect the SSG 10 the ANT,
2) SSG output : 0 2BuV/-118dBm TC303 | Adyust TC304, TC303,
MOD : TkHz TC304 | and TC304 in the
DEV - +3kM2 order hsted so that
SINAD is the best.
3) SSG output © 0 18uV/-122d8m TC301 | Adjust TC302, TC301, | SINAD 12d8 or more.
MOD : 1kHz TC302 | and TC302 in the
DEV : £3kH2 order listed so that
SINAD is the best.
2. Crystal filter | 1) SSG output : 500uV/-53dBm L317 |Best distortion rate. | SINAD 35dB or meore.
coll MOD . TkHz
DEV : +3kHz
3 BPF 1) FREQ - 145 980MH2
{144MHz band) AF VOL - 9 o'clack position
Connect the distortion meter
to the EXT. SP socket
{Dummy load - BQ)
Connect the SSG to the ANT.
2) SSG output © 0 28uV/-118dBm TC307 | Adjust TC308, TC307,
MOD - 1kHz TC308 | and TC308 in the
DEV : +3kHz order listed so that
SINAD 15 the best.
3) SSG output : 0 1BuV/-122d8m TC305 | Adjust TC306, TC305, | SINAD 1248 or more.
MOD - Tkhz TC306 | and TC306 in the
DEV : +3kHz order listed so that
SINAD is the best

47




TM-451A/E

ADJUSTMENT

item

Condition

Measurement

Adjustment

Test-

Unit | Terminal | Unit | Parts

Method

Specifications/Remarks

4. Sensitivity

1) 430MHz band
M M2.E E2E3,E9
FREQ. : 430.040MHz
FREQ. : 435.040MHz
FREQ. : 439.980MHz
K.P
FREQ. : 438.040MHz
FREQ. : 445.040MHz
FREQ. : 449 980MHz
SSG output : 0.18uV/-122dBm

2) 144MHz band

E,E2,E3.E9
FREQ. : 144 D40MHz
FREQ. : 145.040MH2
FREQ. : 145 980MH2z

K.P.M,m2
FREQ. : 144.040MMz
FREQ. : 145.980MHz
FREQ. ; 147.980MHz

SSG output ; 0.184V/-122d8m

SSG
Distortion
meter
Oscilloscope
AF VTVM

Rear
panel

EXT. SP

Check

SINAD 12dB or more.

Check

SINAD 12dB or more.

8. Major input
SIN ratio

1] 430MHz band
FREQ. : 435.040MHz
M,M2,E,E2,E3.E9
FREQ. : 445.040MHz K,P
SSG output : 500uV/-53dBm
AF output : 2.83V/BQ

2) 144MHz band
FREQ. : 145.040MH2
E,E2,E3.E9
FREQ. : 145 8B0MH2
K.P.M.M2
SSG output : S00uV/-53dBm
AF output : 2.83V/8Q

SSG
Osailloscope
AF VTVM

Rear
panei

EXT. SP

Check

S/N 46dB or more.

S/N S0dB or more

6. Distortion
ratio

1) 430MHz band
FREQ. : 435.040MH;
M ,M2,E E2,E3.E9
FREQ. : 445.040MHz K,P
SSG output : 50pV/-73dBm
AF output : 4V/BQ

2) 144MHz band
FREQ. : 145.040MH2z
EE2,E3,E9
FREQ. : 145.980MHz
K.P.M M2
SSG output : 50uV/-73dBm
AF output : 4V/B2

SSG
Distortion
meter
Dstillascape
AF VTVM

Rear
panel

EXT. SP

Check

5% or less.

5% or less.

7. S-meter

1) 430MHz band
FREQ. : 435.040MHz
M,M2.E E2,E3,E9
FREQ. : 445.040MHz K,P
SSG output : 3 Bu\V/-96dBm

2) SSG output : OFF

3) 144MHz band
FREQ. : 145.040MHz
E.E2,E3,E9
FREQ., : 145.980MH:
K-’:"'m
SSG output : B.OuV/-89dBm

4) SSG output : OFF

SSG

Rear
panel

ANT TXRX |VR1

Turn clockwise
gradually until all the
S-meter segments
turn on.

All S-meter segments on.

Check

All S-meter segments off,

All S-meter segments on.,

All S-meter segments off.




TM-451A/E
ADJUSTMENT

Measurement Adjustment
Item Condition "I"r'?;..m Unit |Terminel | Unit | Parts Method Specifications/Remarks
8. Squelch 11 430MHz band SSG Rear |EXT. SP Check Control position : 8~11 o'clock
FREQ. ; 435.040MHz Oscilloscope | panel BUSY off.
M.M2.EE2,E3 E9
FREQ. : 445.040MHz K.P
SSG output : OFF
Turn the SQL VR until noise
disappears.
2) SSG output : 0. 1uV/=127d8m Squelch is open,
BUSY on.
31 SQL VR : Fully clockwise AF output off.
BUSY off.
4) SSG output : 0.35uV/-116dBm Squelch is open.
5) 144MHz band Control position : 8~11 ¢'clock
FREQ. : 145 040MHz BUSY off.
E,E2,E3.E9
FREQ. : 145.980MH?
K.P.M,M2
SSG output : OFF
Turn the SQL VR until noise
disappears.
€} SSG output : 0. 1uV/-127dBm Sauelch 1s open.
BUSY on.
7) SOL VR : Fully clockwise AF output off.
BUSY off.
8) SSG output : 0.354V/-116d8m Squelch is open,
Transmitter Section Adjustment
Measurement Adjustment
item Condition "IJ*::' ot | Unit | Tomminal | Unit | Parts Method Specifications/Remarks
1) FREQ. : 435.000MHz Power meter | Rear | ANT TX-RX | VR101 | Fully clockwise 37W or more.
M.M2,EE2,E3E9 |Ammeter |panel
FREQ. : 445.000MHz K,P
2) Power : High VR101 | 38W 35-42W
Transmit 10A or less.
3) Power : Low VR102 | W +1W
Transmit
4) Power : Mid Check 10~14W
5) M,M2,E,E2,E3.E9 35-42wW
FREQ. : 430.000MHz 104 or less.
FREQ. : 435.000MHz
FREQ. : 439.940MHz
KP
FREQ. : 438.000MHz
FREQ. : 445.000MHz
FREQ. : 449 940M#H:2
Power : High
Transmit
6) Power : Mid 10~14W
Transmit
7) Power : Low 3-8W
Transmit
8} FREQ. : 400.000MHz M2 3.5W or more.
FREQ. : 410.000MHz E2
FREQ. : 469.940MH: M2,E2
Power : High
Transmit




TM-451A/E
ADJUSTMENT

Measurement Adjustment
o DR cqurment | Unit |Terminal | Unit | Parts | Method Ponietiona/hemens
2. DEV. 1) FREQ. : 435.000MHZ Line Rear |ANT TX-RX | VR201 | +4.3kHz (larger one) | +200Hz

MM2,E.E2,E3.E9 |detector |panel
FREQ. : 445.000MHz K,P | Osolloscope
AG : 1kH2/25mV AG

E,E2,E3.E9
AG - 1kHz/S0mV
K.P,M,M2

2) AG : 1kHz/2 5mV Check +2.2~3.6kHz
E.E2,E3,E9

AG : 1kHz/5.0mV
K,P.M,M2

3. TONE 1) FREQ. : 435.000MHz Line Rear |ANT Check +0.5~1.5kHz
MM2,E.E2E3.E9 |detector |panel
FREQ. : 445.000MHz K,P Osaillescope

TONE key : ON
Transmit
After check TONE key : OFF
4. DTSS 1) POWER SW : OFF Check the 16334z | 4+2.5kHz or more.
Hold down the F, VFQ, DTSS, single tone.

and LOW keys, and turn the
power swatch on.

Transmit

Confirm, reset. and put the
frequency in memory again.

5. Abnormal 11 M,M2,E.E3,E9 Spectrum Check Spurious : -600B or less
Spurious FREQ. : 430.000MHz analyzer There must be no abnormal
oscillation FREQ. : 435.000MHz spurious oscillation,

FREQ. : 439.940MHz
K.P

FREQ. : 438.000MHz
FREQ. : 445 000MHz
FREQ. : 449.940MHz
Power : High/Mid/Low

Power supply voltage
111510 16.0V
6. CTCSS 1) FREQ. : 435.000MHz Monitor Check Mutual adustment must be
M.M2,E.E2E3E9 | umt possible.

FREQ. - 445.000MHz K.P
For only units containing TSU-8
Set the tones of the main umit
and monitor unit to the same
frequency. (Press the F key,
then the TONE key.)

Turn SQL VR until noise
disappears.

Adjust mutually.

2) Change the tone frequency The squelch must not be open
and transmit it from the
monitor unit.

7. Protection | 1) FREQ. ; 439,940MH2 Ammeter Check 10.0A or less.
M,M2,E,E2,E3.E9

FREQ. : 449 940MHz K,P

ANT : Open

ANT : Shon

Transmat




TM-451A/E
ADJUSTMENT

Adjustment Points

- Top view
HA aﬁ:::::ﬁﬂmﬂ
L L S L WL L WL L L W A L
TC201 : Transmit frequency “m"z
TC301-~304 : 430MHz BPF =
TC305-308 : 144MHz BPF VR201 =5 Tca01 TE08
L317 : Crystal filter coil = S
VR1 : S-meter {430MHz) e
VR101 : High power L ) TC302 TC306
VR102 : Low power TC304 TC303
VR201 : DEV. L1[@)
J | _1 . TCM TG00

- Bottom view

o
:
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TM-451A/E

TERMINAL FUNCTION

CN No. [PinNo.| Name | Function CN No. [Pia No.| Name Function
TX-RX UNIT CNap2 | 1 DWN MIC SW DOWN, MR, PF input - (K bus senial inpyt)
CN1 1 GND GND 2 | RD Oemedulanion signal, DRS playback 1one cutput
2 | sP Speaker output MOOULAR (Conteoller connection detection input)
CN2 1 PKD Packet dat;rmodulatlon input FPC 3 MIC Micrephane audio inpyt - [Contreller audio input)
2 | e GND MC45| 4 | ME Microphone ground (GND)
PGSA 3 PKS- Packet PTT m[ nput 5 PTT Microphone PTT nput - (K bus senal output)
Dtien) | 4 PR9 Packet 9600-bps data demodulation output g S:D fg‘?
2 130 | S e s sy colesh 8 | UP | MICSWUP CALL VFD input (K bus serial ouiput]
cnet [ 1 | GND | GND CN4O3 | 1 | SCK+ | CTCSS senal clock output
. i 2 SDT+ CTCSS serial data output
g E]ngl Em?d?:ngﬂ%enuhcauon e fop {‘l"::”:u-a1 3 SEE‘ CTCSS senal data strobe output
4 | KIND2- | Frequency band identification data output -
5 | BPFC | Receive RF band-pass filter control input 5 | SBO- | CTCSS tone detection input
6 | KIND3- | Frequency band identfication data output 6 | GND GND
7 | MUTE+ | Audio mute control input 7 |V +5V
8 SDT+ PLL data, shift register serial data input 8 RO Demodulation signal output
9 | SCK+ | PLL data, shift register serial clock input CN4D4 | 1 | GND | GND
10 | LEM+ | 430MHz-band PLL enable input (main PLL) 2 |5V +5V
11 | LES+ | 144MHzband PLL enable input (sub PLL) | ME-1 | 3 | MCK+ | ME-1 serial clock output
12 | LER+ | Shift register enable input {Optien) | 4 | NC
13 | T™X+ Transmission start signal input 5 [ MDT+ | ME-1 senal data inputoutput
14 | NC CNaDs | 1 GND GND
15 | NC 2 | KOUT1- | Frequency band identification data output
16 | NC TX-RX| 3 ALD Not used
17 | SC+ Squelch busy control output UNIT | 4 | KIND2- | Frequency band identification data input
18 | SM S-meter output CN201 | 5 | BPFC | Receive RF band-pass filter control output
19 | RXA Audio signal output 6 KIND3- | Frequency band identification data input
20 | RXD Demodulation signal output 7 MUTE+ | Audio mute control output
CN20Z | 1 NC 8 | SDT+ | PLL data, shift register serial data output
2 | UD- | Audio electronic VR up/down control input 9 | SCKe | PLL data, shift register serial clock output
3 | INC- Audio electronic VR increment contro! input 10 | LEM+ | 330MHz-band PLL enable output {main PLL)|
4 | CS- Audio electronic VR chip select input 11 | LES+ | 144MHz-band PLL enabie output (sub PLL)
5 | AE GND 12 | LER+ | Shift register enable output
6 | A2 Audio input {from AF VOL of contro! unit) 13 | T™X+ Transmission start signal output
7 1Al Audho output (1o AF VOL of control unit) 14 | NC
8 | BUZZER | Beeper input (Beep and DTMF tone) 15 | NC
9 | AXMUTE-| Receive audio mute control input 16 | NC
10 | PLAY | Digital recording playback tone input 17 | SC+ Squelch busy control input (To CPU)
1" | ME MIC GND 18 | SM S-meter input {To CPUI
12 | DTMF | DTMF modulation input 19 | RXA Audio signal input
13 | TONE | Sub-tone modulation input 20 | RXD Demodulation signal input
14 | TMIC | Audio input (from the mic amp circuit of contrel umit) | CN4DS | 1 NC
15 | 1200PK | Packet modulation data 1200-bps output 2 | V- Audio electronic VR up/down control output
16 | PKTS- | Packet PTT output TXARX| 3 | INC- Audio electronic VR increment control output
17 | PSW+ | Power switch control input UNIT | 4 | CS- Audio electronic VR chip select output
18 | Vv8 +8V CNZ02| 5 | AE GND
19 | SW13BV| Switched 13.8V 6 | A2 Audio output tfrom AF VOL)
20 | 138V +13.8v 7 Al Audio input (to AF VOL)
CONTROL UNIT 8 | BUZZER | Beeper output (Beep and DTMF tone)
CNa0t [ 1 | LCDDT«+| LCD dnver data output 9 | RXMUTE-| Receive audio mute control output
2 LCDCK+ | LCD driver dlock output 10 | PLAY Digital recording playback tone cutput
LCD | 3 | LCDLE« | LCD diver enable output LU BT e )
assy | 4 TEST+ | Not used 12 | OTMF | DTMF modulation output
. DIMO+ | Dimmer control output 13 | TONE | Sub-tone modulation output
6 DIM1+ | Dimmer control output 14 | TMIC Audio output (from the mic amp circut)
- LAMP+ | Lamp drive output 15 | 1200PK | Packet mod_ulahon data 1200-bps input
8 | BUANK«| LCD blank display control output. 19|} B | FRCHOURTE it
s | GND GND 17 | PSW+ | Power switch control cutput
L 1o 5 | SNkl Suiadiaon
11 | SW138v| Switched 138V 20 | 138v 138V




