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List of Destinations ‘

Model Destination Destination code

TM-G41A North America K

T™M-741A North America K

T™M-741A Canada P

TM-741E Europe 3

TM-741A Other countnes M

TM-741A Other countries M2

Units for Each Model and Destination

Band Units
TM-741A/JE TM-641A
Parts No. Unit name UT-285 | UT-505 |UT-220S5|UT-440S|UT-1200
X P 3 M M2 K M M K K M

X53-3310-12 Control unit ) ( ! | 1 s .
X53-3312-71 Control unit (

X54-3120-11 Display unit ) ( )

X54-3120-21 Display unit (
X54-3120-22 Display unit J ‘
X54-3122-71 Display univ |

X57-3580-12 144 TX-RX unit ! [ ( ( ) {

X57-3580-12 440 TX-RX unit I {

X57-3590-22 430 TX-RX unit [ !

X57-3592-72 430 TX-RX untt )

X57-3600-11 1200 TX-RX unit 1

57379001 | 28 TX-RX unit | ‘

X57-3800-01 50 TX-RX unit (

X57-3810-10 220 TX-AX uni ( [

BAND UNITS

Any of the following optional band units may be installed
in the TM-641A/741A/741E.

The same instructions apply for the Tri-Bander as for the
Dual-banger.

OPTIONAL BAND UNIT

TM-641A

USA version UT-285  UT-50S UT-440S  UT-1200

TM-741A UT-288 UT50S UT-2208  UT-1200 ‘
U.S.A. version

TMIa1A UT28S  UT-505 UT-1200

TM-743E UT-288  UT-50S UT-1200




TM-641A/741A/741E
CIRCUIT DESCRIPTION

@ Shift-register circuit
The ES, CK, and DT serial data from the control unit

are sent to C1 (RU4094BF) to perform the control

operation outlined in the folfowing table:

Pin Ng. | Name Eunction Pin No. | Name \ Function
1 Srabe | Enable input 9 Qs
2 Data Serial data input 10 Qs
3 Clock. Clock input 11 08 TX/RX selection. High when TX s set.
4 a1 TX/RX selection Low when TX is sel 12 Q7 ATT switching' High when ATT is on
5 Qz TX power selection. Low when middle and low. 13 a6 High for AM: low for FM; High for narrow:
“H" when high. tow for wide
6 o3 'T)(upower selection, Low when high and low. ia 05 High when off band
H" when middle.
7 Q4 Low when olf band 15 OE 8v
8 Vss GND 16 VDD BV
Table 3

® ATT circuilt
If there is cross modulation, the ATT circuit operates

28 TX-RX Unit Transmit Signal Channel

e Outline

In the transmission channel, the desired frequency s
produced by direct oscillation, and is directly frequency
modulated by means of a varicap diode.

® Modulator circuit

The audio signal from the control unit IS input to
microphone amplifier HIC IC3 (KCAQ4). IC4 consists of
3 preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminates unwanted high-frequency
components. The voltage<controlled oscillator (VFEQ)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

@ Younger-stage circuit

The signa!l output from the VCO is input to drive
circuit HIC IC16 (KCB16). The amplifier can obtain a
stable drive cutput without adjustment because ithas a
large bandwidth. An APC circuit controls the collector
voltage in the Younger final stage.

® Power amplifier circurt

The drive signal is amplified to the specified level by
adiscrete transistor. Q2 performs class B amplification,
and the collector output voltage is controlled by an APC
circuit, Q202 amplifies the power by class C operation,
improving the efficiency of the final stage.

to attenuate the received signal before itenters Q2 (FET
for high-irequency amplification}.
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Fig. 2 Power amplifier circuit ‘



TM-641A/741A//41

CIRCUIT DESCRIPTION

' & APC circuit

The automatic transmission output control circuit
{APC) detects and partiaily amplifies the power amplifier
output with a diode, and controls the output control
voltage. The controlvoltage is cutputininverse proportion
to the output, so the control voliage output is always
constant. To protect the radio against excessive tem-
perature rise, the high-power unit has a thermal switch.
The high-power unitis automatically et to a low power
by the thermal switch if it exceeds the specified tem-
perature.

e 8T (8 V during transmission) and unlock signal

The signal output from pin 4 of IC1 is high during
recepton, Q13isturned on, and Q14 and Q11 are turned
off. No voltage appears at the coliector (87} of Q11.
Serial data is output from the control unit during trans-
mission and input 1o shift register IC1. Pin 4 of ICT is
then made low. Therefore, Q13isturnedoff, and 14and
Q11 are turned on. An 8 V voltage is applied to the
collector (8T of Q11.

if the PLL circuitis unlocked during transmission, the
LD pin goes low, Q24 is wrned off, Q13 is turned on,
Qt4is turned ofi, Q11 for 8T switching control is turned
off, and the 87 line does not operate.

87 8cC
L0

8 V during reception
0 V during transmission

iC1@— 010 Qt
8R

v
c35

/
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L
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28 TX-RX Unit PLL Synthesizer

The VCO and PLL circuits are housed mn 2 solid
shielding case as a hybrid integraied circuit. Compari-
son frequencies are proguced by dividing a 8.285 MHz
reference oscillation frequency by 1857 to correspond
to the 5, 10, 15, 20, and 25 kHz channel steps.

For 28 MHz, the relationship between f ., (RX) and
each frequency division ratio is given by
foco = (28+8.83)={(nx64)+Alxf . /R
Where: f,.,=VCO output frequency
n: Binary 10-bit programmable counter setling value
A: Binary 6-bit programmabile counter setting value
fose: Reference oscillation frequency of 8.285 MHz
R: Binary 16-bit programmable counter setting value
1857
In this case, nis 165, and Ais 6.

IC2:KCHO9
3C
Lo
—{NC

§o fe—— Madulation input

2 V during lock sch—av

8cL —av
= X1 ST — 8 V during transinission
8.285 MHz & %0 O V during feception

Data inpur ———{ 0P C‘é — Lock voltage

Clock input ——{C#
€nable input ——»u HET output
Fig. 4

0.7 V during unlock\
2 V durjng lock }

ii R42

Q24

R4t €40 —=Ca

={{115x64}+6}x9286/1857
={7360+6)x5

=36.83 MHz

The following table lists the pin functions of the PLL
circuit:

Therefore,fVco

Pin name Function Pin name Function
8C 5V MO Modulation signal
nput
Lock signal (2 V
LD | guring locking) 9c Sv
NC Unused BCL 8 V (ripple filter)
8V during transmis-
8.285 MHz ST sion; 0V during
Xt crystal reception
X0 oscillation

cv Lock voltage output

oP Data input E GND

Ccp Clock input

HT _‘ HET output |

EP LEnable nput

Table 4 PLL circuit pin functions



TM-641A/741A/741E

CIRCUIT DESCRIPTION

50 TX-RX Unit Frequency Configuration

The 50 MHz unit incorporates a variable frequency
osciltator (VFO), based on a phase-locked-loop (PLL)
synthesizer system, that allows a channel step of 5, 10,
15, 20, or 25 kHz to be selected. The frequency in the
receive signalchannelis mixed with a firstlocal oscillation
frequency of 680.595-64.530 MHz to produce a first in-

30~33995MHy

ANT Sw > RF AMP

TX AMP

I ST
MIX

60 595~64.590 MH12

' v @
PLL <7 M{C AMP

(

termediate frequency (IF) of 10.595 MHz. This frequency ‘

is then mixed with s second local oscillation frequency
of 11.05 MHz to produce a second IF of 455 kHz. This
is called a doubleconversion system. The signal in the
transmission channel is produced by direct oscillation,
and 1s frequency-divided by a PLL circuit, amplified by a
linear amplifier, then transmitted.

—

MIX, IF, DET

455 KHz

MCF
10585 MHz1

RA

Yy

50~53.985MHx

—

{1105 Mz

T

Fig. 5 Frequency Configuration

50 TX-RX Unit Receive Signal Channel

o Outline

The received signal by the antenna passes through a
low-pass filter in the final transmission stage and then
through atransmission/reception selection diode switch
to the receiving front end. The signal then passes
through an antenna matchingcoiland is amplified to high
frequencies by a GaAs (gallium arsenide) field-effect
transistor. The unwanted components of the signal are
eliminated by a bandpass filter consisting of a three-
staqe variable capacitor. The resulting signal goes to the
first mixer, is mixed with the first local signal from the
PLL cireuit, then converted to the first IF of 10.595 MHz.

[tem Rating

Center frequency 10.585 MHz

+6.5 kHz or more a1 3 dB

Pass bandwidth

+23 kHz or less at 40 dB

Attenuation bandwidth %40 kHz or less at 60 dB

70 d8 or more within Fo £1 MHz

Guaranteed attenuation (Spurious: 40 dB or more)

Ripple 1 dB orless
Insertion loss 1.5dB or less
Terrminating )/mpedance 2.9 «Cy/0pF

Table 5 MCF (L71-0421-05) (50TX-RX unit XF1)

The unwanted near-by signal compeonents are then
eliminated by a two-stage MCF.

The first IF signal is amplified and input to FM IF HIC
IC6 (KCDO4). This signal 15 then mixed with the second
local oscillstion frequency of 11.05 MHz to produce the
second IF signal of 455 kHz. The unwanted near-by
signalcomponents are then eliminated byan FM ceramic
filter. The resulting signalis input io IC6 again, amplified
to the second IF signal. and detected to preduce an

audio signat.

tem Rating

455KHz
+6.0 kHz or more (from 455 kHz2)

+12.5 kHz or less {from 455 kH2)

Nominal center frequency
6 dB bandwidth
50 dB bandwidth

Ripple (within 8 kH2

3dB or less
of 3455 kHz)

Insertion loss {at maximum

output point) 6 dB or less

Guaranteed attenualion

(within £100 kHz of 455 kHz) | 5> 8 O More

Terminating impedance 2.0 k0

Table 6 Ceramic filter CFWM455F (L72-0372-05)
{(50TX-RX unit CF1)



TM-641A/74TA/T411
» CIRCUIT DESCRIPTION

. e Signal-strength meter ® Shift-register circuit
The signal-strength meter output voltage of FM IF The ES, CK, and DT serial data from the control unit
HIC ICB (KCDO04) is supplied o the control unit. are sent to IC1 (BU40B4BF) to perform the control op-
eration outlined in the following table:
Pin No. | Name Function Pin No. | Name Fuoetion
1 Strobe | Enable input 9 Qs
2 Data Senal data input 10 Q's
3 Clock Clock input 11 Q8 TX/RX selecticn High when TX s set,
4 o}} TX/RX selection. Low when TX is set 12 Q7 ATT switching High when ATT 15 00
5 Q2 TX power selection, Low when middie and low. 13 s High for AM; low for FM
“H” when high.
5 o3 TX power selection. Low whean high and low. 14 as High when off band
. “H" when middle.
7 Q4 Low when off band 15 OE B8V
. L 8 Vss GNO 16 VDD 8V

Table 7
® ATT circuit 10 attenvate the received signal before itenters Q2 (FET
’ If there is cross modulation, the ATT circuit operates for high-frequency amplification).

50 TX-RX Unit Transmit Signal Channe!
e Outline
in the transmission channel, the desired frequencyis
produced by direct oscillation, and is directly frequency 21 X58.3840-0X
modulated by means of a varicap diode. r - - _l

‘ uzoz
® Modulator circuit Qzo01 _ifm L201

The audio signa! from the control unit is input to

. microphone ampiifier HIC {C3 (KCAD4). 1C4 consists of

a preemphasis circuit, amplifier, limiter, and splatter

. circuit that eliminates unwanted high-frequency

components. The voltage-controlied oscillator (VFQO)

signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

c20¢2
L202

R201
AAA,
Wy

—
€204

T

cre

8 Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC IC4 (KCB18). Theamgplifiercan obtain a stable
drive output without adjustment because it has a large
bandwidth. An APC circuit controls the collector voitage
in the Younger final stage.

ceo

8

® Power amplifier circuit

. The drive signal is amplified to the specified level by
a discrete transistor. Q201 pedforms class 8 amplifica- I
tion, and the collector output voltage is controlled by an
APC circuit. Q202 amplifies the power by class C

. operation, improving the efficiency of the final stage. Fig. 6 Power amplifier circuit

caz




TM-641A/741A/741E

CIRCUIT DESCRIPTION

e APC circuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the power amplifier
output with a diode, and controls the output control
voltage. The control voltage is outputininverse proportion
to the output, so the control voltage cutput is always
constant. To protect the radio against excessive
temperature cse, the high-power unit has a thermal
switch. The high-power unitis automatically settoalow

power by the thermal switch if it exceeds the specified
temperature.

® LPF circuit .

The low-pass filter sets the pole to the second and
third harmonics, and cuts the frequency, by having the
polar Chebyshev characteristics. To cut high frequen-
cies, a filter with Chebyshev characteristics is used
before the antenna.

c6 c? ca !
LB L20 L2) La j ANTY
L1 I
— N L2} <
v =
o 3
rmr
Fig. 7 LPF Circuit

e 3T (8 V during transmission) and unlock signal
The signal output from pin 4 of iC1 is high during
reception, Q13isturnedon, and Q14 and Q11 are turned
off. No voltage appears at the collector (8T) of Q11.
Serial data is output from the control unit during
transmission and input to shift register {IC1. Pin 4 of IC1
is then made low. Therefore, Q13isturnedotf, Q14 and

Q11 are wrned on. An 8 V volitage is applied 1o the
collsctor (8T) of Q11.

If the PLL circuit is uniocked during transmission, the
LD pin goes low, Q24 is turned off, Q13 is turned on,
Q14is turned off, Q11 for 8T switching control is turned
off, and the 8T line does not operate.

8T 8C
LD
8 V during reception;
0 V during transmission .
1¢1@— 010 Qu .
B8R —— N 0.7 during unlock
_L R R l 2 V during tock
C36 Cc35 ciszz Cc39
3> R4s
;; RasZ R4S '3:9 RAS gy ;
R47
PYVORE g = 3
orz| ] 014 i: R42
e
oza
R40
7
R4f

Fig. 8

c40 ZZcCal



TM-641TA/741A/741
@, CIRCUIT DESCRIPTION

0 e 50 TX-RX Unit PLL Synthesizer A: Binary 8-bit programmable counter setting value
The VCO and PLL circuits are housed in a solid fosc: Reference osciltation frequency of 11.056 MHz
shielding case as a hybrid integrated circutt. Compart- R: Binary 16-bit programmable counter setting value
son frequencies are produced by dividing a3 11.05 MHz In this case, ni5 189. and A is 23.
reference oscillation frequency by 2210 to correspend Therefore, f,., ={(189x64)+23}x11050/2210
1o the 5, 10, 15, 20, and 25 kHz channel steps. ={12096+23)x5
For 50 MHz, the relationship between f ., (RX) and = 60.585 MHz
each frequency division ratio is given by The following table lists the pin functions of the PLL
foeo=(60+10.598)={{nx64)+Alxf /R circuit:
Where: f,..=VCO output frequency

vCo
n: Binary 10-bit programmable counter setting value

Pin name Function Pin name Function
IC2:XCH1D
. sc M6 le—— Madulation input sC 5V MO Modulation sigrial
2 V during lock ——{cp oc I—ov tnput
—{NC
P 8cL ——ev . < ian Lock signal (2 V
x1 8 V during transmission;
’ 11.05 MHz z‘: %0 ST ov dul:ng reception LD during locking) oC v
Data input oP C‘é Lock voltage
. Clock input — | ¢ce - NC Unused ) 8CL 8 V (ripple filter)
Enable input ——~ ep T HET output _
X 11.05 MH2 crystal 8 V during transmis-
X0 oscillation ST sion; O V dunng
Fig. 9 reception
Daia nput cv Lock voltage output
' DP Clock ingut S GND
cP Enable input HT HET output
EP

Table 8 PLL circuit pin functions



TM-64TA/741A/741E

CIRCUIT DESCRIPTION

[TM-741/UT-144|
144 TX-RX Unit Frequency Configuration

The 144 MHz unit incorporates a digital vanable-
frequency oscillator (VFO) that can freely selecta channel
step of 5, 10, 12.5, 15, 20, or 25 kHz with a Phase-
Locked-Loop (PLL) synthesizer system.

The frequency in the receive signal channel is mixed
witha firstlocal oscillation frequency of 133.300-137.285
MHz to produce a first intermediate frequency of 10.7

149~ 147.995MHz

4

RF AMP

1 ANT sw

PA TX AMP

133.300~137.295MHz

144~ 147 995MHz

MHz. This frequency is then mixed with a second local
oscillation frequency of 10.245MHzto produce a second
intermediate frequency of 455 kHz. This is called a
double-conversion system,.

The signal in the transmission channel is directly
oscillated andfrequency-divided by a PLL circuit, amplified
by a straight amplifier, then transmitted.

455KHz
MCF \
10.7MH2
\ MIX IF,0ET |——=0RA

? 10.245MKHz

PLL MIC AMP MO

Fig. 10 Frequency configuration

144 TX-RX Unit Receive Signal Channel

& Outline

For the 144 MHz unit,the received signal from an
antenna is passed through a low-pass filter in the final
rransmission stage and sent through 2 transmissiory
reception selection diode switch to the receiving front
end. The signal is then passed through an antenna
matching coil and amplified to high frequencies by &

GaAs (gallium arsenide) field-effect transistor. The
unwanted components of the signal are eliminated by a
bandpass filter consisting of a three-stage variable
capacitor. The resultant signal is sent to the first mixer,
mixed with the first local signal from a PLL circuit, then
converted to a firstintermediate frequency of 10.7 MHz.
The unwanted near-by signal components are then
eliminated by a two-stage MCF. .

Item Rating
Nominal center frequency {fo) 10.7MHz

Item Rating
tNominal center fraquency 455kHz + 1kHz

Pass band width +7.5kHz or less at 3dB

6dB bandwidth +6kHz or more (from 455kHz}

Attenuation band width +25kHz or less at 4048
+45kH?2 or less at 60dB
Ripple 1.0dB or fess

50dB bandwidth +12,5kHz or less (fromn 455kHz2)

Rippla 3d8 or less
lwithin £4kH2 of 455kHz)

3kQ)/0pF
Table 9 MCF (L71-0228-05) (114 TX-RX unit XF1}

Terminating impedance

Insertion loss 1.5d8B or less insertion loss 6dB or tess
Guaranteed attenuation 70d8 or more within £1MHz Guaranteed attenuation 3548 or more
{Spurious : 40d8 or more at fo ~ fo + 500kHz) (within +100kHz of 455kH2)
80dB or more at fo — {S00 ~ 520kH) I/O matching impedance 2.0k0

Table 10 Ceramic filter CFWMA455F (L72-0372-05)
(144 TX-RX unit CF1)



TM-641A/741A/741:

CIRCUIT DESCRIPTION

The first intermediate-frequency signal is amplified
and input to FM IF HIC 1C5 (KCDO04). This signal is then
mixed with a second local oscillation frequency of
10.245MHz 10 produce a second intermediste-
frequency signat of 455 kHz. The unwanted near-by
signal components are then eliminated by an FM
ceramic filter. The resultant signal is input to IC5 again,
amplified to a second intermediate-frequency signal,
and detected to produce an audio signal.

e Signal-strength meter
The signal-strength meter output voltage of FM iF
HIC IC5 (KCDO04) is supplied to the control unit.

e Shift-register circuit

The ES, CK, and DT serial data from the control unit
are sent to IC1 (BU4094BF) to perform the control
operation outlined in the following table:

’;x NO.| Name Function Pin No. | Name Function
1 Strobe | Enable input 9 Q,
2 Data | Senal data input 10 Qs
3 Ciock | Cieck input n as TX/RX selection. “H” when TX is set.
4 ai TX/RX selection. “L* when TX is set 12 Q7 439/144 MHz setection. “H” when 144MHz is
set.
5 Q2 TX power selection. “L” when middle and 13 Q6
low. “H” when high.
5 a3 TX power selection. “L" when high 14 as
and low. “H" when middle.
7 Q4 15 QE 8V
8 V., GND 16 Vao 8V
Table 11
013
c10®
- Ic5® 1P
[ — 117 Jdi ‘
K-models. cey, R3E czz & J\
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|
1 2 &
[}
1 GI <
1 - - ! :
2R ' r
[
08 Raa R85 R86 s Lhee =
cs &_
=3} TgE—
019 id

RI4 r---

e® 912)
anrs "R

1t



TM-641A/741A/741E
CIRCUIT DESCRIPTION

12

144 TX-RX Unit Transmit Signal Channel

e Qutline

Inthe transmission channel, the desired frequency is
directly oscillated and directly frequency modulated by
means of a varicap diode.

e Modulator circuit

The audio signal from the control unit is input to
microphone amplifier BIC IC7 (XCA04). (C4 consists of
a preemphasis circuit, amplifier, imiter, and splatter
circuit that eliminate unwanted high-frequency
components. The voltage-controlled oscillator (VCO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

® Younger-stage circuit

The signal output from the VCO is input to dnve
circuit HICIC8{KCB11). The amplifier can obtain a stable
drive output without adjustment because it has a wide
band. An APC circuit controls the collector voltage in the
younger final stage.

144 TX-RX Unit PLL Synthesizer

The VCO and PLL circuit are housed in 8 solid
shielding case as a hybrid integrated circuit. Com-
parison frequencies of 6.25 kHz and 5 kHz are produced
by dividing 8 12.8 MHz reference oscillation frequency
by 2048 and 2560 to correspond to 5, 10, 12.5, 15, 20,
and 25 kHz channel steps.

For 144 MHz, the relationship between T,
and each frequency division ratio is given by
fueo=(144-10.7)={(nx 128) + A} x f .. + R
Where: {,,= VCO output frequency
n : Binary 10-bit programmable counter setting value
A Binary 7-bit programmable counter setting value
fse: Reference oscillation frequency of 12.8 MHz

{Rx

0V during fock VT Ef) HD [e—— Modulation
TR fee tectmiov e
! acL|-s8v
12.8 MHz = NC|—
28 1= X0

CV |——=o Lock voltage
E—E
HT ——e HET output

Dats input —— OP
Clock inpyt ——{ CP
Enable input ——»{ EP

Fig. 12 IC11 KCHO5

& Power amplifier circuit
A drive signal is input to power module IC10 and
amplified to the specified level.

e APC circuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the pawer module
output with a diode and controls the output control
voliage. The control voftage is outputininverse proportion
10 the output, so the control voltage output is always
constant. To protect the set against excessive
temperature rise, the high-power unit has a thermal
switch. The high-power unitis automatically set toafow
power by the thermal switch when it exceeds the
specified temperature.

’ .

R: 8inary 14-bit prograrnmable counter setting value ‘

2048
In this case, nis 208, and A is 36.
Therefore, f, = ({208 x 128) + 36} x 12800 / 2560
= {26624 + 37)x 5
= 133300 kHz = 133.300 MHz
The following table lists the pin functions of the PLL
circuit:

nz:':e Function nz;l'::e Function
Modulation signal
5C | BV MO input
LD | ‘Locksignal fenduring| 1g9c | 10v
lock) .
NC | Unused 8CL | 8V (npple filter)
Xl 12.8 MHz crystal NC Unused .
X0 oscillation CV | Lock vottage output
OP | Oata input £ GNO
CP | Clock input HT | HET output
EP | Enable input

Table 12
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TM-641A/741A//14

CIRCUIT DESCRIPTION

e 8T {8 V during transmission) and unlock signal
A 0.7 V voltage is applied to the base of Q13 during
reception, Q13 is seton, Q14 is set off, and Q11 is set
off. No voltage appears at the collector {8T) of Q11.
Serial data is output from the control unit during
transmission and input to shift register IC1. Pin 4 of ICT
1s then setlow. Therefore, Q13 is changed from on to
off, Q14 from off toon, and Q11 from off toon. An8V

voltage is applied to the collector (8T) of Q11.

An unlock circuit is activated only during trans-
mission, The LD signal output from the PLL circult is
ORed with the signal at pin 4 of IC1 using D11 as shown
in the figure, so the LD signal is set high during unlock.
Therefore, no voltage appears at the collector (BT) of
Q11 and no transmission wave is output to the
reception state.

8C 8T

8R

)

LO—

Fig. 13

220 TX-RX Unit Frequency Configuration

The 220 MHz unit incorporates a variable frequency
oscillator (VFO), based on a phase-locked-loop (PLL)
synthesizer system, that allows a channel step of 5, 10,
12.5, 15, 20, or 25 kHz to be selected. The frequency in
the receive signal channel is mixed with a first focal
oscillation frequency of 189.176-134.17 MHz to produce

220~229.995MHz

ANT SW > RF AMFP

PA <

TX AMP

a first intermediate frequency (IF) of 30.825 MHz. This
frequency is then mixed with a second local oscillation
frequency of 30.37 MHz to produce 3 second IF of 455
kHz. This is called a double-conversion sysient. The
signal in the ransmission channel is produced by direct
oscillation, and is frequency-divided by a PLL circuit,
amplified by a linear amplifier, then transmitted.

/

455KHz

MCF
30.825MHz

MiX ,iF, DET [ToRa

£ 30.37MHx
=

189.175 ~ 199,17 MHz

PLL MIC AMP }e—OMO

220~ 229,995
MHz

Fig. 14 Frequency configuration
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CIRCUIT DESCRIPTION

220 TX-RX Unit Receive Signal Channel
e Outline

The received signal fromthe antenna passes through
a low-pass filter in the final transmission stage and then
through a transmission/reception selection diode switch
to the receiving front end. The signal then passes
through an antenna matchingcoil andis amplified to high
frequencies by a GaAs (gallium arsenide) field-effect
transistor. The unwanted components of the signal are
eliminated by abandpass filter consistingof a three-stage
varable capacitor. The resulting signal goes 1o the first
mixer {GaAs field-effect transistor}, is mixed with the
first local signal from the PLL circuit, then converted 1o
a first If of 30.825 MHz. The unwanted near-by signal
components are then eliminated by a two-stage MCF.

Thne first IF signal is amplified and input 10 FM {F HIC
IC5 (KCDO4). This signal is then mixed with the second
local oscillation frequency of 30.37 MHz to produce the
second IF signal of 455 kHz. The unwanted near-by
signal components are then eliminated by an FM ceramic
filter. The resulting signalis nput to (C5 again, amphfied
to the second IF signal, and detected to produce an audio
signal.

tem Rating
30.825 MHz

Center frequency (fo)

Pass bandwidth

+ 7.5 kHz or more 3t 3 dB

Auenuation bandwidth

% 28 kHz or less at 40 dB

Guaran\eed attenuation

60 dB or more within Fo + 1 MH2
(Spurious: 40 dB or more)

Ripple 1.54dB or less
Insertion loss 3dBorless
Terminating impedance 4.7 XQJf0pF

Table 13 MCF {L71-0420-05) (220 TX-RX unit XF1)

hem

Rating

Nominal center
frequency

455KHz

6 dB bandwidth

% 6 ¥Hz or more (from 455 kHz)

50 dB bandwidth

+ 12.5 kHz2 or less (from 455 kHz)

Ripple {(within
+ 5 kHz of 455 kHz)

3 dBor less

Insertion loss (at
Maximurr output point}

6 dB or less

Guaranteed attenuation
{withun £ 100 kHz2 of 455
kHz}

35 dB or more

170 matcing \mpedance

2.0k

Tabie 14 Ceramic filter CFWIMA455F (L72-0372-05)
(220TX-RX unit CF1)

& Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC ICh (KCDO04) is supplied to the control unit.

® Shift-register circuit

The ES, CK, and DT serial data from the control unit
are sent tolC1 (BU4094BF) to perform the control op-
eration outlined in the following table:

Pin No. | Name Function

1 Strobe Enable ingut

2 Dala Serral data input

3 Clock Clock ingut

4 Qr TX/RX setecuon. Low when TX is sel.

5 a2 TX power setection Low when middle and
low. High when high.

6 a3 TX pawer selection. Low when high and
low. High when middle.

7 Q4

9 Qa3

10 03

11 Qg

12 Q7

13 06

14 05

15 Qe BV

Table 15



220 TX-RX Unit Transmit Signal Channel
® OQutline

In the transmission channel, the desired frequency is
produced by direct oscillauon, and is directly frequency
modulated by means of a vancap diode.

& Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC7 (KCAQ4). 1C4 consists of
a preemphasis circuit, amplifier, imiter, and splatter
circuit that eliminates unwanted high-frequency
components. The voltage-controlled oscifator (VFO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

® Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC ICB{KCB15). The ampilifiercan obtaina stable
drive output without adjustment because it has 3 large
bandwidth. An APC circuit controls the collec:or voltage
in the Younger final stage.

® Power amplifier circuit
The drive signal is input 10 power module IC10 and
amplified to the specified level.

220 TX-RX Unit PLL Synthesizer

The VCO and PLL circuits are housed in a solid
shielding case as a hybrid integrated circuit. Compari-
son frequencies are produced by dividing 3 12.8 MHz
reference oscillation frequency by 2248 ang 2560 to
correspondtothe 5, 10, 12.5, 15, 20, and 25 kHz channel
steps.

For 220 MHz, the retationship between f

each frequency division ratio is given by

f.0=1220+30.825)={{nx128)+Ajxf /R

Where: f, . =VCO output frequency

n; Binary 10-bit programmable counter setting value

A: Binary 7-bit programmabie counter setiing value

fosc: Reference oscillation frequency of 12.8 MHz

R: Binary 10-bit pragrammable counter setting value

2560

In this case, nis 295, and A is 75.

Therefore, fveo ={(295x128)+75}x12800/2560

={33780+75)x5
=189.175 MHz
The following table Iists the pin functions of the PLL
circuit:

RX) and

VCO(

TM-641TA/741A/741
CIRCUIT DESCRIPTION

® APC circuit

The automatic transmission output control circuit
{APC) detects and partially amplifies the power ampiitier
output with a diode and controls the output control
voltage. The controlvoltage is outputininversa proportion
10 the output, so the control voltage output is always
constant.

& 8T (8 V during transmission) and unlock signal

A 0.7 V voltage is applied to the base of Q13 during
recepuon, Q13isturned on, and Q14and Q11 are turned
off. No voltage appears at the coilector (8T) of Q11.
Serial data is output from the control unit during trans-
mission and input to shift regisier IC1. Pin 4 of ICT1 is
then made low. Therefore, Q13 is turned off, and 014
and Q11 are turned on. An 8 V voltage is applhied to the
collector (8T) of Q11.

The unlock circuit is activated only during transmis-
sion. The LD pin signal output from the PLL circuit is
ORedwith the signalatpin 4 of ICT using D11, as shown
in the figure, so the LD signalis made high during uniock.
Therefore, no voltage appears at the collecror (8T) of
Q11, and no trensmission signai 1S output during re-
cepﬂon._

1C2ZIKEHOD)
—{sc wo b Modulation i
0 V during {ocking LD oduiation input
9C —3v
—{ne
y BeL —av
128 MHz & NC—

cv —— Lock voltage

Dats input —]or el_e

Clock input cp
Enable input e T RET output
Fig. 15
Pin ngme Function Pin name Function
5C =\ MO Modulation signal
nput
Lock signal (O V
LD during locking) 8C v
NC Unused 8CL 8V (nppte filter
X 12.8 MHz crystal NC |
X0 |oscillanon cv | Lock voltage output
DP Data input £ GND
cP Clock input HT HET output
EP Enable input

Table 16 PLL circuit pin functions

1€
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430 TX-RX Unit Frequency Configuration

The 430 MHz unit incorporates a digital variable-
frequency oscillator (VFO) that can freely select a
channel step of 5, 10, 12.5, 15, 20, or 25 kHzwith a PLL
synthesizer system. The frequency in the receive
signal channel is mixed with a first local oscillation
frequency of 451.6-461.595 MHz (458.6-471.595 MHz
for K-models) to produce a first intermediate frequency

430-439.995 MHz
{438-449.995 MH1)

L ANT Sw—tr——l RF AMP

181

of 21.6 MHz. The frequency is then mixed with a
second local oscillation frequency of 21.145 MHz to
produce a second intermediate frequency of 455 kHz.
This is called a double-conversion system.

The signal in the transmission channel is directly
oscillated and frequency-divided by a PLL circuit,
amplified by a straight amplifier, then transmitted.

MCF 455KHY
2! 6 MHZ

MIX (F DET

=3 21 145MHz

451.6-461.595 MH2
{459.6-471.595 MHz)

| P& |.._| TX AMP PLL |-—| MIC AMP }-—cMO
430-439.995 MHr

(438-449.995 MH1)

* The alphanumaric charactors enctosed in
parentheses are used (or K-modeis.

Fig. 16 Frequency Configuration

430 TX-RX Unit Receive Signal Channel

e Outline

A 430 MHz band antenna input signal is passed
through the antenna selection diode in the final stage
and sent through a front-stage antenna matching coil to
the high-frequency two-stage amplifier and helical block
of a GaAs (gallium arsenide) FET and junction FET. The
signal is then input to the first mixer. The first mixer
input signal is mixed with the first local signal from the
PLL circuit and converted to & first intermediate-
frequency signal of 21.6 MHz. The unwanted near-by
signal components are then eliminated by a two-stage
MCF.

The first intermediate-frequency signal is amplified
and input te FM IF HIC IC1 (KCDO04). This signal is then
mixed with a second local oscillation frequency of

21.145kHz to produce a second intermediate frequency
of 455 kHz. The unwanted near-by components of the
intermediate-frequency signal are eliminated by an FM
ceramic filter. The intermediate-frequency signal is
input to IC1 again. The second intermediate-frequency
signal is amplified and detected by (C1 to produce an
audio signal.

e Signal-strength meter
The signal-strength meter output veltage of FM IF
RIC IC1 (KCD04) is supplied to the control unit.

¢ Shift-register circuit

The £S, CK, and DT serial data from the contcol unit
are sent to IC3 (BU40948F) to perform the contro’
operation outlined in the following table:

Pin No. | Name Funetion Pin No.| Name Function
1 Strobe | Enable input S Q
2 Data Serial data input 10 Q'
3 Clock | Cleck input 11 Qs
4 Q1 TX/RX selection. “L” when TX is set 12 Q7
5 a2 TX power selection. “L” when middle and 13 as
low. “H"” when high.
6 | 03 | o whenmiddie, e | s
7 Q4 15 OE 8v
8 v, | GND 6 Voo | 8V
Table 17

’ ‘
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CIRCUIT DESCRIPTION

430 TX-RX Unit Transmit Signal Channel

o Qutline

In the transmission channel, the desired frequency is
directly oscillated and directly frequency modutated by
means of a varicap diode.

e Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC 1C2 {(KCAQ4). (C4 consists of
a preemphasis circuit, amplifier, limiter, and splatier
circuit that eliminate unwanted high-frequency
components. The VCO signal is directly frequency
modulated by a varicap diode in the frequency modulator
circuit.

® Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC ICB (KCB14). The amplifier can obtaina stable
drive ouiput without adjustment because it has a wide

430 TX-RX Unit PLL Synthesizer

TheVCO and PLL circuitare housed in a solid shielding
case as a hybrid integrated circuit. Comparison
frequencies of 6.25 and 5 kHz are produced by dividing
a 12.8B Mtz refercnce oscillation frequency by 2048 and
2560 to correspond to 5, 10, 12.5, 15, 20, or 25 kHz
channel steps.

For 430 MHz, the relationship between £,
each frequency division ratio is given by
fueo= (430 + 21.6)={{nx128) + A} x f, .. +R
Where: f ., = VCO output frequency
n: Binary 10-bit programmable counter setting value
A: Binary 7-bit programmable counter setting value

fsc= Reference oscillation frequency of 12.8 MHz

{RX) and

8R

band. An APC circuit controls the collector voitage in the
younger final stage.

o Power amplifier circuit .
A drive signal is input to power module IC7 and
ampilified to the specified level.

e APC cireuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the power module
output with a diode and controls the output control
voltage. The control voltage is output in inverse
propoction to the output, so the control voitage output
is always constant. To protect the set against excessive
temperature rise, the high-power unit has a thermal
switch. The high-power unit is automatically set {o s low
power by the thermal switch when it exceeds the
specified temperature.

z

R: Binary 14-bit programmable counter setling value
2560 {in 5, 10, 15,and 20 kHz steps)
2048 (in 12.5 and 25 kHz steps)
In 5, 10, 15, and 20 kHz steps, nis 705 and A i1s 80.
Therefore, f,.,= {705 x 128} x 12800 / 2560

= {90240 + 8O} x 5

= 451600

= 451.6 MHz
See the 144 MHz band unit {X57-3580-00) for the
function of each pin of IC10 in the PLL circuit.

o 8T (8 V during transmission) and untock signat
See the 144 TX/RX unit description on page 13.{The
figure on the under indicates the 430 MHz unit.)

8C

Q8

1IC38
Shift register

o}
—

a7

an

Fig. 17
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1200 TX-RX Unit Frequency Configuration

The 1200 MRz unit incorporates a digital variable-
frequency oscillator (VFO) that freely can select achannel
step of 10, 12.5, 20,0r 25 kHz with a PLL synthesizer
system.

The frequency in the receive signal channel is mixed
with a frequency of 1200.3 to 1240.20 MHz obtained
when a first local oscillation frequency of 600.15 to
620.145 MHz is multiplied by 2 to produce a fist

1240~1299.99MH2

[of TX AMP

ANT SWw {4

intermediate frequency of 53.7 MHz. This frequency is ‘
then mixed with a second local oscillation frequency of
58.245 MHz o produce a second intermediate
frequency of 455 kHz. Thisis called a double-conversion
sysiem. .

The signal in the transmission channel is oscillated
and frequency-divided by a PLL circuit,then multiples
the frequency of 630 to 6485.995 MHz by twa to
produce 8 frequency of 1260 to 1299.99 MHz. This
signal is amplified by a straight amplifier, then
transmitted.

MCF 455KHL
59.7MH1

\/ | MIX,IF, DET [——=0RA

£ 59.245 MHz

, .

PLL MIC AMP MO

11B0.3~1240.29MK2

1240 ~-1299. 99 MHz

Fig. 18 Frequency Configuration

1200 TX-RX Unit Receive Signal Channel

e OQutline

The received signal from an antenna is passed
through a 'ow-pass filter in the transmission final stage
and sent through a transmission/reception selection
diode switch teo the receiving front end. The signal is
then amplified to high frequencies by a microwave
GaAs (gallium arsenids) FET and sent to a dielectric
fiter. The unwanted components of the signal are
eliminated by a microwave transistor in another stage
and the dielectric filter. The resultant signal is input to
the first mixer. The front end block is matched by a
microstrip line to ensure high sensitivity and high
reliability. A GaAs FET is used in the first mixer 10
obtain a good two-signal characteristic. This signal is
mixed with the first local signal froma PLL circuit
by the first mixer and converted to a first intermediate
frequency of 53.7 MHz. The unwanted near-by signal
components are ehiminated by a two-stage MCF. The

resultant signal is produced as 2 first intermediate-
frequency signat.

The first intermediate-frequency signal is amplified
and input to FM |F HIC IC2 (KCDO04). This signal is then
mixed with a second local oscillation frequency of
59.245 kHz to produce a8 second intermediate
frequency of 455 kHz. The intermediate-frequency
signal is passed through a ceramic filter to obtain
a sharp characteristic. The signal is then input to an
HIC again, amplified, then demodulated and output
from the HIC.

e Signal-strength meter .
The signal-strength meter output voltage of FM [F
HIC I1C2 (KCDO4) is supplied to the control unit.

e Shift-register circuit

The FS, CK, and DT serial data from the contral unit
are sent to IC5 (BU4084BF) to perform the control
operation outlined in the following table:
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TM-641A/741A/7411

CIRCUIT DESCRIPTION

Pin No. | Name Function Pin No. | Name Fuaction
1 Strobe ‘ Enable input g Qg
2 Darts Serial data input 10 a
3 Clock | Clock input 11 Q8 g?ﬁe;:gzn{h ;nL &?Ten TXs set
4 (6} TX/RX selection. "™ when TX is set 12 Q7 ALT. “H" when on.
5 02 Tﬁgmzﬁs&;esﬁon. “L” when middie and low. 13 06
6 a3 Iﬁ‘ﬁmzrnsiijﬁ;gr\. “L* when high and low. 1 as
7 Q4 15 Qe 8V
8 v, | GND 18 Vo | 8V
Table 18

. 1200 TX-RX Unit Transmit Signal Channel

e Outline

In the transmission channel, the desired frequencyis
oscillated by half and directly frequency modulated by
means of a varicap diocde.

e Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC4 (KCAQ4). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminate unwanted high-frequency
components. The VCO signal is directly frequency
modulated by means of a varicap diode in the frequency
modulator circuit.

® Younger-stage circuit

The signal output from the VCO is input to predrive
circuit IC7 (KCBO0Y). The amplifier can obtain a stable
drive output without adjustment because it has a wide
bang.

® Power amplifier circuit

The signal amplified in the predrive stage is amplified
again by drive circuit HIC IC8 {(KCB10), then input to
power module IC10 and amplified to the specified level.

e APC circuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the power module
output with a dicde and controls the output control
voltage. The controlvoltage is cutputininverse proportion
10 the output, so the control voltage output is always
constant.

& Antenna selection circuit

Figure 19 shows the antenna selection circuit. The
receiver circuit obtains a low insertion lass and isolation
with a two-stage breaker circuit consisting of a A/4 strip
circuit.

The pin diode used as a switching device has a low
junction capacitance. The high-frequency capacitance
of the diode does not depend on the reverse bias
voltage.

Figure 20 shows the equivalent circuit during
transmission. A current flows through each diode using
8T. The impedance becomes very low. Atthattime, the
receiver side uses a A4 strip circuit. Therefore, the
impedance becomes very high when the receiver side
is viewed from point (A). The voltage from a power
module is transferred to the antenna.

Figure 21 shows the equivalent circuit during
reception. The bias is switched off, so each diode is
in a high-resistance state. The antenna and receiving
circuit are connected by a strip line.

19
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Power
module

m | Toreceiving
o-f front stage

=

8T
Fig. 19 Antenna Selection Circuit

Receiving signal

-

High impedance

Module during non operation

Fig. 21 Equivalent Circuit during Receptiony

1200 TX-RX Unit PLL Synthesizer

The VCO and PLL circuit are housed in 2 solid
shielding case as a hybrid integrated circuit. This
reduces the electrical and mechanical influence and
ensures freguency stability.

The VCO and PLL circuit double the higher
harmonics by oscillating and locking a 600 MHz
frequency to produce a 1200 MHz band frequency.
Comparison frequencies of 5 kHz and 6.25 kHz are
produced by dividing a 12.8 MHz frequency of the
TCXD by 2560 and 2048 to correspond to 10, 12.5, 20,
and 25 kHz channel steps.

The relationship between f

frequency division is given by

fuco (BX) = (f,, = 59.7}/2 = {{(nx 128) + A} x f . + R

veo {RX) and each

5v —5C L
LD LD MO *—— Modvulation input
sv—{8c o
12.8MHz X 8;2(; —8V ov durjnq
aoR transmission

CV [ Lock voltage
E—&
HT — HET output

Data input ——»{DP
Clock input —___ulcp
Enable input —»{EP

The same as for the 144 MHz unit except 8 V shown
in the figure above.

Fig. 22 PLL pin description

Transmit PinX Pout
signal
g N Impedance
. - - I—v' [~ =) RA

ar Short circuit: Impedsance O

Fig. 20 Equivalent Circuit during Transmission

High resistance

Where: f,, (RX} = Previous output frequency that is
multiplied by 2 during VCO reception
fo, « Reception frequency
n : Binary 10-bit programmable counter setting value
A 1 Binary 7-bit programmable counter setting value
f,s: Reterence oscillation frequency of 12.8 MHz
(TXCO)
R : Binary 14-bit programmable reference counter
setting value
2048 (in 12.5 and 25 kHz steps)
2580 (in 10 and 20 kHz steps)
For 1260 MHz,
(RX) = (1260 - 59.7)

= {(n x 180) + A} x 12800 + 2560

= 600.15 MHz
{n this case, nis 937 and A is 94.

fVCO

Pin Pin .

name Function name Function
Mooulation signal
5C sV MO |, nput
Lock signal {on during
LD lock) gC sV
NC Unused 8CL aV {rgple fiter)
X 12.8 MHz crysta! ST 0V during
oscillation gansmission
80R cv Lock votiage
DP Data input € GND
ce Clock input HT HET output
EP Enable input
Table 19

(
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CIRCUIT DESCRIPTION

& Unlock circuit

When a PLL circuit is unlocked during transmission,
the LD pin of 2 IC11 setlow and Q12 is set off. Q11is
then set on. The 8T line is not activated when 8T
switching control circuit Q13 is set off.

14
a3
nag

“L” during
transmission 3

N

ON during unlock ON durir;g reception
OFF during lock OFF during transmission

Fig. 23 Unlock Circuit

TM-641/741|

Digital Control Block

e QOutline

The digital controlblock is classified into a panel block
and contro) unit block. The panetblock consists of a key,
rotary encoder input circuit, and display circuit. The
control unit block consists of reset and backup circuits,
a tone output circuit, and a microphone tone input
circuit.

® Predrive circuit HIC {KCBQ9)

The VCO output is amplified by Q22, then input to
pre-drive circuit HIC IC7. An average 22 to 23 dBm
output is obtained by inputting 0 dBm through three-
stage (25C4093 and 25C3357 x 2} amplification. An
alumina board and hybrid integrated circuit are used to
ensure stable circuit operation.

e Drive circuit KIC (KCB10)

The VCO output is amplified by KCBO0S, then input to
drive circuit HIC. Anaverage 23 dBm output is obtained
by inputting 20 dBm through one-stage (25C3814)
amplification. An integrated radiation plate and alumina
board are used to attain a stable ovtput against heating.

o ALT

It is almost the same circuit construction as the
TM-531A/E.

Refer to page 8 in the TM-531A/E service manual
for more information.

e Panel and control unit data communication
circuit

Figure 24 shows the panel and control unit data
cormmunication circuit. The SO pin indicates serial data
output and the S1 pin serial data input. An inverter is
inserted for microcomputar port protection.

The data cormmunication system is asynchronous,
and the communication data rate is 19,200 bps. This
data rate is about 16 times that of RC-20 and about 4
times those of other companies. The connection is
checked every 0.5 second by a microcomputer on the
control unit. Therefore, the power is switched off when
the panel block ts removed.

S
I1C{ S0 ICY
75517GF 75516GF
St 50
-Contrul unit i i Panel block-

Fig. 24
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. = (EACH 4 LINES) PLL DATA
mlgurggv ::> S5 8 LINES 8 LINES <:> (BAND A, B, C)
- < > < > < SHIFT-REGISTER DATA
o) » u {BAND A, B, C}
2 5 S S
g 12 LINES % > g 3 LINES g
R 28— of
1 RESET R R 5
SWITCH @ M) Z |o Q
o3
PORT
PN
ELECT. | |D/A SQUELCH
VOL. CONVERTER CONTROLS
{
BU4066BF
8 LINES
BUFF
12 LINES| RAM
TCAS1IF .
| LC3564PML-12,15
CONTROL UNIT
BUFF !
[
TCAS11F
ENCODER SERIAL
O »| PORT | [
3LINES W U
1 LED (A, B, C} % LCD DRIVER LCD DRIVER !
'
B MSMS5265 MS5265
— 18 LINES § o = . GS-V1K GS-ViK .
INPUT :V'\ s Xﬁﬁ 3 | T
fa) § x T 2
saL. voL Z h
AT m— R, u
| 144 LINES
6 LINES L4 'J -
(EACH 3 LINES)—0 )
32,768 KHz
LCD
)
DISPLAY UNIT

Fig. 25 TM-641A/741A/741E Control Block Diagram
22
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CIRCUIT DESCRIPTION

Panel unit (display unit}
o Key rotary encoder input circuit

Each panel key signalis input from its own port. Pins
7010 73, 60 to 63, 10 and 13 of the microprocessor are
pullad up by software.

e Display circuit

The display circuitis inthe panel urit, and s controlled
by the microprocessor of the panel unit It consists of
two LCD drivers and their peripheral circuits.

The LCD is driven dynamically with 1/2 duty. Serial
data is transferred from pins 102, 103, and 110 of the
CPU {iC1. UPD75516GF) to the LCD driver. There are
141 segments.

o Dimmer circuit

The dimmer circuit changes the brightness of the
lamp in four steps. Figure 1 shows the dimmer circuit.
Q2 amplifies the error of the stabilized power supply
using a 5 V reference voltage. Pins 132 and 133 of the
microprocessor are open drain, and the output voltage
can be controlled in four steps by grounding this port.

Pin 130 connected to the emitter of Q3 is also open
drain. If itis open, Q3 is turned off, and no lamp voitage
is output. If pin 130 is grounded, Q3 turns on and the
lamp lights.

5V

o

13 8V * Tolamp
cs 23 ¢
Icn 3 «F «
P/30 P132 PI133

1€1 (CPU)

Fig. 26 Dimmer circuit

® Control band LED lighting circuit

The LED brightness is changed by switching the
current to one of two ports for each LED. Itis changed
in two steps corresponding to lamp dimmers d1, d2, and
d3, d4.

® Squelch volume input

The squelch volume for each band works by convert-
ing the voltage output by dividing 5 V applied to the
variable resistor at the analog port of the microprocessor,
and so reads the rotation angle. If the rotation angle
changes, acommand corresponding to the value is sent
to the control unit,

® Reset backup circuit

When the power supply is connected, a low-level
pulse of about 3 ms is output by the resei IC (IC7) and
reset switch (Q1). This pulse power-on resets the CPU
(iIC1). When the power supply is disconnected, 13.8 V
and line voltage drop are detected, the INT4 switch (Q6)
wrns off, and INT4 of the CPU (iC1) goes high. The
microprocessor enters the backup mode, ang if the
backup switch {S2}15 on, the clock countis performed (in
0.5-second intervals) by the BA1 power, and the 32.768
MRz crystal (X2) oscillates.

Control Unit Block
® Microphone key input circuit

Microphone UP/DOWN keys and function keys are
connecled to the analog input pins of a microcomputer.
Each function is activated by the voltage generated
when the keys are seton.

>5C
el™] R
PBI 3‘.%
P82 A
R
vy
IS D D JD
AN2 . i 'f ’i Y Y
ant |— , N 38 2N 38
PTT UP DOWNTN 1= JN T =

CALL VFO MR PF

Fig. 27 Microphone key Input Circuit
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& Shift-register circuit

The serial data from the microcomputer is passed
through IC6and {C7 {BU40S4BF) to perform the following
control operation.

Shift-Register Port Specification List

{Commion)

Control unit (X53-3310-XX)A/2:1C6.7
Shift-register A 4094

S. Reg Port| Pin No. | Port data SAVE Bj;k Function Pin name
Q1 4 PO_BZA BAND A beep 0: Sounds 1: Does not sound BZA
Qz 5 PD_BZA B8AND B beep 0: Sounds 1. Does not sound BZB
Q3 6 PD_BZA BAND C beep 0: Sounds 1. Does not sound 8ZD
Q4 7 PD_MUTEA BAND A MUTE 0:OFF 1: ON MUTE:‘
Q5 14 PD_MUTEB BAND B MUTE 0:0FF 1: ON MUTEB
Q86 13 PO_MUTEC ___S_AND C MUTE 0:0FF 1:ON MUTEC
Q?
a8 SRAM A12 0: Nornal 1: Abnormal BANK
Shift-register B 4094
S.Reg Port| Pin No. | Port data SAVE B:;k Function Pin name
Q1 4 PD_CTC1 CTCSS operaton unit seleclion “1 CTC1
Q2 5 PD_CTC2 CTCSS operation unit selection 1 Cic2
Qs 6 PD_RD?Y Detection output connection unit selecuon 3 RD1
Qa 7 PD_RD2 Detection oulput connection unit selection 3 RD2
Qs 14 PO_DTSI DTSS operation unit selection 2 DTS)
Qb6 13 PD_DTS2 DTSSoperation unit selection 2 DTS2 .
Q7 12
as 11 PD_DTSEL DTSS input seleciion 0: Detection output 1:MIC DTSEL
'1, 72,3

CTC2 C1CY CTCSS operation unit

DTS2 0TS DTSS operation omit

RD2 RD1 Detection autput connection unit
0 0 A
0 1 8
1 X C

(-,
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TM-641A/741A/741E

CIRCUIT DESCRIPTION

1/O Port Specification List

Control unit (X53-3310-XX) : IC

pPD75517 1/O port list

ucom P Puil Back - .
Port ort /O up up Description Pin name
INT4 P VF | Power check O Operation
POO 1: Backup
SCKO Lower-power unit TX power selection
POY P_RFMID | @) 0: Three stages (middle stage)

1: Two stages (no middie stage)
51%528 ! £ 50 fo) O Panel microcomputer Si
S]gé 3381 P S ( O Panel microcomputer SO
INTO I |
P10 ’
”’;“T]‘ P_CTCSS 1 CTCSS detection  O: Tone coincides SDO
DTMF detecnon (LC7385 slandard)
INT2 P_STD 1 | 0: No signat DV
P12 1: Signal detected
0 DTSS connection check
P13 P_DTSCHK { 0: No connecuon VCK
1: Connection
PTOO Beep sound output pin {effect sound)
P20 P_BEEF L Set low when no beep sound s cutpul BZ
P21 P_DTOE (0] L DTMF receiver LC7385 TOE EN
PCL o
P22 P_DTCE L DTMF tone generator TPS088 CE CE
BUZ ) .
P23 P_CLK O L CTCSS uni/shift registerr/electronic volume clock CK
CTCSS unit eneable connection check
P30 P_ET 0 | 0: Connection ET
' 1: No connection
P31
P32 P_FANDLO ! A ! FAN delay time setting input * 1
P33 P-FANDL1 ) A | FAN delay tme setting input *1
P40 P_DATO Vo [ ] ] External RAM, ifo expander data, and DTMF data (DO/Q1)
P41 P_DAT1 o) ° | T {D1/Q2)
P42 P_DAT2 e} ° 1 T (D2/Q3)
P43 P_DAT3 1o ° : T {D3/Q4)
P50 P_DAT4 10 ) | External BAM and I/O expander data
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CIRCUIT DESCRIPTION

puPD75517 1/O List

uComM Pull Back ‘e .
Port Port 1/0 up up Description Pin name
P51 pP_DATS e} ) ! T
PS2 P_DATE I ° I T
P53 P_DAT7 o) ° | T
KRO

P_Si

PEO S o] | Subtone qulput bit 0
KR1
P61 P_TONE 0 I Subione output bt 1
KR2

(e}
P62 P_TONE } Subtone output bit 2
KR3
P63 P_TONE (0] I Subtone output ba 3
isg P_TONE (e} I Subtone output bit 4 ,
KRS
P P_TONE | ! Subtone output bit 5

71 .

KRé P_TONE ®) Subtone cutput bit 6
P72 -
KR7

(0] | bit7
P73 P_TONE Subtone output it

PPO
P80
SCK .

[}

o8 P_UP { Microphone up
s -

P_PIT o
Pa2 - ! ! Microphone PTT
ST P_DOWN | o | Microphone down
P83 -
P30 P-AD { | External RAM and I/O extarmder address {OPEADR)
P91 P.AL 0 ) T {RAMADRL)
P32 P_A2 (e} } T
P93 P A3 0 | External RAM address

P100 P_A4 0 ! T (RAMADRN)
P101 P_AS 0 ' !

P102 P_AB 0 T
P103 P_A7 0 T




TM-64TA/741A/741E
CIRCUIT DESCRIPTION

nPD75517 1/O Port List

pl(’:oorltw Port 716} Z‘l’;l B:;k Description Pin name
P110 P_AS 0 ) T
P11 P_A9 o] ) T
P112 P_A10 o) | T
P113 P_A11 0 L T
P120 P_RAMOE 0 ® H External RAM OE (L) L:Read Ot
P121 P_RAMRW e} ) R External RAM R L:Write H: Normal RMWV
P122 P_RAMCE2 0 ® L External RAM CE2 L: Backup CE2
£123 £_10CS 0 [ J L /O Expander CS(L} cs
P130 P_10RD (0] e [ 170 Expander RD(L) RO
P131 P_10OWR 0] ® | 10 Expander WRI(L} WR
P132 P_VOLEN1 (0] ® 1 Electronic volume enable t L. Buzzer R:Band C EV]
P133 P_VOLEN2 o} ° | Electronic volume enabte 2 L:Band B R:Band A Ev2
P140 P_ES 0 | Shift Register Enable ES
MicMUTE 0: MUTE OFF
P141 P_PSW o) ! 1: MUTE ON
h . P
P142 P_PSW 0 | POWER swatc OA ower on PSW
1: Power off
£143 P_DAT e} b CTCSS onit, shift register, and electronic volume data DT
ANQ P_DNAN | DOWN, MR, PF key input
ANT1 P_UPAN | UP, CALL, angd VFO key input
AN2 P_SMA | Band unit A signai-strength meter input
AN3 P_ALTA | Band unit A ALT input
AN4 . .
P150 P_smMB | Band unit B signal-strength meter input
ANS
P15 P_ALTB I Band unit B ALT input
ANG .
P152 P_SMC | Band unit C signal-strength meter input
‘;ng P_ALTC | Band unit C ALT input
A Pulled up by software during check {note that P_ET is set
high during check]. . . L
N
O Pulled up by software at all times. 1FAN delay time setting input
® . Pulled up by hardware. FAN control P_FANDLY | P_FANDLO
Alvways on during power-on sequence 0 0
On during transmission 0 1

On during transmission and \
for 1 minute after transmission

0

On during wansmission and 1
on for 2 minutes after yansmission
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1O Expander Port Specification List

Control unit {X53-3310-XX) B2 : IC 101

CXF1095Q 1/0 Port List

Port 1/O S;.:k Description Pin name
PAQ o _BAND Unit C PLL Enable '3 EPC
PA1 BAND Unit ¢ PLL/Shift Reqister Clack *3 CKC
PA2 BAND Unit C PLL/Shift Register Data -3 DTC
PA3 BAND Umit C Shift Register Enable ESC
PA4 ! BAND Unit A busy input 0: Busy 1: Close SCA
PAS BAND Unit B busy Input 0: Busy 1: Close SCB
PAG BAND Umit C busy input 0:Busy 1: Close SCC
PA7

PBO (0] BAND Unit C SQ Out butd sSQco
PBI BAND Unit C SQ Out bitd SQcC1
PB2 BAND Unit C SQ Out bit2 SQC2
P83 _BAND Unut € 5Q Out b3 3QC3
PB4 BAND Unit B SQ Out it SQBO
PB5 BAND Uit 8 SQ Out titl 5081
PB& BAND Unit B SQ Qut bit2 SQB2
P87 BAND Unit 8 SQ Out bit3 sSQB3
PCO o] BAND Unit A 5Q Out bitd SQA0
PCh BAND Unit A SO Qut bitt SOAL
PC2 ~ BAND Unit A SQ Out bit2 SQA2
PC3 BAND Unit A SQ Out bit3 SQA3
pCa 0 BAND Unit A SQ Out bitd SQA4
PCS BAND Unit A SQ Out bt SQAS
PC6 BAND Unit B SQ Out bit4 SQB4
PC7 BAND Unit B SQ Out bits S085
PDO f/a] BAND Unit A PLL Enable *1 EPA
PO BAND Unit A PLL/Shift Register Clock 1 CKA
PD2 BAND Unit A PLL/Shift Register Data *1 DTA
PO3 BAND Unit A Shift Register Enable ESA
PD4 BAND Unit 8 PLL Enable ‘2 EPB
PD5 BAND Unit B PLL/ShifRt Register Clock ‘2 CKB
PD6 'BAND Unit B PLL/Shift Register Data 2 DTB
PD7 BAND Unit B Shift Regrster Enable ESB
PEO {e] FAN ON/OFF 0. OfF 1: ON FANSW
PE1 PSW other than SC OSwW2
PE2 BAND Unit C SQ Out bitd SQC4
PE3 BAND Unit € SQ Qut btS SQCs




TM-641A/741A/741E
d CIRCUIT DESCRIPTION

’ “1, *2, *3 Type of band unirt

BAND Unit DTx CKx EPx Unit No. No. of data items
after conversion
[ No unit 0 0 0 0 0
28 MHz BAND i 0 0 4 1
50 MHz BAND 1 1 0 6 2
144 MHz BAND 0 1 1 3 3
220MHz2 BAND 0 1 0 2 4
430MHz BAND 1 0 i 5 5
1200MHz BAND 0 0 1 1 8

. Note:

An x indicates A, B, or C. The number of data items
after conversion indicates the data used in a program.

[
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CIRCUIT DESCRIPTION

1/0 Expander Port Specification List

DISPLAY UNIT (X54-3120-00) : IC1

pPD75516 (IC1) 1/O Port List

ngr:ﬁ Port name /O Pu”‘:!' BS;“ Description Pi(;ir::;:e
Ig(‘)rg P INT4 I | Power check (13 ggcekrjgon
gl o | o |
SOF(,)C/;BO p_SO e} O | Serial data oul
St%%m P.31 l O | Serial data in
"';‘Ig P_ENCDCK | Encoder (CLK) )
|§1Tl1 P_INT1 | | Connect 1o senal data In.
|;11Tzz P_PSKEY [ | Powers switch L]'] IF\’!S:I-I:AAL
;:g P ENCDDT ) \ Encoder (DAT)
P;go P_TYPEO | Q) I Destination data BO
P21 P_TYPEA | O 1 Destinatiqn dala B1
ig; P_TYPE2 I O l Desunation daia 82
IBDIZJQ? P_TYPES t O [ Destination dala 83
P30 P_LEDOCT o Operation band LED Orange C ? 8:;1':(/802'\192(\(;)3«) .
P31 P_LEDGC2 o | Operauon band LED Orange C ? g?FanghtVON {dark)
P32 P_LEDGC1 o Operaton bang LED Green C 0 ON (Bright}
1: OFF/ON (dark) J
P33 P_LEDGC2 o | Operation band LED GreenC O ggF(Bnght)/ON {dark)
IN
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CIRCUIT DESCRIPTION

LPD75516 (IC1) I/O Port List

e

uCom Pull | Back . Circui
Port Port name i/0 up up Description Pin'n:r:t-ne
Operation band LED Orange B 0: ON (Bnght)
Pe0 P_LEDOE! © ! 1: OFF/ON (dark)
Operation oand LED Oranpe 8 0: ON {Bright)/ON {(dark;
Pan P_LEDOB2 0 1: OFF
! Operation band LED Green B Q: ON (Bnight)
242 P_LEDGE! 0 ] 1: QFF/CN (dark}
i
e / ~ i
543 5 LEDGB2 o : Operation band LED  Green B O: CN (Bright}/ON {aarx) i
- CFF !
Operation bang LED Orange A 0: ON (Bnighu ‘
’ P50 P_LEDOAI 0 ! 1: OFF/ON (dark) i
Operanon band LEDC QOrange A 0: ON (Bright}fON (dark}
. P51 P_LEDOA2 0 1- OFF
55 Operation band LED Green A 0: ON (Brignht)
P_LEDGA1 e} 1: OFF/ON (dack)
. Qperauon band LED Green A 0 ON (Bright)/ON (dark}
P53 P_LEDGA? 0 ! 1. OFF
’ KRO VFQ key 0: PUSH
SO P_VEQ o) G 1: NORMAL
KR1 MR key 0: PUSH t
P61 P_MR 0 O [ 1: NORMAL
KR2 MHz key 0: PUSH
KR3 CALL key 0: PUSH
’ PE3 P_CALL o O ! 1: NORMAL
KR4 BELL (SHIFT) key 0: PUSH
. P70 P_BELL o O 1: NORMAL
KRS TONE key 0: PUSH
P71 P_TONE 0 O ’ 1: NORMAL
KR& REV key 0: PUSH
P72 P_REV 0 O 1: NORMAL
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CIRCUIT DESCRIPTION

1PD?75516 (1C1) 1/0 Port List

nComM Pull Back _ Circuit
Port Part name 110 up up Description Pin name
KR7 DTSS key 0: PUSH
P73 P_DTSS 0 O | 1- NORMAL
PPQ LOW key 0: PUSH
P80 FLow ‘ o ‘ 1: NORMAL
SCK1 MUTE key 0: PUSH
PR P_MUTE °® ! 1: NORMAL
SO1 CONT SEL A key 0: PUSH
®
P82 P_CSA | ! 1: NORMAL
sn Py CONT SEL B key 0: PUSH
P83 P.CS8 { ‘ 1: NORMAL
IF sejaction (430MHZ) 0:
P30 P_IF420 | d ! 7: NORMAL
° (F selection (50MH2) 0: NORMAL
P91 P_IF50 i [ 1:
IF selectuon {28MH2) 0: NORMAL
P92 P_IF28 | ot l .
Time display dot flash sefection  0: Flash
P93 P_CKBL | ° ! 1. Do not flash
P00 P_BLANK 0] 1 LLCD driver (MSMS265) BLANK
P01 P_TEST [o] | LCD driver (MSM5265) TEST
5102 P_LCODT 0] t LCD driver {MSM5265) DT
P103 P_LCODL ] | LCD dnver (MSM5265) cK
P10 P_LCDLD [o] | LL.CD driver (MSMS5265) LD
2111 P_¥11 0 t
P112 P_112 O {
“F" display LED 0: ON
P113 P_FDISP 0 | 1 OFF
F key 0: PUSH
P120 P_FKEY C ® 1 T NORMAL
Month/day disptay tormat 0. Month, day
P2 P_DATE 0 . I selection 1: Day, month




TM-641A/741A/741E
CIRCUIT DESCRIPTION

uPD75516 (IC1) I/O-Port List

pCOM Pull Back e Circuit
Port Port name 170 up up Description Pin name
Voliage display 0: Cispla voltage
p122 p_vOLT o ® 1: Do not uisplay voltage
° Dimmer 0: Reduce brightness by one step
P23 P_ILUMI 0 1. Normal bnghtness
P130 P LPSW 0 I NMumipation switch ? 8;
P13t P_PSW 0 Power switch (1) 8::
huminatien bulb 0: ON(D1). ON (D2}
P13z P_oiM © 2.7%  1:ON(D3), OFF
lflumiration bulb 0: ON (D1), ON (D3}
P133 P_Dim2 0 ' (12K 1 ON (D2, QFF
° CONTSEL C 0: PUSH
P140 P_CSC i ‘ 1: NORMAL
BAND SEL A 0: PUSH
P14 P_BSA e 1: NORMAL
BAND SEL B 0: PUSH
P142 P_BSB ' o ' 1: NORMAL
BAND SEL C Q: PUSH
P143 P-B8sc ( i ' 1: NORMAL
ANO AD Band A squeich input
AN1 AD Band B squelch nput
AN2 AD Band C squelch input
AN3 AD Band A volume input
AN4 .
P150 AD Band B volume input
ANS Bandg C volume nput
P15 AD ) P
ANE SB/4 input (for vohage display)
P152 AD ° o cispey
AN7
P1563 AD
O Always pulled up by software.

Always pulled up by hardware.
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LCD Driver {MSM 5265) list
DISPLAY UNIT {X54-3120-00): IC2, IC3
MSM 5265 (IC2) list

Ic Ic LCD SEG. LCO Ic Ic LCD SEG. LCD
Pin No. | Pin Name COMO com1 Term. No. Pin No. | Pin Name COMO comM1 Term. No.
51 81 144 92 S42 D< ©PTT 103
52 52 143 93 543 ®©1Gbc ®100Mc 102
53 S3 142 94 S44 ®©100Mg ©100Mb 101
54 S4 ACC MUTE 141 85 S45 ©100Ma ©100Mf 100
55 $5 ABC. TOT 140 86 546 ©100Md ©100Me 99
56 S6 APO A. 139 97 547 G OMRHe 1 98
57 s7 LOCK SLEEP 138 98 S48 ©MRHg ©MRHb 97
58 s8 OFF ON 137 99 S49 ©MRHa OMRH{ 96
59 s9 TIMER 136 100 S50 ©MRHd ©MRHe 95
60 S10 ©M C©ONAIR 135 1 S51 ©S&RF OMRLc 94

61 SN ©L os7 134 2 552 4SLRLg ©MRLb 93 .
62 S12 ©56 @s5 133 3 553 ©MRLa ©MRLS 92
63 513 OBELL ®co 132 4 S54 ©MRLd ©MRLe 9
64 S14 @05% ©1Ke 131 5 Ss5 &m BONAIR 90
65 S15 B1Kg ©1Kb 130 6 §56 ®L ®s7 | 89
66 516 ©1Ka @1t 129 ? S57 ®56 ®S5 88
67 s ©1Kd ©1Ke 128 8 S58 BBELL &co 87
68 sS18 @©s3 @54 127 9 559 ®05K ®1Ke 86
69 519 ©DIss ©s2 126 10 S60 ®1Kg ®1Kb 85
70 520 ©C CSS oT 126 1 561 ®1Ka ®1Kf 84
71 S21 ©10kdp ©10Ke 124 12 S62 ®1Kd ®1Ke 83
72 S22 ©10Kg @©10Kb 123 13 S63 ®S3 ®S4 82
73 523 ©10Ka ©10Kf 122 14 S64 ®D0TSS ®S2 81
74 S24 ©10Kd ©10Ke 121 15 S65 ®C CSS ®T 80
75 S25 ©CLKdp1 ©CLKdp2 120 16 566 ®10Kdp ®10Kc 79
76 S26 ©100Kdp ©100Ke 119 17 S67 ®10Kg ®10Kb 78
77 s27 ©100Kg ©100Kb 118 18 S&8 ®10Ka ®10Kf 77
78 s28 &100Ka ©100Kf 117 19 569 ®10Kd ®10Ke 76 .
79 529 ©100K3 ®100Ke 116 20 570 ®CLKdp1 ®CLKdp2 75
80 S30 ©s1 ©BUSY 115 21 S71 ®100Kdp ®100Kc 74
81 531 @©REV ©« 114 22 572 ®100Kg ®7100Kb 73
82 S32 ®L- ©R- 113 23 §73 ®100Ka ®@100Kf 72
83 S33 ©1Mdp ©1Mc 112 24 S74 ®100Kd ®100K 71
84 S34 ©1My @1Mb 1M 25 s78 ®S1 ®8USY 70
85 S35 ©1Ma @1mf 110 26 S76 ®REV ®+ 69
86 S36 @1Md ©1Me 109 27 S77 ®L- ®R- 68
87 537 ©F ©10Mc 108 28 s78 ®1Mdp ®1Mc 67
88 S38 ©10Mg ©10Mb 107 29 S79 ®1Mg ®1Mb 66
89 $39 ©10Ma ©10Mf 108 30 $80 ®1Ma ®1mf 65
90 540 ©10Md ©10Me 105 48 COM-A

81 S @> ©ALT 104 49 COM-B
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CIRCUIT DESCRIPTION

MSM 6265 (IC3) list

LCD SEG.

LCD SEG.

Ic iC LCD IC ic LCO
Pin No. | Pin Name COMOD COM1 Term. No. Pin No. | Pin Name COMO COM1 Term. No.

51 St ®1md ®1Me 64 92 S42 ®L- ®R- 23

52 52 ®F ®10Mc 63 93 543 &1Mdp ®1Mc 22

s3 53 ®10Mg ®10Mb 62 94 S44 ®1Mg ®1Mb 21

54 S4 ®10Ma ®10MF 61 95 S45 ®1Ma ®1Mf 20

55 S5 ®10Md ®10Me 80 g6 S46 ®1Md @IMe 19

56 S6 ®> ®ALT 59 97 S47 ®F ®10Mc 18

57 s7 @< ®PTT 58 98 S48 &10Mg @®10Mb 17

58 S8 ®1Gbe ®100Mc 47 99 549 @10Ma @10Mf 16

59 39 ®100Mg ®100Mb 56 100 S50 ®10Md ®10Me 15

60 510 @®100Ma @100Mf 55 1 S51 ®> @®ALT 14

61 Si1 ®100Md ®100Me 54 2 S52 ®< ®PTT 13

62 $12 ®x ®MRH¢ 53 3 553 ®1Gbe ®100Mc 12

63 s13 ®MRHg @MRHD 52 4 S54 @100Mg ®100Mb N

64 S14 ®MRHa ®MRHf 51 5 s55 ®100Ma @®100Mf 10

65 815 ®MRHd ®MRHe 50 6 S56 ®100Md ®100Me 9

66 516 ®S&RF ®MRLc 49 7 S57 @& @MRHe B

87 817 ®MRLg ®MRLD 48 8 s58 @®MRHg ®MRHb 7

68 S18 ®MRALa @®MALS 47 9 " 889 ®MRHa @MRHS 6

89 519 ®MRL d ®MRLe 46 10 560 @MRHd @MRRe 5

70 520 ®M | ®ONAR 45 11 S61 @S&RF @®MRLc 4

71 21 @L ®s7 44 12 562 ®MRLg @MRLb 3

72 522 @S6 ®ss 43 13 S63 ®MRLa ®MRLS 2

73 523 @®BELL @®Co 42 14 S64 @MRLJ ®MALe 1

74 S24 ®05K ®1Kc 41 15 565

75 S5 ®1Kg ®1Kb 40 16 S66

76 S26 ®1Ka ®1Kf 39 17 S67

77 527 @7Kd ®@1Ke 38 18 seé8

78 528 ®S3 @S4 37 19 S68

79 529 @DTSS ®52 36 20 $70

80 530 @C CSS @71 35 21 SN

81 S ®10Kdp ®10Ke 34 22 572

82 S32 ®10Kg ®10Kb 33 23 573

83 533 ®10Ka ®10Kf 32 24 S74

B84 S34 ®10Kd ®10Ke K| 25 S75

8s S35 ®CLKdp1 @®CLKdg2 30 26 576

86 $36 @100Kdp ®100Kc 29 27 S77

87 837 @®100Kg ®100Kb 28 28 S78

88 538 ®100Ka @®100Kf 27 29 379

89 S39 ®100Kd @100Ke 26 30 S80

90 S40 @s1 ®BUSY 285 48 COM-A

91 S41 ®REV @« 24 49 COM-B
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e Tone output circuit

The tone output signal is input from the P60 through
P63 and P70 through P73 ports of the microcompliter to
ladder resistor R8 and converted from digital to analog.
The 38 waves in 67.0 to 250.3 MHz are then produced.
Figure 28 shows the internal configuration of R8.

Tone output Ly

LK
A

x
@
¥
=)

Fig. 28 Internal Configuration of Ladder Resistor
(KRR-C001)

® CTCSS unit input and output (TSU-7 (option))
The data input to the CTCSS unitis output from P30,
P23, and P143. P30 is also used for connectien check.
Dataisinputto P30 when the poweris switched on. The
data is output from P30 aftec a connection check is
completed. The CTCSS unit is not set on when no

. connection is performed.

Figure 30 shows the data transfer format, and figure
31 shows the data configuration. A low signalis inputto
the P11 pinof the microcomputer when the tone detected
from the CTCSS unit coincides. The squelch is then
opened.

One CTCSS unit can correspond 1o three bands by
switching detection signal RD output from a band unit.

Band A *——\

Band 8 —@ %—— To CTCSS unit input
Band C
Shift-register A
Fig. 29

As the figure above shows, the analog switch is
selected with two-bit data.

0t
ol
MSB LSB
£143 D7
P30 ET ‘

Fig . 30 CTCSS Data Transfer Format

Tone frequency selection data of CTCSS FX365
| 00| 01] 02 [0s] 04] 05

Example 885Hz | H H Hn L L
{DTMF unit)

fFig. 31 CTCSS Data Configuration

e DTMF unit input and output (DTU-2 (option))

Data input to the DTMF unit is output from P21, P22,
and P40 through P43 of the microcomputer. Anencoder
is activated when P40 through P43 output data and
when P2 is high.

Similar to the CTCSS unit, when a decoder selects a
detection signal and detects the input signal, a high
signal is input to P12, P21 is set high, and data is input
to P40 through P43. The microcomputer then judges
whether the data coincides with a DTSS code.

s PLL data output.

The PLL data is passed through 1/O expander IC10.
(CXD1095Q) from the microcomputer and output to
each band unit with EP, CK, and DT signals and three
serial data items.

A PLL IC {M56760FP) is used in common with the
144 and 430 TX/RX units. Figure 32 shows the data
configuration. Figure 33 and 34 shows the PLL data
transfer format.

21bit 1bit

KM T ]
TS <T

MSB LSB MSB LSB

i I —

fig. 32 PLL Data Configuration .
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CIRCUIT DESCRIPTION

<«——Data transfer direction 218ITx2
© ® ©  Reference oscillation ©
DuD: OO0 — — - ~ - o —frequeacy division ratio—»] Do DcO« D« H—— Comparigon frequency division ratio—|

oxta_ [ slale[ssa[ [l s[sl7 [e[s T [3[2 1] [saoslislaselssluel3alvilsofsle 7 [6] 5 ¢ [3[3[1]

aocx RRRARRARRARARRARRANAAR  RARRARRARARFARRAAAAOAAR

RESEY |

L I

faee = 12800 ~ (8 x Reference oscillation Special bit function PLL data-to-bit relationship
frequency division ratio)
Bit Name H v | BT ]
Reference oscillation frequency D_ | Data latch selection| Reference | Comparison | |APP i N
division ratio = 16000 / f_,, (khz) A — 0 1 2 3
5kHz.......... = . R
6.25 kHz ... P = 256 D, | SW1 H: OFF L: ON 1CH 5 6 7 8
D, | POWER switch | OFF ON J Ll N ERL R SR B
Reference oscillation frequency 18H 13 14 15 16
division ratio D, |Test LTBSI LNormal A Rea a7 — _ _
1234567189101 '
000 0O0O0T1TO0 1T 0 O(320
00000O00GCG 11T O 0(256)
1716151413121110 987 6 54 3 2 1
0000O0O0CO00D101T00000001405kHz
000000 O0O01000000000100525kH:z

(¢ e o |1c |48 ] 1A

—- | 2210 | 28 122 | D
- 213 29 2ﬁ

[2¢]2: ]2 [2¢ |2 [ O
For frequency division ratio setting

1F J1E |10 | 1C { 1B | 1A
- xlo 2|2 ]Dp,
- x |2 28| 22 | D,
- x | 2 28 | 2" ) D
x x | 28 24 22| D,

For comparison frequency

RST

{D21} (D20) (D18) (D18)

Fig. 33 MS6760 PLL DATA

Data
D, State
L Nomal
H Test H OFF
r 6-&: Output port
D, D. | SwW2 | swi
L L ON ON
H L OFF | ON
L H L ON | OFF
H H LOFF OFF

—TiESmm ‘¢ 20uSmia l

D3y (032 {01 Invalid S
o3 ! \ P Valid :

e
10uSimun | 10xSmin

Fig. 34 M56760 PLL DATA QUTPUT
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TMG641A/741A/741E

CIRCUIT DESCRIPTION

The PLL and reference frequency-division ratio data
input to the 1200 TX/RX unit are output from P21 {CK),
P22 (DTY, and P23 (EP1) of the CPU. The reference
frequency-division ratio data {R} is output only when the
power is switched on and when 10 and 12.5 kHz
reference frequencies are changed.

o Ll «

Fig. 35 PLL Frequency-Division Ratio Data

Transfer Format

38

Date

Control
Swallow couatér
dwision rsie A

Main coun ter

division rete N

Date

Control

Referense

Counter dwision

Transfer Format

LSB Dummy
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Fig. 37 Data Configuration

Fig. 36 Reference Frequency-Division Ratio Data



TM-641A/741A/741E

CIRCUIT DESCRIPTION

AF Signal Channe!

e Qutline

Detection signal RA from each band unit is passed
through an electronic volume control and cutput to the
power amplifier and speaker through a mute circuit,
buzzer circuit, and speaker selection CIrCUIT.

Each band has an independent AF signal that can be
output from the speaker in accordance with the speaker
jack insertion position.

¢ Volume control circuit

The angie data of each band voiume control on the
panelis analog-to-digital converted by a microcomputer
on the panel and converted to 5-bit data. The data from
the panel biock is sent to the microcomputer of the
control unit, then converted. Serial data is then output
from P132, P133, P23, and P143. Each band has an
independent volume control. See the device function

r the channel-to-band unit relationship.

e Buzzer circuit

A pulse is output from P20 of IC1 to sound a buzzer
when keys are pressed. The pulse is mixed with the
DTMF unit output signai as a monitor pulse during OTSS
operation.

After that, the pulse is passed through the electronic
volume control and mixed with the AF signal in a mute
circuit corresponding to each band before it is mixed
with the AF signal line in each band.

Electronic volume ,r¢

control -
Ras 1c4
rago— 014 To speaker
ﬁ selection
— -~ circuit

MCF cs o

. DTME unit — | &
maonitor et
p7o| MeUl @
MUTE (Buzzer)

Fig. 38 Volume and Buzzer Circuits

N

- [ D

Equivaient
502 circuit

o5 D_J?“
504
a3

E
S

W

Fig. 40 Squelch D/A Converter Circuit

® Speaker selection circuit

Each band unit has three speaker jacks {on rear
panel), and the control unit has one speaker jack (on side
panell. When a speaker is connected to a speaker jack
on the band unit, the corresponding band AF signal is
output.

The speaker jack on the control unit outputs a
remaining mixed AF signal. The mixed signal is output
fromaninternal speakerwhen a speakeris notconnected
to this speaker jack. Figure 39 shows the speaker
selection circuit.

A signal is input to adder {C103 when no speaker is
connected. The signal level does not fluctuate even if
one to three signals are input to the adder.

For example, band B can mix bands Aand C withone
speaker and output the mixed signal from another
speaker by connecting the band B jack and control unit
jack.

_ ~_?__ _ __ This block is
________ _: independent.

|
Powes AMmO |

y Band A speaker jack
ic 108 2
L (e

a AT

Internal

Bong 8 a3z | speaker
af '—_i>—~ To control
8ana C R133 © 103 unit speaker

al Adder Power Amp jack

Fig. 39 Speaker Selection Circuit

® Squelch circuit

The angle data of each band squelch volume control
onthe panelis analog-to-digital converted and converted
to B-bit data.

The data from ths panei block is sent to the
microcomputer of the control unit and passed through I/
O expander IC101 from the microcomputer. The datais
then digital-to-analog converted by the analog switch
shown in Figure 40. Each band in the circuit shown in
Figure 40 is independent.
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TM641A/741A/741E

CIRCUIT DESCRIPTION

Connector Connecting the Band Unit and
Control Unit

e Qutline
The pin assignments of the connector that connects
the control unit and band unit are common in three

bands. The band unit is also vsed 10 check which band
vnit is connected.

1 12 1 12
oooooooooooo—l LOooooooooooo
E B8 B B S E S 8 B S 5 A TMMEDCES S SRR
P P C C 8 C L O 0 E §$ TK PC OQMA O
S T
H
Fig. 41 Connector Connecting the Band Unit and Cantrol Unit
Pin No.| Name Function Pin No. | Name Function
1 E GND 1 T0 67.0 10 250.3 Hz subtone output
2 B 2 MO Audio gignal from microphone (including DTNV .
3 B 13.8 Vinput 3 ME Microphone ground
4 B 4 ES Shiftregister enable oufput
5 SP AF signal is cutput when speaker jack is 5 CK Shift-register PLL ¢lock
connected,

8 £ GND 8 DT Shift-register PLL data

7 SPSW | Speaker jack connection and detection. "H* 7 ol PLL. enable
during connection,

8 a8c 8 SC “L* when squalch input is busy.
8 Vis output during the power-on sequence.

e 8C 9 SQ 50 k ohms when squelch D/A output is tight.
10 SB 13.8 V 1s output during the power-an sequence, 10 SM Signal-strength meter voitage input
1" sc 5 Vis output durning the power-on sequence. 11 AA Detection input (squelch circuit)

12 ACT ALT voltage input 12 RO Dstection input (no squelch circuit)

Table 20 Pin functions (as viewed from the control unit}

¢ Band retrieval
Each band is retrieved through the EP, CK, and DT
pins. Data is input for retrieval when the power is
switched on and when the memory is cleared. Data is

then output again.
. TX-RX UNIT

CONTROL UNIT _ l s5c
D2 —s oTA )
ICI01 PO § — CXA }
o exa L !

S —

Fig. 42 Retrieval System

R148

40

The control unitis pulled down as shown in Figure 42.
Therefore, the DT, CK, and EP pins are set low when no
band unit is connected. Pins set high as listed in Table
21 are pulled up when any band unit is connected. The
type of connected band unit is then judged.

8AND Unit
No Unit
28
50
144
430
1200

Table 21 Band Retrieval

r“Il—IIr_q

(o}
I_I_IIl_l_x
m
T |X{xT|r |||
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TM-641A/741A/741E

DESCRIPTION OF COMPONENTS

*" Control Unit (X53-331X-XX) 0-12 : TM-641A(K), 741A(K, P, M, M2), 741E(E)

Reference No.

Function

Description

iC1

Miccocomputer

See the circuit description.

1C2 SRAM memory backup
138V 8v

IC3 6V AVR Three-terminal regulator (N touT)

1C4 R-CH band A volume control

1C4 L-CH band B volume conteol
1c4. 1CS . IC5 R-CH band C volume conirol

1C Electronic volume control IC5% L-CH BZ common volume control

{Used in cormmon)

® LCHinpt (@®LCHoutput (D RCHoutput @ R-CH inpur
166‘ 1C?7 Shitt register See the circuit description.
IC8, ICS Analog switch CTCSS, DTSS, or microphons RD band sslection

{See the dircuit description.} :
IC10 Low-frequency amplification and adder Microphone amplifier and DTMF modulation adder

Sv
: IN —= G bj
IC11, IC12 Serial data inverter buffer N —
IE — 0UT
10 /O expander See the cireuit description.
138V 8v

1Cha2 8V AVR Three-terminal regulator LIND {ouT)
1C103 Adder Used for internal speaker and lavet compensation.

@ Input (IC104: Band B, 1C105: Common}

(® Output (IC104: Band B, IC105: Common)
IC104, 1105 Low-frequency amplification @ 138V @ ® ® Ground

Output C104: Band C, IC105: Band A)

® Input {IC104: Band C, IC105: Band A}

® BandCAFinput & BandAAFinput (B Band B AF input

% Band B internal SPoutput (& Band C intemal SP output
IC106 Speaker selection analog switch Band A internat SP output ()  Band B extemal SP output

P °¢ ® Band C externat SPoutput  (® 8and A axternat SP output

(1 Band A selection input Band B selection input

(® 8and C sslsction input ® to @ Internal SP when “L"
tC107~I1C110 Analog switch Used for squelch. (See the circuit description.)
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TM641A/741A/T41E
DESCRIPTION OF COMPONENTS

Reference No. Function Description
(o))} Low-frequency amplification Microphone amplifier
Q2 Buffer amplification Used for microphone RD.
Q3 Microphane line muting Microphane muting when power is ON (DTMF signal wransmission).
Q4 RESET switch RESET switch for IC1
Q5 BACKUP switch ON when power is supplied
Q6 Band A
Q6. 7, 08 Low-frequency amplification Q7 Band B
Q8 Band C
Q9 Band A
. Q10 Band B
as, aig, an Beep sound muting Q11 Band C
A beep sounds from the corresponding band when OFF.
Q13 Band A
. Q14 Bend B
Q13, Q14, Q15 | AF muting Q15 Band C
Muted when power is on {squelch ON, CTCSS, DTSS, eic.)
Q16 5 V POWER switch 5V is output when powaer is ON.
Qi7 Low-frequency ampilification Used for DTMF signal monitor.
Q101, 0102 S8 POWER switch Q101 and Q102 are set ON when power is ON.
Q101 and Q102 are set OFF when power is OFF.
Q103 Fan motor switch Rotates when power is ON.
Does not otate when power is OFF,
0104, Q108 Squeleh switch Same as for ICI07 through (C110. (Sese the circuit description.}
Power amplifier muting
0106, Q108 MUTE switch Q106 is instantangously set ON when power is switched ON.
Q108 is instantaneously set ON when power is switched OFF.
Q107 RESET switch RESET switch for (C101
Di Antireverse current lithium cell selection | Lithium cell is OFF when power is supplied.
D2 Voliage compensation
D3 Backup detection
D4 Antireverse current
DS Reset detection
D6, .
D101 - D103 Antireverse current
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TM-641A/74T1A/T4AE
> DESCRIPTION OF COMPONENTS

’ Display Unit (X54-312X-XX) 0-11: 641A(K, P}, 0-21:741A(M) 0-22:741A(M2), 2-71.741E(E)

Component Use/Function Operation/Condition/Compatibility
ICY Miccoprocessor See Circuit Diagram
iC2, 1C3 LCD driver See Circuit Diagram

o 138Y §v
IC4 6V  AVR Three Circuit regulator (N} {OUT)

av

N — ] )—(F

IC5, IC6 Serial data mverter ~— 0
Butter
(+—= ouT

":E (Top view)

1C7 Reset IC
See Circuit Diagram
01 Reset switch
02 Lamp AVR
Q3 Lamp AVR switch See Circuit Diagiam
04 Lamp AVR
ON when s ON
’ Q5 5V power switch
OFF when power OFF
Q6 (NT4 SW ON: 13.8 V: OFF: OV
Q7 LED POWER SW ON when power ON; OFF when power OFF
Q8 function LED switch ON when function used

&
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TM-641A/741A/741E
DESCRIPTION OF COMPONENTS

28TX-RX unit (X57-3790-01) UT-28S(M)

i

g

Component Use/Function Operation/Condition/Compatibility
ICt Shift register See Circuit Description.
IC2 VCO, PLL
8V —1sC ]
2V during locking L0 MD Modulauon input
—{ne 9C— 9V
x| scL—&v o .
9.285MH; == | x 8T f— B8 V during transmissian, 0 V during reception
Daia input . Dg cvi——# Lock voltage
Clock mput cp E—¢
Enable input Ep HT |——+ HET ouiput
IC3 Low-frequency amplifier, hniter Microphone amplifier
ICa 28-MHz band transmission Qperation during transmission 28 - 28.695 MHz
Drive ® Input & Output
iICS APC
IC8 Second local osaillator, mixer [ First IF nput 8.83 MHz ‘
IF amphlier, detector @) Second local oscillator input 9.285 MH2
Low-frequency amplifier @) Squelch output, busy signal, 0 V while busy
Noise detector (® Nose detection voltage output (DC)
Squelch switch @ Signal-strengith meter oulput
{ Detection oulpul
M RD oculput
AF QUT
IC7 gV AVR
9V 13.8v
IC8 Out-of-band reception (D) HET input 2 IF cutput @ 8 V{8V outside band; 0 V with:n band)
Mixer, RF amplifier (® RF outpul ® B8V I8V within band, 0 V outside band} ® RF inpul
(6} High-frequency amplifier Operation dunng reception, 28-MHz band
Q2 First mixer Operation during reception
Q3 First IF amplifier Operation during reception 8.83 MHz
04 ATT switch ON when ATT is ON
Qs First mixer selection switch QFF during out-6(-band reception

44

o~



<

TM-641A/741A/741E

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition /Compatibility
06-7 In-band/out-of-band power switch 06 OFF, Q7 ON: In-band reception; Q8 ON, Q7 OFF: Out-of-band reception
o8 Second local oscillator buifer Operaton during reception 8.285 MHz
Qs Squelch hyslerisis switch ON while busy
Transmit/receive power switch
8V during reception eF ec
OV during {ransmission ©
m@:\ o1 o 2V while locked;
8R - q 0.7V while unlocked
CS&E C35'u5 [ ﬂtﬁ F‘i:t‘a H§935$ g;ClB
Q10-Q14 - R4T 2 $rar
oz o4 <
024 o
0l6
Q43 a3
RAE cyamm ———
> i‘"‘ fcm Icm
Q10, Q12. Q13 OFF. Q11, Q14, Q24 ON: Durnng transmissior
Q10, Q12, Q13, Q24 ON. Q11, Q14 OFF: Dunng reception
Q15-17 Inverter
Q18 Modulation system mute ON during recephion
Q19 CV hne buffer
Q20 HET output amplifier 28-28.695 MHz- Dunng transmission;
Q21 2VCO 8V npple futer 36 83-38.525 MHz: Duning reception
Q22 Middle {not (or 10 W},
LOW Power switch 1cs—1EvR3
010 TCSB
vnq}'i %R‘II
Fror
] ®
“Horsv) T [H:ov )
{ M: OV 1 P M: 7.5V
{L: ov ©Qa e LoV
Q23 APC control Operation during transmission
Q25 and Q26 OFF: During FM reception
Q25-Q26 AM/FM selection switch

Q28 and Q26 ON: During AM receplion
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TM-641A/741A/741E
DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q27 Transmission band selection switch g:;lF :N\i,:;c:v
. . D1 OFF and D2 ON: When ATT ON
Q1-~2 ATT selection switch D1 ON and D2 OFF: When ATT OFF
Q3~Q6 Varicap tuner
D7 HET selection swich
08 Reverse-(low preveniion
Do HET selecuon swiich
D10 Temperature compensation APC
D11.D12 Antenna wansmit/receive switch ON' Transmit; OFF: Receive
D13, D14 Power detection APC
D1§ Reverse-power connection prevention
D16 Reverse-flow prevention .
D17 Temperature compensation
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TM-641A/741A/7411

DESCRIPTION OF COMPONENTS

’ 50 TX-RX Unit (X57-3800-01) UT-50S(M)

Component Use/Function Operation/Condition/Compatibility
ICh Shift register See Circurt Descnption.
IC2 VCO, PLL
5V —sC -
2V during locking w0 ™MD Modulation input
. P
Xi acL—8v
9.285MH; == | %o ST|— 8 Vduring transemission; 0 V dunng reception
Dota Input ne cv——+ Lock voliage
Clack input cp e—E
Enableinput . I EpP HT [———» HET outout
IC3 Low-frequency amplifier, imiter Microphone amplfier
IC4 50 MHz band transmission Operation durng transmission 50 - 53.995 MHz
Drive @ Inpul @ Quiput
’ IC5 APC

. IC6

Second local oscillatar, mixer
IF amplifier, delector
Low-frequency amphfier
Noise detector

Squelch switch

® First IF input 10.595 MHz .
3 Second local osarllator input 11 05 MHz

& Squelch output, busy signak. 0 V while busy
@ Noise detection voltage output (DC)

aH Signal-strength meter output

@ Detection outpul

@ RD outpul

® AF OUT

iC7

9V AVR

9V 13.8V

Out-of-band reception

@ RET input 2 IF output 3) 8 V (8 V outside band; 0 V within band)

’ iC8

Mixer, BF amplifier

® RF output (® BV (8 V within band; 0 V cutside band} @& RF input

High-frequency amplifier

Operation durning reception, 50 MHz band

Q2 First mixec Operation during (eception

_. Q3 Fust IF amplfier | Operation dunng reception 10.555 MH2
04 ATT swilch ON when ATT s (;f:lq
Qs First mixer selectton switch OFF during out-of-band reception

&
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48

DESCRIPTION OF COMPONENTS

Compoanent Use/Function Operation/Condition/Compatibility
Q6~7 in-band/out-of-band power switch 06 OFF, Q7 ON: In-band reception; Q6 ON, Q7 OFF; Out-of-band reception
08 Second local oscillator butfer Operation during reception 11.05 MHz
Qs Squelch hysiensis switch ON while busy
Transmit/receive power switch
8V during reception;
0V during transmission er 14
LD
181 @— 0w o 2V while_ locked:;
an A 1 0.7V while unlocked
CJEJ' 1’1235 Q (o] 7 [O.£-] :
% R4S X FMMG ‘i(ﬂe R4S 5 ;F i.
R47 - ;
Q10-Q14 IE '“é am ZRaz
Q24 r
O QI3
h
Q10, Q12. Q13 OFF, Q11, Q14, Q24 ON During transmission
Q10, Q12, Q13, Q24 ON, Q1 1. Q14 OFF: During recepuon
015-17 Inverier
Qis8 Modulation system mute ON during reception
019 CV line buffer
Q20 HET outpul amplifier 50 - §3.995 MHz. Duning transmission,
- 60.595 - 64 550 MHz: Dunng receptton
Q21 2VCO 8-V npple filter
Q22 Middie (not for 10 W),
LOW Power switch 1cs — Evrs
D10 - C68
vaa‘gi £R71
02
iEREl - '}@
\! AdA @
N T
H: 75V ] (H: ov
MoV ! i LM 7sy
[Lov | 10" LoV ]
Q23 APC contro! Operatron during transmission
Q25~026 Q25 and Q26 OFF: During FM reception

AM/FM selecton switch

Q25 and Q26 ON: Dunng AM reception

§



TM-641A/74TA//41E
DESCRIPTION OF COMPONENTS

’ Component

Use/Function

Operation/Condition/Compatibility

100 | AT ssecton s 01O oo e T
b3-D6 Varicap tuner
I D7 HET selection switch
D8 Reversc-flow prevention
D9 HET selection swich
D10 Temperature compensation
DN, D12 Antenna transmityreceive switch APC
013. D14 Power detection . ON: Transmit; OFF Receive
D15 Reverse-power connection preveniion APC
, D16 Reverse-Hlow prevention

‘ D17

Temperature compensation
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50

CIRCUIT DESCRIPTION

144TX-RX Unit (X57-3580-12) TM-641A, 741A, 741E

Reference No. Function Description
IC1 Shift register See the circuit description.
iC2 10V AVR 1ov 3 av

Second local oscillation, mixer, % 10.7 MHz2 first IF input

IF amplification, detection, , (D 10.245 MHz second local oscillation
1CS fow-frequency amplitication, (® 0V when scan control and busy signals are busy.

noise amplification, noise detection, Noise detection voliage output (DC)

and squelch switching @ Signalstrength meter output (@ Detection output

RO output ® AF output
tC7 Low-frequency amplification and lirniter Microphone amplifier
1C8 144 MHz band transmission driver Opaeration during transmission. 144 to 148 MHz band i
lnput D Output
ICS APC
IC10 Power madule
—
sv— sc N
0V during lock Lo ;IZ :;;—Modulanon input
e acL|—ev
IC11 VCO.PLL 128MHzZE 1Y we-
Data input—Jor €| Lock volaoe
lock input cP
Enable input —»|€P HT —= PLL output

Q1 High-frequency amplification Operation during reception. 144 MHz band
Q2 First mixer Operation during reception
Q3 First IF amplification Operation during reception. 10.7 MHz




TM-641A/741A/741E
9 CIRCUIT DESCRIPTION

" Referance No. Function Description

ac 8T

Q10 ~ Q14 Transmission and reception power
selection

{0 V during lock)

( Q10, Q12, and Q13 are set "OFF” during transmission. )
G11 and Q14 are set “ON" during transmission.

. Q10, Q12, and Q13 are set “ON" during reception. )
Q11 and Q14 are sst “OFF~ during reception.

015, 016, Q17 | Inverter

018 Modulation muting ON during reception
Q13 CV line buffer 144 MHz band

’ Q20 PLL cutput amgplification
an PLL 8 V ripple fitter

Middle and low POWER
Q22 Middlefiow POWER switch switches are set ON
when high.
Q23 APC control Opsration during
’ Uransmission
. Q24 Squelch hysteresis switch OFF when busy
D1 ~ D? Varicap diode tuning
DN Antireverse current
D12 Antireverse current
D13 PLL output switch
D14 Temperature compensation APC
D15, D16 Antenna transmission and ON during transmission. OFF dusing reception.
reception selection
D17, D18 Power detaction APC

D1g Power reverse connection protaction
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TM-641A/741A/741E
DESCRIPTION OF COMPONENTS

52

220 TX-RX Unit (X57-3810-10):TM-641A(K), UT-220S(K)

Component Use/Function Operation/Condition/Compatibility
ICY Shift register See Circurt Description.
Ic2 9V AVR ~
v fe—13 8V
™

iIC5 Second local oscillator, mixer Q@ First IF input 30.825 MH:

IF amplifier, detector 3 (& Second local oscillator 30.37 MHz

Low-frequency amplifier (8 Squelch output, busy signal, 0 V while busy

Noise delector (i) Noise delection voltage outpul (DC)

Squelch swatch (D Signal-strength meter output

& RD output
® AF OUT
IC7 Low-frequency amplifier, hmiter Microphone armplifier
IC8 220-MH 2z bang transmisson Operauon dunng transmission 220 - 224.985 MHz
Drive ® input & Output
IC9 APC
IC10 Power module sv —lec )
(€11 VCO, PLL B dumstocng |8 e
9 285MH> 5 ;ID e;; ::\\JI during transmission; 0 V duning reception
S ——lor e
Ensble mput 3| ¢p HT[———— HET output

Q1 High-lrequency amplifier Operation during reception, 220 MHz band
Q2 First muxer Operation during reception
Q3 First IF amphhier Operation during reception 30.825 MHz

=



LIVI-O4 1A/ 74 1A/ 141
DESCRIPTION OF COMPONENTS

|

4’ r_Compcment Use/Function Operation/Condition/Compatibifity
Q10-Q1i4 Transmit/receive power swilch
a8 ac
o113
————— g7
o8 ol2
l: :
© o~
ﬁ k t 3= s ; E
BV during reception: I Xy 72 Sal o T
OV during transmission 2 +
@
3 onh
1 oo !
| R27
LD 00
(D V during lock) 2
s w
’ Q10, 012. Q13 OFF, Q11, Q14 ON. Durng transrmission
. 10, 12, 013, ON, Q11, Q14 OFF; During reception
Qi15-17 Inverter B
Qis tvtodulauon system miute J ON durning reception J
Q19 CV line buffer
’_ . 220 - 224.935 MHz: During transmission:
020 HET ouiput amplifier 189.175 - 194.17 MHz During recepuion
, o VCO 8V ripple filter
16— VR3
Q22 Migdieflow powsr swilch
DIO _F ces
\maié ER7
® Zae b o 3 ®
Ve
’ HOV JL H:7.5V
M.7.5V M0V
LoV LoV
. J 1 1ct
FOZS APC control Operation during transmission
Q24 Squelch hysterisis switch ON while busy
D3, 5 7.20 Vancap tuner
D11, 12 Reverse-flow prevention
| o3 HET selection swilch j
D14 Temperature compensahon APC
015,16 Antenna transmit/receve switch ON: Transmil; OFF: Receive ]
D17, 18 Power detection
’ i D18 Reverse-power connection prevention
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54

430TX-RX Unit {X57-359X-XX)0-12:.TM-741A(K, P}, UT-440S5(K), 0-22 : TM-741A(M, M2) 2-72 : TM-741E (E)

DESCRIPTION OF COMPONENTS

Reference No.

Function

Description

Second lacal oscillation, mixer,
IF amplitication, detection,

21.6 MHz first IF input .
@ 21.145 MHz second Yocal oscillation

®

O
IC1 low-fraquency amplification, ® 0V when scan control and busy signals are busy.

noise amplification, noise detection, ® Noise detection voltage output (DC)
and squelch switching @ Signal-strength meter output ® Detection output

® AD output ® AF output
1C2 Low-frequency amplification and limiter Microphone amplifier
IC3 Shift register See the circuit dascription.
IC4 10V AVR 10V 13 8V
IC5 APC
IC6 430 MHz band transmission driver @® Output @ Input
IC7 Power modute

0 V during lack v ] ig Mo [o—-- Modulation input
10C |- 1OV
IC10 VCO.PLL 2074 e [ av
L X!
128MHZ = X0 NC %
Data input ____{pp cv ——= Lock voltage
Clock input — . ¢cp E--£
Enable input ——-{ep HT —= PLL outpus

a1, Q2 High-frequency amplification Oparation during reception
Q3 First mixer Operation during reception
Qs Ficst (F amplification Operation during reception. 21.6 MH2

=



TM-641A/741A/741E
F DESCRIPTION OF COMPONENTS

Reference No. Function Description

ar B8C

——er

cap
c3y

A
A

iRZB‘

IC3® on

08-Q12 Transmission/reception power selection | (OV during transmission) .

[t By '
| % ] T R2Y
Lo own
(0 V during lock} L - %% ‘% o

’ ( 08, Q9, and Q10 are set “OFF” during transmission. )
Q11 and Q12 are set “ON" during transmission.
. 0B, Q9, and 010 are set “ON” during reception. )

Q11 and Q12 are set “OFF” during reception.

Qi3, Q14, Q15 | Inverter

Qs Modulation muting ON during reception
17 PLL 8 V ripple filter
1€5 3
9 Q18 PLL output amplification
Q19 Middleflow POWER switch Middle and fow POWER
switches are ON when
high.
Q20 APC control Operation during
’ transmission
13
Q21 Sqguelch hysteresis switch OFF when busy
. D1 Antenna switch OFF during reception
04 PLL output switch
D& Temperature compensation APC
De, D7 Antirgverse current
D8, D9 Antenna transmissionyrecepton selection| ON during transmission
D10,011 Power detection APC
D12 Power reverse connection protection
Di3 Antireverse current 8T pulse rise is {aster during transmission and reception.

’ D14 uF level limiter
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DESCRIPTION OF COMPONENTS

1200TX-RX Unit (X57-3600-11) : UT-1200(M}

Reference No. Function Description

Second locsl oscillation, mixer, @ 59.7 MHz first IF input .

IF smplification, detection, @, @ 59.245 MHz second local oscillation
{C2 low-frequency amplification, (® 0V when scan control and busy signals are busy.

noise amplification, noise detection, (® Noise detection voltage output {DC)

and squelch switching (@) Signal-strength meter output @ Detsction output

® RD output AF output
IC3 ALT @ 8v @ “H"during ALT (® Detection input (DC)
IC4 Low-frequency amplification and limiter Microphone amplifier
IC5 Shift register See the circuit description.
IC6 v AVR V= '3 8v
IC7 Predrive tnput (@ Output
Ic8 Drive ® Ouput @ nput
ICo APC
IC10 Power module
sv—{s¢ L
Lo Lo h;tz - Modulation input
8v—8c ACL |—8v
1IC11 VCO.PLL 12.8 MHz :ém st “H* during reception
Data input—elor  © [~ Lock valtage
Clock input —{cpP —
Enable input — €p T PLL output
; 138V ——’| I——’ sV

IC12 5V AVR Three-terminal regulator e (OUT)
Q1, Q2 High-frequency amplification Ogperation during reception
Q3 First mixer Operation during rsception
Q6 Receiving PLL output amplification Operation during reception
Q7 First {F amplification Operation during reception. 59.7 MHz
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DESCRIPTION OF COMPONENTS

-’ ( Reference No.

Function Dascription
ac ar
. o8 09 @ 9*
a8 P aT
|

0 V during
transmission

Q8 - Q13 Transmissionfreception power selection €58 on
. During lock
e %,1 T
’ F‘Q‘E pe
i Q 9— -
S T oF
® "
Q8. Q10, and Q11 (b) are set “OFF" during ransmussion.
Q9, 012, and Q13 are set “ON” during transmission.
Qsg, Q10, Q11 (), 2nd Q12 are set “ON” during reception.
@as, Q11 (&), and Q13 are set "OFF" during reception.
Q15 Q18, 017 | Invener
’ Q18 Modulation muting ON during reception
Q19, Q20 8T voltage selection OFF when low
Q21 PLL output amplification
Q22 Transmitting PLL output amplification Operation guring 1(ansmission
Q23 8 V ripple filter
Q24 APC control Operation during transmission
Q25 Lower-power switch ON when high

' Q26

Squalch hystaresis switch

OFF when busy

. Q28 Q1 POWER switch ~ ON during transmission
D3 {F level fimiter J
D4, D17 Antireverss current
D5. D15 Constant valtage circuit
D& Temperature compensation APC
D7 Tempereture compensation Drive
D8 Overvoltage prevention
D9 Power detection APC
D10 ~ D13 Antenna switch ON during wansmission

Power reverse connaction protection

‘. D14
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SEMICONDUCTOR DATA

Power Transistor 28C3240(28 TX-RX Unit)

® Electrical characteristics e External view

ltem Conditions Maximum value

VcBo 50V

VERO 5v

veeo RBE = oo 20V

IC 254

Pc Te = 25°C 270W

T +175°C

Tsig 55 ~ +175°C

Ts 26 £3°C (1) Collector
(2 Base
@ Emitter
@) Emitter

® Flange {Emitter)

Power Transistor MRF492 (50 TX-RX Unit)

@ Electrical characteristics @ External view

ftem Conditions Maximum value
Vceo 36V

VEBO : Y
VEEO f 18V @ @
iIC 20A

Po Te = 25°C 250W

Tstg i J 65 ~ +150°C
(1) Emitter
@ Base
@ Emitter
(@ Collector
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SEMICONDUCTOR DATA

’ Power module S-AV17 (144 TX-RX UNIT)
@ Equivalent circuit diagram

® External view

® N o

@ Input terminal
(@ First power supply terminal
(® End power supply terminal
(@ Output terminal

® Fin (earth)
’ e Electrical characteristics
Standard value
temn Symbol Te (°C) Conditions Unit
. Minimum |‘Standard | Maximum
Frequency f 144 148 MHz
Vee = 12,5V,
Outpul power Po 75 Pin = 400mW, Zg = Z| = 50 65 W
Combined effeciency nl 25 Same as above 45 %
,’ Harmonics HRM 25 Same as above 30 25 dB
Power moduie M57774 (220 TX-RX UNIT)
@ Equivalent circuit diagram ® External view
O
(G
®_0_&_____ ©_4_ |6
@ (nput terminal
(@ First power supply terminal
(® End power supply terminal
@ Output terminal
® Electrical characteristics ® Fin {earth)
Standard value
ftem Symboel | Tc (°C) Conditions Unit
Minimum | Standard | Maximum
fFrequency { 220 225 MH 2z
Vee = 12.5V,
Output power Po 25 | pin=023W, 2g = 2| = 50Q 30 33 40 w
’ Cornbined effeciency nT 25 Same as above 43 48 %
= Secondary spunous strength 25 Same as above -30 dB
’ Teruary spurious strength 25 Same as above 35 dB
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Power module M57788M(430 TX-RX UNIT)
o Equivalent circuit diagram

® Electrical characteristics

SEMICONDUCTOR DATA

@ External view

® NO

D)

Od____ ¢ ©_6e__8

@ Input terminal

Z' First power supply 1erminal
(® Driver power supply terminal
@ End power supply terminal
&) Output terminal

® Fin (earth)

- Standard value
ftem Symbol | Te¢ (°C) Condttions Unit
Minimum | Standacd | Maximum
Frequeacy f 430 450 MHz
Vee = 12.5V
y 4
Output power Po 25 | pip = 400mW, Zg = ZI = 500 40 5 w
Combined efteciency nt 25 Same as above 40 45 %
Secondary spurnous strength 25 Same as above 30 dB
Tertiary spurious strength 25 Same as above 30 R
Power module M67711 (1200 TX-RX UNIT)
@ Equivalent circuit diagram @ External view
O
©|O@_ ___« ®_©o__9%l®

||

® Input terminal
& First power supply terminal

(@ Driver power supply terminal

(® End power supply terminal
& Output terminal

@ Electrical characteristics Fin {earth)
Standard value
Item Symbol | Tc (°C) Unit
Minimumn | Standard | Maximum
Frequency f 1.24 1.3 GHz
Vee=125V,Vbb =10V 17

Qutput power Po 25 Pin=1W,2g =21 =50Q 16 W
Combined effeciency 0T 25 Same as above 30 35 %
Secondary spurnous strength 25 Same as above 45 dR
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) PARTS LIST

CAPACITORS CC 45 ¥H H 220 CC45 . __Color* - Capacitor vaiue 10 3=00w4F
1 2 3 4 5 B
01 0=1pF '2. .2_ 9, = 220F
1=Type ... ceramic,electrolytic,etc. 4 = ‘“ohage rating 1 0 O=10pF A
2 = Shapea ......round, squarsa, etc. 5 = Value 15t number | Muitipiier
3 = Tamp. coefficiant 6 = Tolarance 1 0 1=)000F 2nd numper
+ Temperature Coefficient ' 0 2= 1000pF =0.001uf
mWora | C | L P R [ s T 1 U Znaword | G H 7 ] x L
Color* | Black Aso  |Orenpge | Yellgw { Green | @lue | Violet oom/°C |r £ 30 v 50 | £ 1320 I 1 250 | = 500
opms*C 0 | —80 | =150 | —720 | —330 | —470 | —750 .
Example CC45TH » —470=60 porn/ C
- Tolerance
Come| € 1 D | G 1 X Moz z P No code Code| 8 c o) £ i G
% 1x025 205 =2 £5 [ 210 | =20 | «4D | +80 | +300 | Mot jOuF-10~+50 ioF) [ 101 [£025[:058 21 | :2 |
[ i 5 ! | -20 | -20 | -0 [@% 4 7F=10~+76
P Less than 10 pgFf
' + Rating voitage
2na | " |
word \ ! .
N A g | ¢ . O | & F G H J < v
! 15t \ | ! .
- . word ! ' I '
’ o ! 1o 125] 16| 2071 25 . 315, a0 | 50 . 63 . 80 | -
v [ o 125 1 16 1 20 25 . 315 ; 40 | s0 . 63 80 35
2 i 100 126 160 | 200 250 335 | a0 | s00 ' 630 | 800 -
3 1000 [1250 1600 [2000 2500 |3150 |e000 [S000 6300 [800D ¢ -
+ Chip capacitors Dimension
, (EX)C €C T3 F SL1ROQD U A b Oimension code L —| W l T
habiapmsl 71410z ii=——~ T —~ Hete he lable e T
’ e e 7 10 1he rable adov Emoty 56:05 | 50:06 |lesswanz.0
t 2 3 4 5 87 ) .
(Chio)  (CHARUISL) [ E 132:02 ) 16:02 |Lesthan!28
nio AR UYL / :
F1F 8 e Bbo0 2 F i20:03 I 125-02 it_esman!l'j
(EXY =y e -y o .
; 1 2 34 5 & 7 Dimension
¢ {Chio} (B.F) 1= Type ...... cerarmi, efectrolytic, ete. | Dimension code L W | T | Wanage
RESISTORS 2= Srlxaoe round, square, e1c. E 32202 | 16:20.2(0.57 28
- Chip resistor (Carban) 3 = Dimension F 20:03 [1.2520.2 {045 2A
, ) ) 4 = Temp. coefdcient
£ X):.°: . _]; o ,j_e. i.“.“,_ = 5 = Voliage rating Rating wattage
T , VUeTN g 6 = Value Dimension
1 2 3 4 5 6 7 7 = Tole . Cord | Wattage || Cord | Wattage || Cord iWattage
= ranc !
{Chro) _(B.FIN oo, 28 [1how | 28 [ awff 3a | w b l,
. orma
Carbon reststor e 28 |1/ 8w | 24 | 1/ 2w | 3D | 2w g ;
Q@ :isciiine 2 [/ W .
AR B 2 S T Bl Sl o
1 2 34 5 6 7
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Cde CK73FE:E04K CHIP C 0,1CUF K
C47 CKT3F3145471K CHI? ¢C LMPF K
CeR CA7-0504-058 THIP TAY 0.68UF 206y
49 C2-C0s4 =05 ELECTRY 1,0UF LAMY
£ CKT3IFBLE223K SHIP ¢ a.022UF X
651 : "KF3NF 01057 CHIP ¢ 1.0UF z
Y2 . PSCT72FCHIHOIOC cyYie ¢ 3IPF C
! 1
LSt KoL F:Canxday
34 YPX({Far Fadl, Hzwan] T:Fagland | =TT

Yer i SR Eur pey Xishana  MOter dromg A adeses saiery entoal componils



| IVI-64 1A/ 814/ 141,
PARTS LIST

r2ris withcut Parts Ro, 2ra 0ot .00 187,
LH5 @ Ucles nen enlann 35 cark ke Parts No & snnt fias fFournis

131K, Shne Parts No. worden niont gehnfors. 12000 TX-RX UNIT {X57-36800-11)
Ref No. Address’New Parts No. Dascription Desti- Re-
P b3 ! smation |marks
£RES (@0 X ﬁ%;, 2 R E S B & £/ 8 ¥ it |
|

;53 [CK?3FBIE¢T'§K CHIF ¢ D.047UF X ﬂ

Chd | CEQ4NN1CAT 0% ELECT®E 4 7UF LGHY

LES CK73EF1C1CSE CHIP L. OUT Z

466 CX7IFBLE223K CHIP C 0.022us K

Ce7 CK73rBtHa71K CHIP C 1590PF K

can L Ew CZD4kWiIC OIN cELECTRY 100UF 1EHY

£éQ CT7IFBLHATIK CHIP G 4702F K

Ch1 v |CECANWIAT3OH ELECTRA 33UF T0RY

ChZ b2 CKI3F31E103% CHIZ C g.01UF i

Ced ! CEOANNICICIM ELECTRI 10CU~ 16WV

C6s CCI36CHIHO30C CYHIZ ¢ 2pw C

Cs6 CCPIGLHIHLOLT CHIP ¢ 1DAPE J

&7 .68 CC3GCHIHOZOC CHIP C 2.0PF L

C6% SC73GCHIKICL) CHIP ¢ 160PT J

C70 CC73GCHIHDS0C CHIF C SPF C
t

C71 ] CKIFEF1CL092Z CHIF € 1.06iF Z,

cIz CEDANWIELOGH ELECTRA 10UF PASLAD

o0 CKI3FE1H4T1Y CHd1> ¢ 470PF K

c7e CK73CB1R471K CREIZ ¢ 476 K

cIe CX7XFBIHLM1K CHIP © 470rFF K

cl ] CK73FBlE103% GEIE C 0.c1ir K

¢76 -50 CKX73FByHL 71K CHIP C 41707F K

£ CK73EF 51052 CHiP C 1.0UF A

C8% -6z CKI3FBIHATLK CHIE L70PF X

[oF: 72 CKIIFSIHA7IK CHL? C L7QPF K

GES CED4NWIE100M ELECTRE 10UF 25KV

[o:15) CKT3Er1C1092 CHI® C 1.95UF A

CR7 B8 CK73GR1H4 71X cRIP C 470PF K

CB9 %0 CX7ITRIEATIK CEIP C 470PF K

91 CED4NWCAT70M GLECTRO 47UF jeuy

D) JCCTZECHIHAPCT CHIP 17P7 T

CIs ,34 CK73FBIHLT K CHIP C 4A70PF <

65 CC73ECGE1H0-0C CHIP ¢ 1PE £

CIé L yeDI3FCHIHTITOOD CHIF C 108F 2

Cce7 i CKIZF31HLTIK CHIE C 47CP5 K

cog ! ; CH73F2HET0Z cHI> C 17PF J

9% CCT3FSLIHI01S CEIP ¢ 10QPF J

Ci100 | CK73FB1E10Q3K GHIP C 0.01U7 g

¢i0) : CCT73IFCHIHOBGD CHIP BPF D

ClD2-194 CKT3EBLHAT7 5K CHIF T L70PF K

£3:05 ¥ |CCT73FCHIHR?SE CHIp 2 0. 7SPG g

C105 CK73FEIHL 2K CHIF C L70PS K

107 CCTIESLIvIGLT CHL? ¢ 1DCPE J

C10B-112 | CK?IFB1IH471K SHI0 C 470PF K

cl:1 CCTAFSLiHIONT CHIP C 1902 J

c1:2 CK73FB1HATIK CHIP € 43076 f

C1:3 CHZZFRTRI02% CF1P © 10050 X

Cl1é-118 CX73FB1H471K CHIP ¢ 4793p~s ®

0117 CK73GBIHIO2K CHIE ¢ DQUPF K

Cl14d TGKT3FRIEI DR CHIZ C 0.014YF K

RN CGC73FSLIHIOLTY CHIP T 10CP= = *

Cl26G CL73PUL1R221T CHIR © 220PF J

C123-125 CHKIIFBLIHATIK cHID 470°7F K

C126-:3C CR73F318471% CHIP € 470PF ¥

£121 ‘ CK73GE1E10-3% CHIP Z 0-01UF ke .
| L |
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Y:Fx(Far East. Hawad  T:Engladd ERunepe -

Y-ASFUSIEurcpe) Gistalia  M:Other Areas My inecsies sawery orbical <cinpens



| VI-04 1A/ T& 1A/ /41

86

PARTS LIST

> RNow Parls
Farts withcyet Faris Ng gre nar sooalies,

L3S RIFT 2 AS DM METLICANES 8875 'C Paas No 1o 503 535 rourris.,
Tens ahre Parts Mo, werae» nic~L galiafe-t

1200M TX-RX UNIT {X67-3600-11)

Ref. No. Address|Nww Parts No. | Description ! Desti~ !Re-
Par Lx| ! i nation marks
FPREAETE (& &|x B & EF B T & &/78 8B it )|
€132 CK?73GATHLT7 LK ECHIP G 470PF S
£131 CKT73FEBIET02K (CHIP C G.0D1UF K
€134-137 CK73FBIH4T1X CHI? C 470PF K
138 CEJENWOIAICH EL=ZC kB 37UF &.34Y
c129 CCT3IFSL 15100 CHIZ C 100PF J
Gl ! |ZK73F3 1B 04K CHIF C a.#0UrF K
C141,:42 iCXT3EBIHa 71X CHIR C A707F K
Gl144,145 CL7IFSLLIAICIS CHIP C 10CPF 5
Ci47-15% CCT3IGIHIHI0L] CRIE C 1G0FF J
157 (L7358 IHL 02K CHIP C 1000PF K
CiSE {CKTIFBIH10ZK chlp C 1000FPF &
€159 CCT7IFSLIHIN: ] CHIER C 100FF J
E22-0672-0¢ TERMINAL BUARD(-D
E2Z2-G¢73-0Z TERMINAL BSARD(+)
E23-0467-0% TERMINAL
E30-2Di.-05% ART. CABLE
CH1 .2 E4d-344°* -0= FIN CAONNECTEBR(12ZP)
J1 Eil1-044%7-05 PRINE JACK
F10-1L441-03 SHZELDING CEVER
F10-14¢45-04 SHIELDING(VCA)
F10-1446-04 SHIELDING(MBDULE » : .
F10-1457-14 SHIELDING CASE : :
F10-1475~04 SHLELDING CAVER(MEDULE > : E
i i
$02-0599-04 FLA1 SPRING(IC) i
G02-0106-~-04 FLAT SPRING(ANT) I H
611-06504-04 SHEET(VCR J0X20) N
Gl1-0655-04 SHEET(CNI,Ch2 8LXA! :
G1l1l -0660-04 SHEET{VYCE Z5X10) L
G11-0461~-04 INSULATIGN SHEEEN ;
: B13-1219-04 FEGRKEL 2LATE
: 553-0508-04 INGM-NEVERN TAERIC
i J42-0471-04 éDC CERD BUSHING
Ch1 ! L75-1013-05 |F1LTER
CF1 L72-0366-05 CER&MZIC FILTER
-1 .z £ |L79-1015-05 'FILTER
L4 X 11,34-4259-05 CATL
Lo L71-0260-05 %
Lé : L34-2934-05 CATL(VRD)
L7 * |L2D-3962-17 SMALL FIXED INDUCT&®R(D.3I9UH:
L3 ~40-3¢82-19 SHALL FTXED INDUCT®RCO.SAUH>
X1 L?7-1375-3% COYSTAL QESENATER(S5D. 245ME7)
%2 £77-1374-25 TCXO(1 2. BHHZ)Y
{NZ2-2077-25 SCRER
!NE7—2606-¢6 BRAZIER HEAD TAPTITE SCRLCW
(NEE -240¢-46 FLAT HEAD TAPTITE SCGREW
j
81 .2 AKTSF32472227 GHIZ R 2.2k J 1/10W
3L IRK73FB2a473° CHIP 1 47K I 1/i0R
RS SK73G31J4737 CHIZ R 477 - 1/16W
RE RX73IFB2ASANS CHIP 2 5% J 1710%
7 ARIIFR2A221T CHI= R 22¢ - i/1aW !
R9 RA{73~BZA4T20 CH-P 3 4_7H J 1/10W ;
nld ALTIFT2AT53) t=EI? R 18K S 1/10W ¢
L:5czrdingva KUSH BCanaca
Y:UX(Far Eogi, Flawan)  T:England LEcrops
AA =S {Curoped Xehwstziie  M:Dtner Arezs A ndicates salety mmca composens.
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PARTS LIST

Sarts wWitnont Paers o, ore o sunetieg,

Fehim

L85 priic.es oo TeNtionnes dens Ic Parly Na mQ 50Nt pes “rurnis .
Talle ofiie Parts No. wereen ricnt gotesari 12000 TH-RX UNIT (X57-3600-71)
R=f. Ns. ]Address Nm:J Parls No I Dascription Qezti- [Re-
B ! nation laarks
eREL (@ E|sg 22 F 5 ‘L ¥ 8 a8/ 8 R & ey
R11 AK73EB24A471] CHIF R 170 5 1/10W
Ri: R92-G&T0-05 CHIP R 4 GHM
R14 RK73CGB1J)80J CHIP R '8 S 1,16W
R15 RXD3FB2AIDL] CHRIP R 10C T isi0N
Rié RK73582A33.] 'CHIP R 330 3 Ls0w
R17 RK73FB24100) |CHIE R 1C J 1715 l
R1S RK?3FB7A151. SH1P R 150 T /10N |
220 AKTIFB24101] CHIP R 100 FERVIRTE
qe: P42 0670-05 ICHIP R 0 & ‘ [
R20 RKT73vB2A331] ‘CHIP R 330 J O 1713u f ’
R23 RK73FB2A224T lenrp @ 220k EPATE,
R24 R<?3FR24561J CHI? B 550 J 400w ‘
RIS RYIIERZAINZT CHIZ A LK I ti0w -
R26& RX73FB2A4737 CHL? B 47K J /a0 ’
R2? PKT3EB2A471J ,EHIU R 17¢ I 4200 ‘
929 £32-D670-08 'CHIP R 0 OnA . I i
330 RK73FEZ42210 |cHIE R 290 J L/10W l
Az1 AIKZ3TH2A472T *CHIP R L_7F a 17100
R32 PK7IFB2A2220  |CHIP R 2,94 71| ‘
B33 RK73IFAZA3ILY CHIP I 330K 5 1/10v ‘
R3¢ RK713CB2A223) l HI? 8 28 J /oW
735 RA73FB241827  |CHID R .8k 1 1710w
R26 37 RK73IFB2A U3 \cHIP R 1 OK T tsi0wW
R3IB AK73FR2A102) SRIP R 1.0K 1 1/i0%
R3O -41 RK73FB2AY03] CHIZ R 10K J Lsiow
RLD RKTITR2ALTLT CHIP ¥ L70K 31/10W
R43 -45 RK736B1J472] CHIP @ L. K Fo1/16W
Rd6 AK73FB2AEHL] CHTP R s89K 1 1/10M
847 RK73FBRA023! CHiP & 82k 5 1/10M
RZ8 [ AKT3FA24275] chrp R 33y 3 o1/10w
R4D ’ RKTZFB24102) CHIE R 1.03% I 10w
RS9 ] RYI3EBLALTR] £HIP R PR J L/10% '
£i PK7?3EB24 1 02) lo=1p R 1.0% o110 |
252 RX73FB2A560J CHIP R 5¢ 1 1/10W
RS 3 RK7ICBLI271Y $HIP R 270 1 1/t6w ]
A64 ] RKT30E12102) CHI? R 10% J 114V
RSE D jK7368132227 CHIZ Q 2.2K 3 1/16W
RS l RK73GB1S47.J CH1Z R 47c I /bW
n57 RK73ITE2A100T CHID R 0 P ojs10w ‘
254 l laK73rB24152) CRI® R 1.5K Ji/50%
RS I RY 73ER2A683) CYiF R 52K ) 1/10W
[60 R9Z-08670-05 CRIP R 0 AHK _
R6Y .b2 ‘ RX73FE242720) cHIP R 22 J 1sioW
R63 R$ 736214720 CHIP 2 L. 7K S o1/16w
R62 I RX23681J2220 THIP R 2.2k T LF14N
nss 1 3K73GE1JET1] CHIP R 470 1 1716w
Roé 47 RK?3FB%A1BC) CHIP B 16 J (/10w
REE f 1 1R92-0670-35 Ch1P R N ogHH
R69 ‘ RK73FB26332] CHIP [ 33 3 Lr10M
R70 | ' R32-5201-05 SILTC 220 1724
R7: R92-0670-05 CHI? R 9 OHY
R72 [+ |R82-1284-05 FIXED RESISTUR
372 |RK730E2A4 727 CHI® R a7k S 1710w ‘
K74 | R92-0700-05 CHIP R 18C ey
R75 RK7?3IFSIAG2D] CHLZ R L7 S 1710 ‘
| LJ f {
L-Stardinavia K-USA P anada
YIPX(Far Eust, Hawangy T.Engled Bt race
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PARTS LIST

¥ MW FEres

Farls w'Lhous Parts Ne are rot Sucol ¢4,

Lot arkgies e M@ Lannes gans 1c Pasts Noo e wont £2s 1 ournis.
Tailz ohre Parts Na. werden = ont ge it

12000 TX-RX UNIT (X67-3600-11)

Ref. Na. Addrag g |New Parts Na. Dascription Desti- !Re—
Parts, natian arks
SMES |t X :ﬁj B2 F = i E & &8 B H Erﬁ!&
76 PK7IFB2ARI2]T CHIP P 2.7% J 1710w ,
R77 307 -0870-0% CHIP R & GHM
278 R¥73IGB1S271J CHIF 2 270 J 1518¥
R7G , gd FKTIF3I2A103D CHIP R 10K J 1715
Q3. RX73CB2ARY L] CHIR 2 470 J 1104
ROz R92-0%72-45 CHIP R 0 BHM
R&3 RXT3IZBZALRTS £HIz 3 4.7 J /0w
YR* Rl12~6425-25 TRIMMIRG POT. 100K
VER2 R12-5421-0% Tal¥% 2487. <. 7K !
VR3 R12-6427-0% TRIM PBT. 47K ;
Y34 F12-44Z235-05 TRIE PUT. 10X
VRS RI2-6427-0% TRIN 2BT. 47K
D1 MA862 DIADE
D= MA71g DIRGE
D4 55123 DTEDE
c 02C26.20%,Y> HIOGE N
[AL] 1155193 |DT®95
¢ |
1N i135147 1DIELE
D3 HO2C2120H, ¥ 01002
DS ; KSX 151 {DITZLE
D1ID -13 H130B | BIADZ
J1a 0S43A1 fDIGCE
Dis 02023.6¢Y.2) DIAQDE
017y DAZ20O2U DIODE
Eig MI1acn DIMCE
IC2 hte] 111 IC{Ir>
Ica ¥ |KCXO3 IC{ALT)
Icd KCADS IC{KICH
[C5S EU4094BE [c !
Ics LASDOSM G :
rer KCBOD [C{?2RZ DRIVE: E
IC8 KCH?Q IC{DIRIVE) :
[£9 KCCOL [C{aPGY
IC:0 577211 tC{POHER MADULE/ 1.24-1.32H2:
IC11 KCHO3 [C(ZLLY
I1C12 NIN78LOSUA [c
[Cc12 RC78LOSUA [c
(= MGF 502 Iz
B2 28C40950(547 4., TRANSISTAR
Q3 35K164(5 FET
=133 25C33594 TRANSISTAOR
Q7 25C21720 TRANSILSTER
28 2SA13E20Y) TRANSISTOR :
85 : 2SB1302% TRANSISTER ;-
aio DTCT4aRK DIGITAL TRANSIST®ER !
Q11 Fisil TRANSTSTHR i
a1z ,113 1 25C27121Y3 TRANSISTAR i
Q15 -17 ' |DTC1A4TU DIGITAL TRAKSISTAR |
d18 12301757 (KS TRANSISTOR
Ql9 i 2SAL362(V: L TAANSISTAR
Q20 DTC12ACK TEIGITAL TRANWSISTRR
21 ,22 PECAT2E(A2E,34) [ TEANSISTOR
Q33 35027121y TRANZISTOR -'
Q24 28D017620Q) TRANSISTER
L3czndravia K5 FCaraca
a8 Y-PX(Far East, Hawazii) T-Engiana E:Europe
Y:AAFES{Curepa) Thstrals MClhar Arex Ay ndicalss ssfely pticah companeria
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PARTS LIST

RS ITIous Paels Noo 210 not sucphea,

Lag ar doles mon mentlonnes 329 e Parts No fia 5000 pas fo. s, 12000 TX.RX UNIT IX67-3600-111
T2ile ohne Parts Ne. warcsn richt geliafors. 28M TX-RX UN(T (XS7-3790-01}
T
Ret. No Address New) Paris No. ‘ Desariptiagn Desti- [Ra-
ts ! natinn [marks
FTHEHEE |1 B § S & ¥ B [ X & /1R 8 it B WE

I—r—

FMG1 TRANSISTER
28J146(5R> FET
DTC1t4FK DIGITAL TRANEISTOR

28M TX-AX UNIT {X57-3780-01)

| ALD-13Z5-0° TMHESS1E ' '|
] Ba2-2437-04 ’LABEL:SJNN,UHIT) '

¢ CCASEL2ETINS ,CERAHLC LBGPE ) l
°2L3 £CaG8LEH221 T [CERAMIC 330 ] l
ca ’ lCCdESLZHQ?lJ CESAYIN 230P= 1 :
25 Cr455LaH157 CERAMIC 150°F :
29 CK73GB1HI D3R CHIP 0.01UF K ]
C10 CK7IFBYET 03K CHIP C 0D.01UF K ,
Ci1 ,172 CRT3GE:HI03K CHIP C D.OI1GF K
c13 ’ CKT3EBIELDIR eYIF O 0.01UF X
Cls ,15 b\ CKT3GRINLO3Y CHIR ¢ 0.0'UF K, ’
Cl15% , CX73FB12103K SHIP C 0.0lUF K
c17 ‘ o [ECT3GCHTEZRN] CHIF C 22P% J
ci8 ) CK733B1X103K SRIF ¢ ¢.oLUF K
C19 COOSELHIHO3GS  |CHTP ¢ ipy G
¢ CRIICHTHTOE CRIP € 0.C1UF X
ool -2 Y DX7T3IFAI1E1 03K CEIP ¢ D,CIUE K
25 ’ CCT3FSLIHLO1T  [CEIP C LDORF ]
Co% CRIIFEIS143K GETP ¢ 0.01UF X
€28 CEQNANWICLTIM ELECTRE ATLF 14V
£29 CK72CBIH103K CHoP 0.01UF X
£30 71 CK73EEIL 1057 CHIF © 1. OUF z
c32 £92-0602-05 CHIP TAN 0,47UF 25wy
£33 | |ck73FBIEI04K CHIP C 0.100F K
A3l C37-6504-0S CHTP TAX 0.6BUF  Z0WV
¢33 ’ CESLNHICATNY ELECTHY $7UR 1Euy
236 } | CKTIEBIEIOQFE leHI= ¢ g.0°UF K ’
237 l ‘CCTSGCHIHB3DJ ‘tHTP : 33p% J
£38 CEDANY CATON CLESTRY ek 140y (
039 ’ CKTIEBIEL 03X CH17 ¢ u.atuE K
£i0 £92-000%-05 CLECTRO 1.DUF 14kV
cel , CH{72FE1S103K CulP € 0.91UF X
549 GEGARWIE! DOY [ELECTE 1OUF 25y
Ca3 24 CKT2FBIZ163K SEIP © 0.51UF ¥
cas ’ CR72ES1T103K ZETP B 0.0lUE X
CLé CEOANNICATON ELELTRE 45LF 16N
Cad : £X73FE1E103F CHIP 0.01UF K
X} ’ N P I PP [CHIP G BZJ0ZF K
Cad ‘ CR7IF3TH102K CHIP ¢ 10C0SE K
C50 SC7IFCAIARGN. leHTIP C 27p2 b
£51 ’CC?S?UJIHIGOD cHT? © 10P7 D
£52 CKI3ET 101057 CHI> T, CLOUE z
£a? CX73ITE1E 103K CHIE © U.01UE K
=1 CX73FB1H102K CHIP C iG00PF K !
ces =57 | CKI3FBAETOZK CHIT € 30005 K
C5E CEAANWIE 100N ELECTPA 10UF 25RY
£s9 ’ ‘ CEJANWL AT 30N ELECTROD 339F LOWY
oA\ CKT3EB1E703% ]cuz; £ 5.0VUF % ’
cil [ lCEOANH1A22!M 'ELECTRE z2OUT § Oy

]
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PARTS LIST

X hjCyr Paresg

PO S s TrolLT Perts No 2re gy 5,00 e

L S5 #rUsISE AsA ManTIor~ o Aok @ Parls No, ne sontb =3 fou~s 5.

Tzite orne Parts No, wCno2rn Nic -k Geksicr o,

28M TX-AX UNIT {X57-3790-41)

Ref. No Addrese New Parts No. i Description Desii- [Re-
. Rarte H > natien |marks

#MES I &L |F i 2 X = P & &8 ¥ 1* w|
ca2 CC73RC=1HO3IC oEIP C ips C
£e3 CK73FBIE: 03K CHI> C 19PE J
Céa CX73FBLEIG3K GHIP C 0.GlUF K
£45 CC3IFCHIN1802 CHlIF C 18PF J
ol ¥ SSKTIFBLSI 23K CHTP ¢ 0.09lLF K
67 CEO4NWITIDLS ELECTR® T0Cys TEWY
Céa 69 CK?3FBLEI03K CHiP & 0.01U7 K
bolela] CX7IFB1IH22 9% CHIF © D.823UF K

71 CKISERIE107K iCHIE C 0-0tUe K
€72 CKT3EF1CIGSE ECHIP & 1.0UF z
Cis CEOLNWLE.OON ELECTERY R 25WV
74 CKF3FB1Z103K CHIP ¢ 0.0:UF K
{75 CX7IEF121092 CELP C fLoUr r
Cy6 CK73F31HZ23K CHIP ¢ P.D220% K
c77 CK73IFP:E103K CHIP % 0.01GF K
c7% ,8d CK72FBLEL1D 4K CHIP C 0.OIUF &,
C381 'CRT73EBIHLC2K CHIp £ 1009PF K
Caz2 ] CZO04NWIETZON ELECTRE 33CF 25WV
CB2 . CKT3IEBIZ1C3K CHIP € 0.0:L= K
£ i CHM7352H102] CHIP © 1000FF =
GBS CMT3FZHZ 1Y CHIC ¢ 270PF J
CBE £93-0505-C5
c8" CCI3CrCHIHZ30] iCHIP ¢ 32P= J
CBA C93-05%06-0¢%
C89 CKI3FSLZ 103K CHIF D.DiUF K
c%0 CCI3FCHLIH020C CHIP ¢ epr C
ca) CCT3ECHIEOPSC GHIP C 0.5PF ¢
c92 -9¢ CKI3FEIELOZK CHI> C O.D1UF ¥
Ca7 CCIIECEIHDBOC CHIP C 8Bl C
£98 CCIIFSLIEINI ] CHRIE C 100p= J
¢as : "ICT3IECHIHE2R] CHTP BIPE J
Cido : i JCXTIEBIEI 03K SHIP © a.a1ur K
121 f © 1CG73RCHIHTREC CHIF C 0-5PF oy
c1D2-11) v 1CC7358L1H1013 CHIR C 100°F I
Criz. 11z i [eK73FBLZ1C3K CHIP C J.01UF K
Clid CX73GRIHLIA3K GHIP ¢ 0.01UF K
c115 CKI3F3121032K CHI= C . C1UF K
C116 CK735BLE103K CHIP € O.D1UF K
C117 CKI3FB1E102K SBIE C 1000PF K
Cli8 CEDAMWI 1 GON ELECTSO LOUF 25Wy
crg CKIZFB1E: 02K CHIP € 0.0:UF K
£120 CCP3GCH: HAEDT CHIP G 6BPF J
clat CCP3AGCHIE1S51S CH1P € 1S0PT J
Cl12z,123 CCI3GCHIHIELT cdI= ¢ 150FPF 1
Cl24,125 ! d CX7ZFBIELN3K CHIP & D.OLUF K
C:2& CKI36E1H10ZK <RI C 1000P~F K
c1z7 CX73FBiEL 037 CHIP C J.01VUF A
2129 C073FCHL Z5800 orIP C S&EF J
Cl3Z3 CC73FCEIHEB0T CHIP C 48PF J
£137 CCT3FCHLF040C CHIP € 4PF C
Cl3g CC73G0K1H- AL CHIP C 1BOPF J
TG C05-03£5-05 TRIMMING CAP 10PF

C22-%675-C4 TER¥TNAL S3ARIC !
Z320-3065-25 aWY. CABLE

90

L:Sczne ravia
Y-PX(Car & axl, Fawan)
YBAFESEvops

kLS B.Carrada
TEnghens Efrope
YAustralle  M:Other Areas
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¥ New Parts
Parts wisiont Parts No. are ros supaliee
Fé arules ron mentionnes gans ' G Facts Naone sont oos Fe, s,
Taile anne Pzrig No warcen nch: gctlersry
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PARTS LIST

280M TX-RX UNIT {X57-3790-01)
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Ref. Na. LAddf&ﬁslNewF Parts Na l Description Desti- ’;_
Parts ! nation marks
EEFL (1 B rﬁ g & F E 5 & 2/ 8 ¥ & A R
. . !
CNI ,2 [ E40-5461-35 P18 ASSY:12P)
Jl1 E11-0442~03 PHONE SACK
TP2 E23-0465-0¢% TERMINALCTRY
F10-2006-04 SHIZLDING PLATEC(FINALY
t |F.0-2009-04 SHIELDING PULATELL TYPE)
F10-2010-02 SHIELDING CSVER
T10-3012-Cd SHIELDTNG GCASE (VC@-BL: )
 |F12-0421-04 CEONDUCTIVE SHEET(25.4%¥43)
x |F12-0422-04 CONDUCTIYZ SHEET(25.4X15)
F20-1D08-04 TNSULATING BEARDC(AEC )
+ IF20-1090-03 [NSULATTING B9ARD(ANX22)
GO2-0600-i¢2 FLAT SPRING(THERMAL SWITCH?
G02-0715-0a (FLAT SPRINGC(APC TR)
G02-0718-04 FLAT SPEING:VER)
¥ 1GO2-0720-04 FLAT SPRINGCFRENT) :
Gli-0855-04 CONDUCTIYE RJBBER(CNI.CNT 55¥8
511-D661-04 |INSULATING SHEET{APC TR:
Gl13-0841-04 CUSHIQMI T ALY
G13-1319-04 CUSHIGN:! VLA
G13-1337-04 CUSHIBN (VLA
¥ 1230-0583~14 SPACER(TINALY
J42-0471-£4 D¢ CORD SYSHING
Col L79-1013-05 FILTE=
el L72-0372-%5 CERAMIC FI.TER{CFHMATST
[ * (34-4283-05 COIL(7.5T»
L2 -4 * |L34-47R4-05% CRILCI0.5T)
=) ¥ L34-4285-05 COILOIST IF)
L6 Li0-6891-19 ISMALL FIXED IKDUCTGR«4.8UZY |
L7 Lib0-10C1=-19 SMALL FIXED INODUCTARILDUH:
La x 1) 34-1355%-105 COLLt1T.5T)
Lg & |L.40-6BBZ2-17 SMALL FIAZ2 [NDUCTER(0.63U%)
.10 L&£0-3982-19 SMaLL FIXED TRDUCT®R(C. 3%UH:
.11 ¥ jL34-1361-05 COIL(L.5T
L12 ¢ [L34-31354-05 COIL{8.5T>
L13 L3z-1352-D% CRILIET
L13 & |L34-1363-0% COTL2ZT)
L15 L34-1251-0% COLLL{TT)
L16 ¥ [L34-1384-09 COI
L17 t (L34-1356-D% CATL
L14 Ix [L34-}355-05 cOIL
L19 r (133-0747-05 CHBRKE COIL
L2¢ ,21 x [L34-1755-0% CHILI:0.5T:
L22 ,23 ¥ |Lag-5&%'-1% SMALL FIXED INDUCTERCS.SUH)
L24 LaD-3982-19 SMALL FIKED INDUCGTBR{O.3ISLH?Y
L2s L4D-1001-19 SMALL FIXED THDUCTRR{I1JUH?
L27 L40-1B92-17 SHMALL FIXZED INDUCTE®R{).BULH)
X! v [L77-1465-05 CRYSTAL RESONATER(9.289MHZY
#F1 x (L71-0a22-0% CIYSTAL FILTER(B.B3IKHZ)
N09-2179-05 SCREH!
N87-2606-46 ZRAZICER SEAD TaPTITE SCREM !
N87-2ED08-44 ERAZIER SEAD TAPTITE 3CREW
N8g-25606-45 FLAT HEAD TAPTITZ SCPR:ZW
[ i
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TM-641A/747TA/741E
PARTS LIST

Pt Ld withnut Farts No. are ~ot suey =d
Lo s e PN GHLDNNS'S OFne 1 Paas No, M2 30NT 295 - ourmia.

Taile crne Ports No. wa e ot gskafart 2BM TX-RX UNIT (X57-3720-07)
Ref. MNo. Address |Naw Parts No, Descrigtion Dasti- ‘Re-
Parts nation marys,
FR#EE i{it & & 2 & B 5 B & /8B 8 & r-%l.iﬁ-'l;’
R1 RK73FBZA472] CHI? R 4. 7K o J10W
R2 RK73TFBZA103T CHIP F 10K J 17104
B3 RKT3IFB2A4L72]) CHIB R 4.7K o 1710w
R4 RE73-BZA68B0J CHIP F 64 J /10w
a5 AK73FRBZA2T7T CHL> R 76 o iNW
R4 RXTICB2ARBDT CHIP F 63 J S10W
87 LB RKYIGELJ104] CHI® R 100K 2 1/ 16w
R3 RA73CB1J6E2T CHIP k %, BK J 1s16l
il RRVICB:J1522 CHI= 7 ZoCK o U/lew
Rl1 RX73GB1J4707 !CHIP F a7 J AW
312 RK73GB131Q3: ICH[? 3 T QK P R
R13 -15 RXT3GE1J1047 ‘CHIP E 100K J 1/146W
R15% | RR73GB1J1Q05 CHIF R 0 5 -
R17 i RK73IFB2A101J CHIP F 100 J 1/710W
R1& | RK73FB244235 (CHIF 3 L7K Ioi/slon
¢ [
R1% 20 RRTAFZ2A102T JCHIP E 1.0kK J 17 10W
R21 RK73rB2A23237 "CHIP & 228 . 1/710W
A2 RK73IS31J1527 CHIP E 1.5K J 17184
RZ3 RK73EB2A1D01T CHYP & 102 o 1/i0N
R24 RK7?3FE2h272] CHIP F 47K T 1100
R25 RK73IrB2a391] CHIP = 2ag < LAlow
R2& RK73F52A5637 CHIP F 56K T /10K
R27 RX73IFB2A2237 CHTP 3 224 . iA10W
H2a RK73FB2A3317 CRIP F 330 T 1/10W
P29 RK73IFE2A43347 CHZP = 330K It iow
330 rK?3FBZA222)T JUIP B 2. 2K J 1/10W
R21 RK73F3242747 CHiP = 276K PR WA
r32 ATIEBE2A10T CRIFP R 1¢0 J  1/710W
R33 RK7IFS2h221] CHIP F 22C A
R34 RK735B2A3037 CAIP R 1GK J 171Gy
R35 : RK73FZ28104T CHIP & 10CK B
R34 KK73E02447350 CHIZ R 47K J 1/ 10GW
R37 L RKI3FR2h471) CHIP F £77 JoL/ IO
R3e , 3% : RK73-B2A4723 CHI¥ R 4, 9% J o 1s1owW i
raa RKZ?3FB2A203]J CHIP E 105 A
Ra RK735B2A4%54] CHI= R 470K I 1:/10W
ka2 HK7?3FEB2A:i05] CEIP R 10K J o 1/z08
Ra3 RK73FB242237 CHIP R 22K J  1/71CW
R4 FK73EB2A273T SHIP R At I 1 I
R4S RK73FB2A122] CHIF R 1.8K J 1196
X
Ra% -4B FK735B241037 CeTe R 10% J 1/710W
R49 R%77FARA1E2] CHIP P 1,88 J 17104
") RK737BZ2A184°0 C2IP R 180K J 1/,704
RS RK?3F5242237 CHIP R 22K J 17104
RS2 RK73FBZA1C3S C=IP R 10% J 17100 :
R93 RK73F32A2231] CHIF 2 2zK J ls1aW !
F54 ,55 RK73IFB2A1C2T CHI® P 1.0K J 1/1GW H
RZ6 -53 RK73FB2A473) CHIF R 47K 4 1710u ‘
R&n RXZIFO2A471T CHIZ R 470 T 1710W .
sl REVIFBZAI035) CHIP & 1.0¥ J 1710W :
HEZ RX72F32A1042 CHI= £ 100K J 1510w ! |
ReZ RK73FBZA02] rCHIP B 1 DK J 1/10w ] .
ked 53 i R{7T3F32A222) CHI® E 2.2E J 17104
Ro& EKT3FBZAT0Z] CHIP = 1. 0% J 1/710W !
%67 R¥7SF225122] LCHI® R 1.2E 1 17164
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g2 Y:PNIFar Cant, Havai) T:=nglznc EF ooz
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TM-641A/741A/741E
PARTS LIST

Partes without Ports Noo 878 108 supciicg.
Lgg Hri’c 2s nin Mentlon 23 C5rs 12 Parts No_ 15 sont pas ournis.

Terle nhine RParts No, w#e7lon rilcat gal aFarL. 28M TX-FX WUNIT [X67-3790-D7)
' ol T — .
Ref. Na. Address :Non. Parts Ne. | Deseription Desti- |Re-
wie, : nation |marks
R ES T B B L E o A TR S - B
R48 RK73FBR2A2205 CHiP R 22 I TN
R&6% R92-0670-D5 CEIZ R 0 SHM
g0 RKT3FEZA1D4] CHIP & 100% S 1510K
RI2 RK73FB28Z221) GHIP R 220 J  L/M0W
R73 aKTIFBZAZ20] CHAIF R 22 I B Rl
R74 LRKT3FB2A221T CRI? R 220 J o 171CW
273 RK73F32A470JT GHIF & 47y J 110w
377 R$2-1213-05 SCLIE 10D el
R78 , "9 RK73TFRZAZ23]T ICHIP R 22K J I/L1OM
r80 R92-0595-05 SaLTD ¢ 172
k81 RKI3FE2A103) CHIP X 16K T 1r10W i
ag2 RTIGB13222] CH:P R 2.2k Joirsignw
RE3 RK7ZFB2ALT1T CHLIP R 470G J L 10W
RBA R%2-1215-08 ChIC R 470 J  1/2d
7G5 : RE?3FZ2&173J CHIF R 12K J 1410w :
» i
RBa RX73FE281025 CHIP R 0K J )7 .0h
RB9 -92 R92-1252-05 GHIP R 1 BHY
R93 L3¢ : RRZ-C670-05 ChI® = 0 BdM H
193 H RG22 -08772-05 CHIP R D AKM 1
R3¢ =08 RI2-D&70-0nE CHIP R 0 OHY
R59 RGZz-1217-05 CHIP R "
R1IDC-103 ] R92-0670-0% C¥I> R D G&HH
104 RK73F52R4727 CHIF R A, TR J 10w
R105, 106 RS2-0670-05 CHIP R a0 GHM
R108 PK73FBZAES3T CHIF R 680 I L/10N
R11% H 1A32-0670-05 CHIP ® 0 OHM
R118,114 ' R32-0670-09 CHIF & 0 &HM
Vi1 R12-6429-05 TRIMMING PAT. 100K
YR2 R12-6427-05 TRIM PAT. 47K
VR3 8912 -5421-05 TRIY 20T, AL 7K
VH4 I12-5473-08 TRIN S87T. 1CK
TSk S79-0401-0%9 THERMAL SWITCH(OE=(C;
L .z FATT DIRCE
03 -6 # |15V22Z8 DIRDE
D7 DAND IS K JIQ0E
Do 185184 DIADE
D9 JAN235(K) DIGIE
Did 155°.B; D1ODo
nll UMa40! DI8DE
D12 *1303 DISCE
013 ,1¢ b 1535226 DIgDE
D15 bEATA DIEDE
P16 ,17 1535164 CIMDE
[C1 31J40943F IC
ICz * (KCEQO9 IC(2BXHZ YCO-PLL) .
I¢3 KCAC4 ISUNIC AMPY : i
1C4 x [KCEl6 ICURRIVE)
IC5S ' RoC04 [CCAPC
ICh i KSDD4 IC(EM IF2
c? LASQOSH I
Ica r |KCB1Y IC{18-S0MHE =RONT)
ICS L L0s ICCAM [E>»
a: TIHTRCL: [F=T
!
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IM-641A/741A/741E
PARTS LIST

Parts «v'Lhcel Parts No ara rot suppli=a. 280 TX-RX UNIT (X57-3790-01)
LC3 Brue CInc MEATIOATEZS C2N2 12 Parts No. o 2050 233 fuumus 28M SUB UNIT (x68-3840-D1}
Tei'e ohns Parts No. womdon ricnl ge iesert 50M TX-BX UNIT {X57-3800-01)
Ref. No. Addrass [New Parts No ’ Gsascription Desti- [Re-
Purlx B nation |marks
TRES (&£ WK a5 ¥ B ’ ¥ E B M8 1t G|
Qz ISK131¢M1)) FET
Qs 25C27146(Y) TRANSISTER
g4 .5 DTCL24ZU {a161TAL TRANSISTER
Qs 7 OThI1LEK DIGITEL TRANSISTER
59 ASCATILLY) TRANSISTHR
9y 25 105 GRS ~ET
cio 2SK13620Y) TRANSISTER
911 28511198 TRANSISTEA
12 DTG 4 4HF. CIGITAL TRANSISTGH
a13 M TRANSISTER
c'a 3SCITIOYl TRANSISTER
d19% -17 OTCV44EX DIGITAL TRANSISTBR
Q18 250i757¢X) TRANSISTER
d1% P2SK2CBIY ) FET
Q20 2ECUTI4ALY; TRANSISTAR
92z 2SEATLACY Y TFANSISTGER
g22 EMGI TRANSISTER
323 2501 %0ZR TRANSISTOR
Qzd 25027207 TRANSISTSR
g2 DTAL 42K JIGITAL TRANSIST®R
QL DTC147ER DIGITAL TZANSISTRG
Q27 NTCL 443K JIGITAL TRANSISTER
Z1 ¥ |®3&-284D-00 UG UNITrZ8YHZ S0W>
28M SUB UNIT {(X58-3840-01)
c2nl CCT3RCATHAT1] CHIP ¢ 270PF 3 -
€202, 293 CKIIFHFIHLIT2K CHIP ¢ 1500PF X
~204 CM73F2H241] CHIP ¢ 240PT J
L2031 L33-1357-0% CATL(ITY
L207 La0-1a01-1% SHALL FIXED [NJDUCT&SCI1I0UH?
3267 x [R92-0634-05 CHIP 3 33 J 1724
Qz0. I25c:971 TRARSISTOR
Q262 lx 125C3240 TRANSISTOR !
50M TX-RX UNIT (X57-3800-01)
AlT-1325-01 ICHASSIS
. |Bez-2037-04 “CABEL<S/N®, UNLT) >
c1 I» |scessizaTens CERAMIC TSPE J
() CCASSL2HSAS] CCRAKIC S6PE J
c3 CCL5SL2F6BOT CERAMIC 68PF J !
C4 CC495LZHI0LT CZRAMIC 1 0GPF J ;
C§ CCAESL2:680) CEAMIC £8PT J ;
Cé CC4=SL2H120J CIRANIC 1 2PF J
7 CC45SL2H15CT CEFAMIC 15PFF J
CR CCASS._ ZHGE0C CERAMIC 1.06F i
C7 CRPZGB_HIUK CHIP ¢ 0.Ql1UF X
C10 {CKI3F31E2 03k CHI® G Hn.01UF K
I
C:l ,i2 CKT3G3THI TR SEIP ¢ g.01us K
13 CRT3FBLII0ZA CHIP T J.01UF K
ri4 ,:5 TKIZG3ALHICIK SEIP o a.qlus K
C1% CKTIERLT1034 CHIP C 0.01UF K
017 CoRAGCHI A 1200 nHIP = 12PE J
i
LSzancnevia KLSA P Curuada
94 Y. PAFar Esst, Hawam T.Erglznc E=C..rpu
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TM-641A/741A/741E

PARTS LIST

50M TX-AX UNIT [X57-3800-01)

Addrass rNeﬂ

Ref. No. Parts No. W Deseription I—DGS_H' Re-
rn'ls natioa Imarks
¢RFS (@ | B & F " 2 & /08 S ElET
1. . o
G CXT3GB1IHLOIK CHIP € 0.0I1UF K AW
cLy CC73IFCHLADAD) CHIP ¢ 4PF b ,
¢20 CK73GB1R103% CHIP C C.01UF “
c21 -24 CK73FBIE103K CHIPF C 0.0.UF K
€25 CK73FEIHI0ZK |CH[F’ C 1C0OCPE 4
C26 CK73FBLIELQ3K CHIP & D.D1UF K
ca7? CCTIFCHT1EO4NC CHIP & LL0PE 7
cu8 CED4NWICATON LELCECTSR 17UF JAWY :
cas CK73GA1E103% CHIP C g.01u% <
cic , 21 CK73EF:IC105T CH'P C 1, 0LTF Z
€32 C92-00733-05 'CHIP TaN 0.a7u¢ ZhWy
£33 CK73FB1E: Q4K CHIP C Q. 00F K
G334 £52-0504-05 C5Ir T&N 9. 88UF 2CHY
c3s CEDANHIC4Y0M ELECTRW AH)r TEWY
C36 CK?3FA1EIC3K CHIP C g.0yu= L
C37 CC3GCHIHIOSD CHIP C LPS v’
38 CECANWZLATOM 'ELECTRO 47UF l6Wy H
c3e CR7I3CBLE Q3K CHIP C Q.014%F K
40 C32-0004-0% ELECTRO L. OUF 14H
Gal N CK73FH1E1L3% CHIP C a.0_u= %
G4 2 CED4NNIZIDOM ELECTRE IDUF 250
C&3 |44 CKI3FB1E1C3K CHIP C 0.01UF K
C4s CK7?3FBLE1Q3K ICHIP C 0,D01UF K
cae CZO4ANH1CATCH ELECTRG 47GF 15KV
47 -9 CX73FBI1E103K CEI? C g.alur ¥
C50 SCT7IFCHIHZ?D. CRIP 27Pr a
C51 CCT?3FGHAR1207T CHI? C 12P~ J
€52 GK7?3REF1C61052 GCHIP C 1.0UF z
ok CK73FB1C105K CHIP ¢ o.D19F K
Gha CX7IFBIHI0ZK CHIP C 1000PF R
C55 -57 ICK73FRLE103K CHIP C.O1UF K
€586 CEO04NW1E 100K PELECTARE 1DUF Z5%WY
¢8G9 SEQANNIA33QK ELECTRY 33U- 10Ny
CeG CKT3FBIELIQ3K CHIP C D.O1YJF K
GBl CCoANWIA2ZIN ELECTRE 220UF 1CWY
E
(&2 CCT3IFCHIH100D CHIF & 10FF D
Ca3 &4 CK?3FBIE103K CHIP 0.C1UF k
JES CC73FCH1H152] CHIE ¢ 1spF z !
Céb CK73FB1S 1034 CHIP C 0.0LUF K
CB7 CLGANHICIA1H CLECTRMG 100UF 1aku
C&B 49 CK73FA1E103K CHIP C 5.01UF K
o CKI3FB:E223K CHIP 0.022UF &
o7l CK73FBrE103K CHIP £ 0, 01UF X
G72 CR72EF1CLOS2 LEIZ C 1.0GF z
G73 CEDANWIZ1DOY ELECTR® 10UF 23WY
c7s CK73FB1E1 903K CHIF C o.01dF K
C75% TK?3EF1CICSZ CHIP C Lol d
274 CX73FB:EZ223K CHIP § 0.0220F K
T CK73FBLH&B K CHIP C 630°F K
£78 CCYIFCHIH22. CHIP C 220PF J
579 LEBD CX73FBIETO3K CHls ¢ 0.0WUE K ]
o1 SE73FB1HIQ2Y GHIP C J0Q0FF K
caz CEDLNNIZS30¥ ZL.ECTRE I30F 25y
g2 CK73FB1Ei0ZK CHIP C 0.0:u= %
B4 CHY3F2437%1) CHIT & 3702F =
L >cambnauia USA P Canzda
Y:RXiFar East. Hawail) T:Engled ECuncpe
Y ANFES(Ewcael Yluzzain MOl Amas Ay ixliates sasery o lics gamponenls.
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PARTS LIST

Farks witnour Parts Mo. are not s.poled.
22 371018 NET MERTIETNAS O34 4 Parts No, NS SONL &S fCurnis.
lele ohne Barls No werger nicre geliora-.

50M TR-RX UNIT {X57-3200-01)

I
New

Aef. Ne. Addrass Parts No. Description Desti- |Re-
Parts ndtion (marks
sEES T & |4 ¥ & & 5 ¥ & f /780 B tt (e M
CBS GKIIF24E20] CHIP C B2PF )
CH6 « |£93-0209-0% CERAHKIC 0.0068UF J
ca? CC73FCHLH350] CHEIP C IGPF J
[ofalsi * [C93-0506-0S CGERAXIC 0.0068UF J
cas CKI3F21C)10=K CHIP C 0.011F K
C30 CC73FCHIHOZOC CEI? 2.0FF g
Cy: CC73FCHI -0R 30 CHIP < 0.5PF C
C3% -84 CKI3F81Z102K CEIP O 0.01U= K
C33 CC72FCHIZD20C ICHTP C 2.0PF C
C98 ,9% CCV3FCHIH3¢0J iChL? r J9PF 1
clan CK73FBE1E Q03X JCHIP C D.01UR A
Zlo1 CCI3FCHIHOASE sCcHIPE C 0.5¢°F ©
c1¢2-1.1 CCIIFEL1E101d fCHIP C 1GOFF J
Cl12-113 CK73FEIE103K ECHIF c 0.01uF Kk
Cl1ia FCK73GE1H: 03K 1CHIP C 0.0lUF X
C115,114 !CK73FBIEJDEK ;EH[? ¢ a.GIyr | K
Cl17 CR73FBIHI 02K [CHIP C 100CPF K
ci14 CEDANKWIELICON L_ECTRE 10UF 25wy
C119 | ICK73FEIE102K CHIP ¢ D.0tUF ¥
c124,12% i CR73FB1E1Q2K CHIZ C 0.31Uf K
Cl126 H CKI3681=102K Fo7T 1o 1COGPE X
C127 CRY3IFBIELIT3K CHIP C 0.01UF K
cl28 CCP3IGCHiIH270J [ e 27PF J
C23C,13: CC73FCRIMNIESC cdlF C 1.5PF c
C132 CCI3FECHIH1=NT CHIP L 1SPF J
€.33 CCY3IFCE1HZ6G) GHIP C SRl 1
Cl134 CCT730CHIHASOC CHIP 2 5eF C
€135 CCYIFSLIHINT CHIP C 100PF J
Cl3s CKI3FBIELIOLK CEIR C 0. 100 K
€136 CCPIGCHIETST CHIP C 150PF J
Ci39,'10 SCT3ECR1IHATCT SuIe o 47P= J
~C1 C05-03e5-03 TRIMMING CAP.1UPF
E22-Dé673-3a TERSINALS +)
i E30-3009-05 ANT. CAOLE
CH1 .2 l E4d0-5451-05 PIN ASSY¢1ZzP)
J1 E11-0£42-05 SHENE JACK
TP2 E23-0465-05 TERHINALCTP)
| * |F1C-200&-04 SHIELDING PLATECFINAL? L
F10-2009-0a SHIELDING PLATE(L TYPE? : .
» [F10-2010-03 SHIELDING CEVER ;
F10-2G12-D4 SHIELCING CASE (VER-PLL) :
F20-1008-D4 INSULATING SHEET(APC) §
{F20-1790-01 YTNSULATING SHEET(A0X22) ;
GO2-060C-14 "ALAT SPIING(THERMAL SWITCH?
GD2-070%-0¢z ~LAT SPRING(BPF CBIL)
3 |GOZ-CTIE-CL FLAT SPRINGCAPC TRY
GUZ-97158-0c SLAT SPLINGCYCE)
Gl11-C633-GL CENIVCTIVE AUBBERCCNL, CN2 S5XE
: Gll-2647% G2 INSULATING SHEETI(APC TR
: G:3-0841-02 CUSHTIANIXTAL)
Gi3-13.9-54 CUSHI@N:YEA 22X15)
GI3-1332-04 CUakIEN
Gi3-1337-54 CUSHZ3SN(BPF CHIL,VCH)
i
L Scancingvia KeUSA PrCanaula
Y:P¥Far East, Hawaill  TiEngland EEurope
Y:AAFES(Erciur) XAryza  MIter Aess M inciaps satery entzal comeaneits.
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PARTS LIST

Lex i LhCles nen naantermes ans 0 Parts Na, r2 5L 485 raurnis.
TEile 2nca Parts No.warder nich gelicrsrt.

5 G CRGUT Paris Mo, e not suppisd

BOM TX-AX UNIT {X57-3800-01)

Ref. Na, Irddress N¢~:J Parts Ng. )7 Description Pesti~ |Re-
Pt natien |marks
£MmES |0 &g s 2 8 3 ! ® B L/AE H !
—— y— §|_ U
G53-0508-01 PRCKING
330-0533-14 SPACER(ZTNAL Y
F42-D47" G4 ICC CORY BUSHING
a0 L76-1013-55 TILTER
CF1 Ly2-0372-C5 CERAMIL EILTEBC(CFWMASSE;
i1 L3d-2241-05 CHOI_LYELLEw)
L2 -1 L34-4243-03 COILINHLTE ,
LS L34-4751-1S 2EILL{1ST 1E? ‘
L6 L40-1582-19 Sea L FLXED TNLUCTRCO. L5LH]
L? L10-1301-19 SMaLL SIYED INDUCTGR: 1DUH)
L8 ¥ |u34~1347-08 CRIL 1a.3T)
L3 |L40-4762-19 SMALL FLXED THDUGTOR(D.47UK) ‘
11D £ lLao-1882-79 S5MALL FIXED INDUCTOR(D.I18UK) |
L1} £ |L3a-1342-95 CaTL (2.57) | ]
iz L34-1354-35 CarlL (8,57
13 x |L34-1338-CS LOIL (BT)
.14 x |L3d-13£5-05 cHTL (17>
L5 t [L34-1346-09 corL (473
L1& L34-1364-C5 el (20.5T1
L:? 1 |L34-138%-0Y CEIL (5.5T:
L18 ¥ |L34-1348~05 COIL ¢5.8T)
L1S t |L33-0742-05 SMaLL FLXED INDUCTBSCICUK:
L20 .21 ¥ |L34-1727-05 ]CQIL {6.57)
L25 L40-1001-19 ISMALL FIXSD INDLSTERC10UE)
L26 L40-1582-13 iSMALL FIXEL INDUGCTERC(O. LSUS)
L27 ¥ |L40-:592-19 SMALL FIXED INDUSTER(D. $5UH>
s L40-2282-1% SMALL FIXED LNDUCTSR(D. 220H)
X1 ¥ |L77-1461-0% CRYSTAL RESONATGAL:1.05MHZ)
YF. » L7 =042 05 [CZYSTAL FILTER(10.595MHZ)
x |NOB-2175-C5 SCRIW 33D
N7 -26(06-45 SRAZJER HEAD TAPTITEZ SCREH
N37-2606-44 SRAZER HZAD TAPTITE SCREW
NBA-2506-46 FLAT HEAD TAPTITE SOREM
5 RET3EDZELT72S iCHIP R L. 7K I 1/:0% '
n2 RX73FEZA103] tH1P R LOK J 1,104
Rz RK72F525472] CHIP R 47K i 1/10W
R RK73FB2A4807 CHTP R 68 J 1108
RS RK73FE24271) CHIZ B 230 1 /0w
Re REFZFB2ALE0 CHLP & 66 I 17100
7,8 AK72GE1J104T CHI> R 100% I 1714W
R RK73G51.7552] CHIC R 5.6% I 1/1EW
R10 AEF3GRT1J15L] CHIP R 150K T 1.6
31t RK73IGHTILI01. [CKIP R 105 J o 1/1eW
R1Z2 AKI3GB15103T ’CHIP F Loy I 1/16W
313 -15 RKY3GE1I1041 cHIP B 1DOK T 1-1&W
816 RE73GB.I1007 CHIP % 10 S 1/15K
17 HKT3FE 21010 CEIP R LoD J 1/10W
R85 RK73IFB2A473J CHIZ R ATK J rigw
P19 20 RK73EBEA102] CHIP R 1.0K Io1s1ow '
R21 RX73FE2A223] [CHIF R 22K ] l/i0W
R22 RK?3GB1I152] CHL® R 1.5% J L7164
R2 3 AKPIFE2A1GT] IR R 103 Joy
R2a L, RE7IF82A152] CiIP R 1. 5K J 17109 ’
L= xandinay & KLISA P.Caeda
Y-PUFa Eask Hawai]  T:Cnalbed  EEurope
Y. AMFES(Crepe) Ydustralia MOther Arss A odicales saiety cracal comporanls.,



| VI-b4 1A/ /4 1TA/ /41
PARTS LIST

Pares vabirdirk Parts Ne 8re nat fucsksa.
LA arsickes nionr meoLicanez cims 12 Parts Na. w 80an pas Fous s,

“2ile cmine Parts Na waras s nicsr galizferyg SOM TX-RX UNIT {X&7-3800-Q1}
Ref. No. Address |New Farts No. : Dascription Dasti- |Re-
Parks| . natian Imsrgs
rRES |1t ®|# 3 & ¥ & . B & /8 B = w1,
32S RKZ3FB2A371J [“HTE R 390 Jd 1710W
R3¢ R¥73FB2A5E3] :CHIP R S6K I 1/710¥
§27 RK73FB28223] {CHIP R 22% J 1/10#
R28 RX73FB2Aa3211 1CF1R R 330 J 1/10W
330 RH?3FB2822%] CHZP R 2.2K J 1710
R31 rRK73IFR242740 CHIC R 270K J 1/10W
R32 RX735E2410.1] CHTP R 10D J 171GH
R33 CRKPACER2A2EY S cHl=® R 220 J 17109
3L CRXTIFB24103) CHIP R L0x J lr1CH
R25 :HKTEFBEhjfﬁJ GET? R 320K J 17104
R30L ERK?3FBQM?3] CHIP R 47K J 1/1CH
R37 *K73IFB2A5T1T CHI? R 470 J 1/10W
R38 RX737B24472] CHIP R 4., 7K J 1/71G¥
Rz0 FK73FB24,037 CHI? & 10K I 17109
R4l ' RX73FB244714] CFIP R 470K J 1r154
- <
) | iRKTIFAZAI03T CHIP R 10K J o l/ioN
R43 : tRX73FEZA2232 coIP R 22K T 17194
G454 REISF22A273T CHIP R 27K J 1/:0%
R4S RK7ZFBZA1E20 CHIZ R 1.BK J 1/1DN
944 -44 : RHKIFFB2A103T CHIP Rk 10K J i/ i0W ¢
Rz29 E ARPIFG2AE2T CHIZ K 1.BK J 1/10M
R%GC ' RK73FB2A1547 ICHIP R 150K < 1/10%
R51 RKI3FR2A223] iCHL® = 22K J 171D0N
RSZ7 RK93PB2£1037 \CHZP R 1UK s 1/10%
RS3 FH73FR2A223S (GHI? A 22K J 1/10W
RS54 55 RK73FB24A102] CHIP R 1.0K J o 1/10% b
R5¢ -59 RK73FR2A¢73J GHIP » 17K J 17iOW i
R5¢ , 60 RETIFB2A470] CHIP R 417 J 1/10W ;
E6L RKIZFB2A109T CHIP Fk 1.0% J 1/10w
R&2 RX73FB2A47027 CHIP R 4.7K J 17104
REZ RKT3=BE2816T CHIP E 1BK S5  L/7V0W
R&4 , 65 AKTAFBZA222C SHIP R 2.2K J 17104
R&& RE7IFB2A102T CHIP R 1.0K S Y/i0W
R&7 SK73F3Z2A122] CHIR R 19K J 1/1GH
R&B RX73AFB2A2207T CHIP R oy S i1/10M
A69 . R22-0£70-05 CAle R Q @HH
R70 : RK73FBZA10LS CHIP R 100K J 1/10%W
372 H RKI3FE2A4L71T CHI® B 470 J 17104
R73 . EK7ZFB2AI2D. CHIE R 12 2 A
n7d . RKI3FR2A471] CHI=2 A 471 J 1710W
R75 . RK73F32AL70° CEIP H 47 J  1/710W
R74 i RET3CB28472 CHIP ® 4. 7K J 1/10W
RV 92-1213-25 alLIb 106 1724W
R7& , 74 ' RK73cB2az23 CHIP & 22K J 1710W
ABO i k92 -0e&5-05 c={p P 22 J 1724
i 1
RS | RXT73FB2A222] :CHZP R 2.2K J 1/710W
RB2 : RR73CE17332 iCHI? R 3. 3K J 1/164W
Rax . AK72FB2ALT 1] CHIP R 470 J 1710W
B ; R22-3215-D5 CHIZ R 470 J 1/2¥%
RA& : Re32-12%2-05 ]CH?P R 0 &FM
age ! RX73rB2r102] CHIP 3 i.0K J 1/1DW
RS0 i AKTI631I1CHT GHIP R 1.0% J 17i6%
B33 ,5L P22-0670-0% CHIP R D gH
=95 292-0473-05 CETP R 0 O4M
k75 -34 R&2-0470-0% CHIP R 0 QHX
|
L Suancnavia KJSA PCanada
88 Y:PYiFar Eagw Hawe) T:Zngjand EEurope

YUWFES{Europe) Yohushalia  BEOTwr Aseas Ay indicates salsty caocal comporenls



.'

% MNow —arsy
Crart 2 withouk MParts No. are not syonies
L= arE.Cs e Irent onnes dans le Parts Mo, NE 5678 pay Fdurrls.
Ta s orrme Parls No warcen richt gelefert.

TM-B4TA/7ATA/T4AT:

PARTS LIST

EOM TX-RX URIT {¢57-3BD0-D1)

 n— =T
Ref. MNo. Address NEMJ Farts No. ; Dascription Desti+ |Re-
B nation |marks
FpHES 4 R |§F 8 F 8 B & B SSBEH N 23 & &t
RIS R32-1217-03 CHIF R ]
RI0D-103 RG2-0570-35 CSKIP o 0 OHM
Radnz RR73FRza47 2] GHIP P 4,7K T 14104
k105, 108 R32-D600-08 CHIP R 0 GHM
5108 RK737RZ2A1077 CiHley ? 10K P S91
F10T JKT3651J4732 oAHL= R 17K J 1/14H
210 SK73Fz2a221° CEIP R 220 I 1/10W r
R11: R$2~n670-0% CHIP R 0 A-HM
RI1Z-14 R92-1252-0% CHiE R % OEM
VEi 212-6423%-05 T=I* PIT. 100K
YR Ri2-p127-0% TRIM PET. LK
V=33 Ri2-&421-05% TRIM POT. L7
VG4 R12-6423-05 TRiIM POT. -0K
T51 559-0444-03 THERMAL SWITCHLYA"C)
by, .2 Ha27 L180E '
B3 -6 15V22B8 DIGLE
7 DAN235(K} JI3LE
& 155. 84 DISDE
oS DANZ235 1K) LIO0E
0o ]551861 DIGCE
N1l MIz07 ITEDE
G17 ¥13083 DIODE
313,14 155224 [ IB0E
0i5 DSA3AL D10DE
D14 17 155164 0IGDE
1C1 BUAO94BF I1C
Itz * (KTHIO0 [C{5OMHZ VCA-OLLY
res KCaCH TCINIC AMP?}
1C4 3 |KCBlB [C(DRIVE!
ICR KCCQ4 TCE2pPC)
I1Ce KCDO4 ICIFM LE DET
g7 LASDIGM IC10V AVR>
TZg + |KCB19 TCCL0-6MHZ FRONT:
Ics KCDOos JCLAH =M}
5 JSK1B4¢S) FCT
az? 35K133(V17Z} FET
03 25C27144Y) TRANSISTAR
Q¢ NTC1 443K DIGITAL TRANSISTIAR
< DTCl445U IDIGITAL TRANSISTAR
96 7 DTATIAEK DIGITAL TRA&NSISTAR
Qg 25CZT14:i Y TRANSIZTER
Qe 25J:106CGRD FET
R1G 2SA1362(Y) ITRENSISTOR
g1l 288111958 i TRANSISTER
g1z DTC144RK FRLQL LR
g1z FMW3 FSLnE0
Fld 2502720V A
6.5 -17 DTCIA4EK FULOGE SR D
c's 25D 1757K kFonRz
a1§ 28K 20B(Y FET
a2n F5C2714<Y) RSead~
Qz1 25C2712CY; (I SR
0z2 FFG1 NSUNAT
Q23 25019022 P35 01T X
1 1
L Seendinavia CUSA P-Canads
Y:PX{Fz East, Hawail) TLrgand  Efwope
¥-AAFE SIELrope) EAuerais  M:Oter freas A ndicates aaiery enteal componeants.

ac



| VI-O& 1A/ /& 1TA//41E
PARTS LIST

100

w Mzw Parts

Farts witrout Parts Na. 2 nal supnhed.

L2s arilclzas nor MEnTon 23 Ains 1§ Parts No. NE scnlpas o i s,

Ta'le ara Farts Na. werdar nicneg = isle -7,

50M T2(-RX UNIT (X57-380D-01)
50 SUE UMLT (X5B-3B30-031
220M TX-AX UNIT IX57 3810-10})

Ref, MNa. Address [Naw Parts RNg, ! Description Dasti- [Re-
Oarts R nation |marks
EnEgs &£ & B & F =5 M & g R B = | wE
Q24 SCR7:2¢Y1 b AG
225 ATAL11l4EK FOYARILETL YRR
Q24 DTC143Ck FUINIGE TR AD
2l X3§-3640-23 SU3 UN[TUS0M S04 .
50M SUB UNIT (X58-3840-03)
Cacl CC73FCHiIH391T CHTE 3S0PF J -
€202 CCT3FCHIHZ21] CHIBR © 22027 J
C20% CKT3FBIHL?1K CHlZ C© 290PF By
G204 ] CHTIF2HS10] CHIiP ¢ FIPT J
L201 L3I¢=1357-05 e ENEY N {203
L20% L40-1007-%9 SEYRITAAS5*9  (10UHD ;
Q201 2SC1972 ~SHNAS
Q2¢2 HRF492 F5y2"Z73 .
220M TX-RX UNIT (X57-3810-10)
ALC-1316-0% CHASSIS I
|
B42-2137-04 LAB=L(S/NI UNIT: |
G3 CCI37CHLIEDR0C CFEIP C 2PF C
c?7 -9 CKTIFRIRI102K CHIP C 1000pP - %
C10 CK73FBYE: 02K CRIP O G.a1ur K
Clt CC73FCHLHORSE CHI? G 0.5%PF C
612 CCI3ITTRIE5&0T CEIP © atP= J
C1l4 CC73FCH1HORSCG CHIF C 0. 5PF C i
Ct5 CCI3°ChLE1207 CH1P C 12P% J i
C17 CC73FCHIHI20J CHIZ G IPEF g g
cig CK73FBiHLOZK CHIP C 100CPIF K i
Cl19 CC73FCHiIMOBAD CHIZ G apc 2 H
I
G20 CKI35BiH10ZK CH1P C 1006 °>F K
C21 CCT2FCH1IHQEQD CRAI? C APE ]
G22 CK73-B.E.02K CHIP T 0.0t id
C24 CK7IFA1ETQ3K CHIZ C G.Q1UF K
C25 CC455L2HO300 CExAMIC J.0P7 C
C24 CK73IFB1H1IO2K CHIZ C 10QDPF K
c29 CK73FBZE:03K CHip © 0.014F k¢
C30 CC73FCHIHLSQT CRIP C 15P7 J
C3l CK73FBIH:I 02K CHIP & 1000%F X
Cc3z CK73FB1E1Q4K CRIP & 0.13UF K
C34 ,33 CK73EF1Ci 052 CHIP C 1.0UF Z
Cc34a , 327 CKT3IFA1IE103K CRIP & 0.01UF K
Cia 45 CEO4NHIC470M ELEZTRGE L7UPR 16WY
C1é4 C92-05D4-05 CHIP TAN 0.68JF Z0WY
z7 CEQ4ANHIC470M ELECTRE L7UF 1EWV
C4g C92-0003-05S CEIP TAvY 0.47UF 25WV
cs0 GEQaNWI1C47CH SLECTRY 47UF 1&WY
€51 432 CKI73FBIE)OGK CHIP ¢ 0.01%F Y
G553 ,54 CKI37BIH10ZK CHIP o shidy K
€55 CKT3EF1C105Z cEIP & 1.0UF Z
C54 CCI3FUIL=1900 GCHIF 15PF -
<57 TKTIF2l<102K CR1P T 1G00°T ht
€538 CCT3FUILI =200, CHIF C 20PF J
Cs5% 60U CKTIF31X102K k1P C 1000PT K
Che GEOANW, Ce70H ELESTRY 47GF 12WY |
1
L:Seand ravia [ =UNC P-Canzada
Y:FX(Far East, Hawsi, T-Sng'ard EEwrcpe
¥.AAFES(Euicpe) Khuslraia  MOther Aeas M indicates salety criacal compeneins.



| IVI-641A//4TA//741E
PARTS LIST

P#ig witheut Parts Noo aro not suop led.
.23 arliclos non menlienngs dans 2 Parts Mg na vonr pes fou s,

Ttz &g Pads Ny warcen Alchz qolefers Z20M TX-RX UNIT (X57-3810-10}
Ref, No Address [Neow| Parts Nb. Dascriptian Desti- jRe-
Pt nation prarks
tEmES |2 A | E 2 % = B & /8 8 |l eywE
cé&z CKI3FRIE10ZK CHID C 1000PE s
Cé63 CLI7ZFBLEIDIK CHIP ¢ 0.01UF K
céa CRDANWIZ100M ELECTHO 10UF 25YV
065 L CEU£NW1A330% ELECTRA 32UT L0WY
(M [ CX72FBLE1D3K CHIP C 0.0:LUF K
067 CKT3FE1H102K CHIP & 1000P= K
CoE ,49 CST3FCHIELADD CEIE C 16PF D
£70 CKT3FBIELIG3K CHIP C G.01UR K
Y1 =13 CKI3FB1NM1021 CYIT ¢ 1900PS k
c74 CRYPIFBIH223K CHIP C D.ORFUF K
€75 CEOLNKIGIDIN ELECTRO 100UF L6WY
7R CK7?3EE1C1057 CcH1® ¢ 1.0U= z
77,78 CX72FBtH1 02X CHIP ¢ 10095F ®
C79 5 |CKT3ES1C105Z CHIP ¢ 1.OUF z
CB° i CC455L2HIBAT iCERAHlC 18PF J
caz CK732B1H102K CHIP € PODORF K L
o3 CKASBZH: 02K CERAMIC 1 00GPF K
o ¥ 5C45SL.2H020C CERAMZIZ 2.0PC G
CB= CC73IFCHIS0RSC CELP ¢ 0.5p= C
of : 153 CC72IFCE1~0RSC CHI= C 0.5pP% C
ce7 CCRIFCEIHD2OC CHIS ¢ 2.0FF g
cas © gCCASSL2HZ220T IGERANMIC 225F J
ces CCas55L2HIA0T ICZERAMIC 1BEF J
£90 ~92 CK73FBI®192K CHIP C 1 000OPF K
c93 CCT3FCHIHAZ5C CHIP C a.%PF C
Co4 CY73F250500 CHIZ C 5.0PS )}
C55 CC73FCH1HD20E CHIFP C 2. 0Pk C
58 CK72FBIE1D3K CHIP ¢ o.GLue i
C37 CCT3FCHF1IHISOT CHIP C 15PF J
C98 CK?3F31H102K CHIF ¢ 100QPF K
CYe CEO4NN1EQCN ELECTRR 10LUF 254
ciod P GC73FCHIHG10¢ ZHIP C 1PF z
C10: { CEGANWIETQOM ELECTRO 1 0UF 25w
C1az : CC73FCET1HERQT 1LHIZ ¢ A7PF ]
cia3 CK73FB14102K CHIP C L0DGPF K
C104 CKX73FB1E3 03K CHIP & 0.C¢1UF X
c1as CKR73FBYH223K SEIF C D.022UF K
8106 CC?3FCHIH4TOT CHIP C 47FF Jd
€108 CC73FCHIHB3507 CRI? C JSFF J
Ci0g.110 | CK73FR1EI102K CHIP C 100GFF K
c1l CK73FB1E103K CHIP C a.010> K
Cll2 | CED4RH{ A221H ELECT=d 220UF 1%
£113 CC73FSLiIHIODAOD CHIP C 102F D
cl.4,115 GCC73FSL1F101T cHl> ¢ JCapPkr z
Clie CC73FCHIXD60D CHIP C &PF a)
S119 CEQ4Nw1E1QGM ELECTE® 100F Z5hV
cl120-127 CC73FSLINI0LT CHIP & 100k J
28,129 CK7T3FBIRE1G2K CHID ¢ 100CPS K
GLl3¢ CEO4EWIC102H ELECTEG locour 16WY
£131 : CC73RCHTHOT0D CHIP C 7PF J
€133 CCY3FCHYHiDOD CHIP C 10°F [
Cl34 b CX73FG:Ei 03K CRIF C 0. 01GF K
G135-1327 CK?3FB1IHID2K CHIP C 100CPE K
clag CC7IFCHLINOLOC CHIP ¢ 15F C
TC: CC5-0371-05 TEIM CAP 10P7
L
LScansmavia KUSA P.Canada
V-PilFar Eost, Hawal]  TEngand  Euwcpe 101

Y:AAFES(Ewee! LAyslraly MEGier Areas A wdicstes salply cnfcal componsnts



TM-641A/741A/7471E
PARTS LIST

N NEWNFarTS
DgeTs AL L Parts No ar2 Nat sueolixd,

LI art c:gs nen mselonngs 32ns 1o Parrs Ne me 3270 0as Faurnis.

@il Ons Parvs Neo, w2 ~dos micht ggtie‘en s,

| 220M 1%-RX UNIT (X87-3810-10)

Ref. No. Address |New Parts No. Description Desti- |Re-
Farlz| nation mirks
cTmES tr | F Ww s B S W oa &8 B = | s
E22-0&673-04 TERMINAL BBARLC(:+2> i
E3C-300%-05 ANT. CABLE E
CND L2 [40-5461-0% DIN AECY ;
J1 E11 :0442-09 PUSNE TACK
J2 ’ : EA3-0&15-05% TEXHMINALCTP)
r
E Flo«1Lld6-04 SEIELD.NG PLATL
| F10-2C12-03 SHIELDING CRVEFR
’ Fin-2C1z-04 SHIELDING PLATE(VCN=PLL:
F20-1C0%-D4 TNSULATING SHEETU(AFCY
GC2=-0800-14 SLAT SPAING{TRESMAL SwITCA) )
GaZ2-0705-04 FLAT SPRING
Ga2-071%-D4 FLAT SPRINGCAPT TER>»
GA2-0716-04 ELAT SPRINGI#C@ )
Gl1-0s5%-0a SHEET{CHN1,CHZ2 55X8>
C12=-0854=-14 CONDUCTIVE RUBEEZ .
Gl1-DE6i-04 INSULATTING SHEZT(AFL TRX
G13-094]-C CUSHLUN(XTAL)
G12-1337-C4 CUSHIGN(VC@)
C13-3349-Ce GUSHION(VCE 22¥™M
G13=.351-34 CUSHI®NC 53 XA?
Jaz-c471~0L ac C®&30 FUSHING
cDi L75-1G13-25 =ILTER
oF1 L72=0372-05 CZRAMEIC FILTCRCCFWMASER)
L1 -4 t |L3s-4275-05 C8IL¢1ST IF)
LS L4G-1062-19 SMALL FIXED JNJOUCTRACO. 1UH>
L& * |L3A-£2BG-05 CHrL
L0 L4C-1582-1% SMALL FIKED INQUCTER(D, 1SJH:
L11 L34~1235-25 CRTL
L.2 L33-1207-05 GOIL i
L1z L32-120c-0% CEL
L4 L33-09D8-05 COIL :
s
L1514 LJ2-0641-0% CIIL ;
L9 LA0-8272-4¢ SMALL FIXED TNDUCTERCEDNH) :
L0 L49-3001-2% SMALL FIXED LNDUCTE®IC10UK: :
L21 L40-1062-1¢ S¥ALL FIXED INDUGCTARCLUR» H
27 LA0-3372-45 SMALL FIXED INDUCTEIC(33INH) '
A L77-1405-0S CRYSTAL RESQNATOR(1Z.8MEZ)
X2 * |L77-7463-05 CRYSTAL XES@GNATOR(3IC.37MHZ>
X T |L71-0320-0% CRYSTAL FILTER(30.B2SMHT
NO0%-2077-0% SCREW{MBODULE)Y
NBT-26G6-4% BRAZIER HEAD TAPTITE SCREYW
NBE-2606-46 FLAT HEAD TAPTITE SCREW
RS AR?3IEBZAIZI. CHLF & 33x J L/i0W g
I21) HK73FB2A1045 CHIP 3 F06K I 1/7i0M !
R7 RET3F824i037 CEIP R 100 J 1/10W
is SK736B2A1G53 CHIF = 304K J L/10W
RS RK?3FB2?AL(Q T CEIR R 100 J 1/10W
210 -12 RKT3TAZALIGAS CHIF & UGK J 1/7.0W
R17 RK73FBZA472T CRIP R 47K J 1719%
R1C SK73TRIATO3S CHIP = 10K J 17104
El13 RK753FB2A15:]T CHIP R 130 J 1719%
R1% =9Z-047-D5 CHIF k& 0 mHM
LS cardindvi KUSA P-Canada
1032 Y-FX(F zr East, Hawsz 1) T-Englang EEwrcoe
YA ES[Carnpe) KAgstilia W=Oher Areas A ndsaars salety critogsl eompnenls,



TM-641A/741A/741¢
S PARTS LIST

TR withic Lt Parts Na. 2o o aupchisd
LSS arciclaanan man2tonrss Tan2 15 Parts No. NA SHNT D8 4= S,

Tole chne Parts No werden ricnt yelicicrr. 220M TX-RX UNIT {X57-3310-10)
Ref. Na. Address!Né'h'r Parts No. Descripeion Desti- ;Rt'
Fart rnation 'marks
FEEES [ & ﬁ? T aw ¥ = 8 & B2 # ) & fer R
R20 AKG3FE28122] CHIP R 1.2% J 1710k -1
g2t RK7ISBZAAT 1] iCRkIr & 479G J 1/10W
22 : RKT73ZB2A1DLT ICHIP R pal:] S 1/10W
R24 RK7ZFBZAINTS oAl R 104 J 17104
R2s PHTIFBIALT 3T GRIP R 27K J 1/710W
|
25 RET3FE2L113) CHIP 8 TGK - 1710H
=21 BKI3F224354 CHIP I 290K J /10K
2322 RK7IFB2A103] TOFIE R 140K J L/1DH
R33 .3z R9Z2~d670-045 CHY R o SHV
R3= RXTIFRZAZ22] UHIF R 2. ZK J i/ .0W
R3& RX73FB24A:0"1] cdl> R 13C J 17104
R37 : R37-0575-0% CHIP [ G SHM
438 PKI3FB2A182: CHIP R | .BK T /10
RIS -47 RKZ3FEB2L103J CHIT R 10K J 1/10W
R IKTIFEIAIB2T CHIP R 5. BX S 1/10W
f43 | RKIIFBZAZ23T CHIP R 22X J /10 :
R4: ; RX737B24A27 3] ol R 27K 1 170w i
R4S AKI3FZ2A4732 CHIP P 47K I 1/1CHW
T46 RK73FB245720 CH. P PR 1, 7K J  1/10W
L7 R92-0670-05 VOFTZ X 0 BH™
R%3 RK73IFBIA223T CHTP 3 22K J 17199
RSD RE72FBZa122L] CHIp R 129K J 1/20%
E5z -94 5 RETIEBRALTZT CATZ E 17K J t/10%
Rs5 FR73FZ284TT CHIP R £ J o 1/10wW
k35 . RX7IIFR2AL1QZ. ClHIp [ 100K T L/i0wW
=57 RK73FB2A105T o[22 R 1.CH J 1/10W
RE9 F92-0679~D5S ZHIF X 0 DAY
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TVI-641A/7T41A/T41E
PACKING (MAIN UNIT)

P

63
PACKING FIXTURE
(H11-0830-04)
17
WARRANTY CARD
(B46-0410-20) K
22 (B46-0422-00) P

{B46-0419-00)
INSTRUCTION MANUAL

MICROPHONE (B62-0081-10) K

(T91-0396-05) M, M2

(191-0397-05) K, P

{T91-0398-05)E
102

PROTECTION BAG
(H25-0079-04) 79
BRACKET
DC CORD (J29-0454-03)
(E30-3034-05) 30
SPANNER 105 69
(W01-0414-04) PROTECTION BAG
(H25-0723-04)
2 CAUTION CARD 18
(B58-1001-00)
MIC HOOK
{J20-0319-24)
TAPPING SCREW
{MIC HOOK)
(N46-3010-46) g | _
38 K
FUSE N
(F51-0017

SCREW
SET(N99-0331
-05)

15
UPC CODE LABEL
(B44-2163-04)

70
ITEM CARTON BOX
{H52-0198-04) TM-641A(K)
62 (H52-0103-04) TM-741A (K,P)

(H52.0104-04) TM-741A (M, M2)
(Pl.%'.o\{zsggYégg FOAMED FIXTURE (H52-0105-04) TM-741E (E)
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TM-641A/741A/741¢
) PACKING (MAIN UNIT)

R
22
INSTRUCTION MANUAL
(B62-0083-00) P,M, M2

66
‘ PROTECTION BOARD
(H13-0861-04) P,M, M2

62
POLYSTYRENE FORMED FIXTURE
‘ (H10-2696-02)
2
‘ 65
. POLYSTYRENE PLATE
N (H11-0857-14)E
22
(:’BLYSTYRENE PLATE INSTRUCTION MANUAL
-0084-00)E
 {H11-0856-14)E (B62-0084-00)
22
INSTRUCTION MANUAL
{B62-0083-00)E
Z m\ ’
’
9 2
' POLYSTYRENE FORMED FiXTURE
(H10-2696-02)
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| IVI-O4 1A/ /4 1A//41E
PACKING (OPTIONAL BAND UNIT)

3N
INSTRUCTION MANUAL
(B62-0089-10)

320
PROTECTION BOARD .
g {H13-0855-04) 317
\ POLYSTYRENE FOAMED FIXTURE
(H10-2726-03)
324 340

(Fas
SHEET

(G11-0665-04)

303 335
- SCREW SET
{N93-0355-05)
PROTECTION BAG
(H25-0760-04) S—330
300 O RING
CAUTION LABEL (J69-0325-05)

(B41-0686-04) 7
340 317 o 313
TX-RX UNIT 322 o) TERMINAL
(X57-3790-01) UT-28S PROTECTION BAG § {E23-0657-04)
(X57-3800-01) UT-50S (H25-0029-04)
(X57-3810-10) UT-220S
(X57-3590-12) UT-440S
(X57-3600-11) UT-1200
) /
326 /

300
LABEL
(B42-3488-04)

ITEM CARTON BOX
(H52-0130-04) UT-28S
(H52-0133-04) UT-50S
(H52-0136-04) UT-220S8
(H52-0187-04) UT-440S
(H52-0112-04) UT-1200

328
OUTER PACKING CASE
(H62-0110-04) UT-28S
{H62-0113-04) UT-50S
(H62-0116-04) UT-220S
(H62-0169-04) UT-440S
(H62-0101-04) UT-1200

ITEM

CARTON BOX 305
LABEL
(B42-2454-04)
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TM-641A/741A/741E
o ADJUSTMENT

( ‘ Required Test Equipment 14.Noise generator
1. Tester and DCV.M Use a noise generator whose output contains a high-
Use a tester with high input impedance. frequency component of more than 1,300 MHz (near
2. RF VIVM (RF VM) ignition noise}. '
Input impedance: 1 M ohms or more, 2 pF or less 15.Sweep generator
Voltage range: FS = 10 mV to 300 V Use a sweep generator that can sweep the 1,300
Measurable frequency: 1,300 MHz (maximum) MHz band.
3. Frequency counter (F counter) 16.Tracking generator
Input sensitivity: Approximately 50 mV
Measurable frequency: 1,300 MHz or more Preparation
4. DC power supply « Setcontrols to the position shown in Table 22 unless
Voltage: 10 to 17 V (variable) otherwise specified.
Current: 12 A or more
5. Power meter POWER SW ON CALL SW OfFF
Power measurement ranges: 100 W, 50 W, and 15 AF VOL VR MIN SHIFT, AGC OFF
'. W SQL VOL VR MN TONE, SHIFT OFF
R Input im;zjdince: 50 Othoo " MR/M OFF | REV, STEP OFF
Measurable frequency: 1, z
’ 6. AF vacuum voltmeter (AF VM) VFO. MM vro bTSs OFF

Voltage range: FS= 1 mV to 30 V
Measurable frequency: 50 Hz to 10 kHz Bwn
7. AF generator (AG) RD: Transmission band detection output (100 mV/10 k chms)
Output frequency: 100 Hz to 10 kHz @5_
- Output voltage: 0.5 mVto 1V s%;%
. 8. Linear detector |GND.
] Measurable frequency: 1,300 MHz L8C : DCBVI0OmA max.

Up .
9. Spectrum analyzer o .
Measurable frequency: 1,300 MHz Fig. 43 Microphone Socket (on Front Panel)

Input impedance: 1 M ohms or more ’_JJ_L‘] Table 22

{(When viewed from the front of the set)

10.Directional coupler » Use an insulated tool such as a plastic tool during
11._0scilloscope adjustment (especially trimmer coil adjustment).
Use a high-sensitivity oscilloscope with horizontal e For SSG protection, do not connect a microphone to
input socket. the microphone socket during receiver block adjust-
12.S5G ment.
7 Use an SSG that produces a frequency of 2010 1,300 ¢ check that the power switch is off before the power
. MHz with amplitude and frequency modulation. cord is connected.
‘ Output level: 0.1pV to 100 mV e The SSG output level is displayed at the release end.
13.Dummy resistor * Check that the display and LCD display are shown in
Use an 8-ohm resistor exceeding the rated value in Figure 44 after controls are set as in shown in Table
each band. 29.
a KENWOOD FM MULTIBANDAR TM-841A
)

@O _ O __ O _oec
ACt TP (11 Yygu AL EASE
sy ALY a0t + o o

Cure) | sa \§

Fig. 44

°
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e 144 MHz Band (TM-641A, 741A/E)
Common Section Adjustment

Measurement point

Adjustment point

ftem Condition Test Specification
. Unit |[Terminal | Unit (Parts Method
equipment
1. Lock 1. Frequency: 144.040MHz | Digital TX-RX| TP2 Check the lock 18~30V
voltage Receive voltmeter voltage.
check
The DC power supply must be set to the rated voltage.
Receiver Section Adjustment
Measurement point Adjustment point
item Condition Test Specification
. Unit |Terminal | Unit |Parts Method
equipment
1. Bandpass |1. Frequency: 144.040MHz | Digital TX-RX |L1-4 | Adjyst so that the | Voitmeter reading is
filter (BPF) SSG output: 0 dBu voltmeter voltmeter reading | maximum.
adjustment Modulation: 1 KHz SSG is maximum,
Deviation: 3 KHz
Receive
2. Receive 1. Frequency: 144.040 MHz | Distortion Rear | EXT.SP Check 12 dB SINAD or more
sensitivity 145.940 MHz | meter panel
147.940 MHz | Millivoltmeter
SSG output: -3 dBp Oscilloscope
Modulation; 1 KHz SSG
Deviation: 3 KHz
2. AM sensitivity (K ang P Press the MHz key | 12 dB SINAD or more
models only) and check that the
Fequency: 118.040 MH frequency is set
SSG output: 25 0By 0 118.040 with an
Modulation:1 KHz encoder.
Deviation: 30%
Press the MR key
3. Distortion | 1. Frequency: 145.940 MHz | Distortion Rear |EXT.SP |TX-RX (L& [Minimize the 5% or less
factor SSG output: 40 dBu factor panel distortion factor.
Modulation: 1 KHz Oscilloscope
Deviation: 3 KHz SSG
AF output: 4V/8 ohms
4. Signal 1. Frequency: 145.940 MHz |SSG TX-RX |VR1 |Adjust so that all
strength SSG output: 22dBp {EDs go on, then
meter Modulation: 1 KHz one LED goes off.
adjustment Deviation: 3 KHz
. Adjust the SSG The SSG output is 20 £
2 SSG output: 23 dBu output sothatall |6 dBu
signal strength
meter LEDs go on.
5. Squelch 1. Frequency: 145.940 MHz | SSG Rear | EXT.SP 1. Set the SOL The SQL knob position
check SSG output: Off panel knab to the is between B o‘clock and
Modulation: 1 KHz closed position 11 o'clock.
Deviation: 3 KHz when the SSG | The BUSY LED goes off.
output is off.
2 SSG output: -14dByp The squelch is open.
the BUSY LED goes on.




ADJUSTMENT

Note: Use an adjustment tool with a ceramic or plastic tip 1.5 mm square for L1 through L4.
Fig. 45 144 MHz band adjustment: Component layout (upper view)

Transmitter Section Adjustment
Measurement point i Adjustment point
item Condition Test Specification
. Unit |Terminal | Unit Parts Method
equipment
1. Power 1. Maximum power check Powermeter |Rear (ANT TX-RX [VR3 |Check 57 W or more
adjustment Frequency: 136.000 MMz | Ammeter Panel
145.980 MHz
147.980 MHz
Transmit
; ]
2. High-power adjustment TX-RX JVR3 JAgust. 54w 461059 W (11.5 A o
Transmit less)
3. Medum-power adjust- TX-RX |VR4 |Adjust. 12W 10t0 14 W
ment
Transmit
. 4. Low-power check Check 3to8W
Transmit
I ]
. 2. Deviation |1, Frequency: 145.980 MHz |DC detector | Rear |ANT TX-RX |VRZ |Adjust (in the + 4.0 to 5.0 KHz
adjustment | AG: 1KHz, 50mV(KP, [Oscilloscape |Pane higher + or -
M.M2) direction).
25 mV (E) 4.2 KHz
Filter: 251
L1sK |
Transmit
2. Frequency: 145.980 MH2 Check +221t03.6KHy
AG: 1 KHz, 5.0mV(K.P,
M,M2)
2.5 mV (E)
Transmit
|
3. Tone check [1. Frequency: 145.220 MHz |DC detector |Rear |ANT Check + 0510 1.5 KHz
Tone: On Oscilloscope | Panel
Transmit
4. Protecton {4, Frequency: 147.980 MHz | Ammeter Check 120Aorless
check Antenna- Open
Transmit
. 5. Frequency |1, Frequency: 145.980 MHz |Frequency T TX-RX |TC1 |145.980 MHz + 100 Hz
A check Transmit counter
. Powermeter J
[0 o L —
(v} o
0
o o
\of
VR3
V§4® VR2 L’@
e ? ® Tczlg
@ o P2 ©
5 ) LS@ L‘@ L:’J
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e 430/440 MHz Band (TM-740A/E, UT-440S)
Common Section adjustment

Measurement point Adjustment point
item Condition Test : Specification
. Unit |Terminal | Unit |Parts Method
equipment
1. Lock 1. Frequency: 468.000 MHz | Digital TX-RX| TP2 Check the lock 75~9.1VI(K P}
voltage Receive voltmeter voltage. 7.0 ~9.5V(E, M, M2)
check
Receiver Section Adjustment
Measurement point Adjustment point
ttem Condition Test . . . Specification
equipment Unit | Terminal | Unit |Parts Method
1. Heﬁca_l 1. Frequency: 445.050 MHz | Digital TX-RX ig; 8 a5 B0 M
scanning (K and P) voltmeter ‘ 30 435 440 MHz(E.M, M2)
adjustment 435.050 MHz | Spectrum L3, M
(E, M, M2) analyzer L4X3 ,
Spectrum analyzer: Center | Tracking
of above frequency generator ‘
Tracking generator: Adjust each frequency as shown in the
Output: -30 dBm figure.
2. Receive 1. Frequency: 445.050 MHz | Distortion Rear | EXT.SP Check 12 dB SINAD or more
sensitwvity (K and P) meter panel
435.050 MHz | Miflivoltmeter
(E, M., M2) Oscilloscope
SSG output: -3 dBy SSG
Modulation: 1 KHz
Deviation: 3 KHz
3. Distortion | 1. Frequency: 445.050 MHz |Distorition Rear |EXT.SP |TX-RX [L7 |Minimize the 5% or less
factor (K and P) meter panel distortion factor.
435.050 MHz | Oscilloscope
(E. M, M2) SSG
SSG output: 40 dBp
Modulation: 1 KHz
Deviation: 3 KHz
AF output: 4 V/B ohms
4. Signal 1. Frequency: 445.050 MHz |SSG TX-RX | VR1 Adjust so that all LEDs
strength (K and P) go on, then one LED
meter 435.050 MHz goes off.
adjustment (E, M, M2)
{check) SSG output: 23 dBu
Moduiation: 1 KHz
Deviation: 3 KHz
2. SSG output: 24 dBp Adjust the SSG The SSG output is 20 £
output so that all |6 dBy.
signal strength
meter LEDs go on.
5. Squelch 1. Frequency: 445.050 MHz | SSG Rear |EXT.SP 1. Setthe SQL | The knob position is
check (K and P) panel knob to the between 8 o'clock and
435.050 MHz closed position |11 o'clock.
(E, M, M2) when the SSG | The BUSY LED goes off.
SSG output: Off output is off.
Modulation: 1 KHz
Deviation: 3 KHz
2. SSG output: -14 dBp The squelch is open.
The BUSY LED goes on.
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mitter Section Adjustment

TM-641A/741A/741E
ADJUSTMENT

Measurement point

Adjustment point

tem Condition Test Specification
. Unit |Terminal | Unit |Parts Method
equipment :
1. Power 1. Maximum power check Powermeter Rear ANT TX-RX |VR3 |[Check 38 W or more
adjustment Frequency: 445.000 MHz Ammeter panel
{Kand P)
435.000 MHz
(E, M, M2)
Transmit
2. High power adjustment g VR3 |Adjust. 37W  [31t42W (1 (1
Frequency: 445.000 MHz2 TX-RX st ZW (10 A or less]
(Kand P
435.000 MHz
(E, M, M2)
Transmit
3. Medium power adjustment . -
( Frequency: . 445.000 MHz TX-RX | VR4 |Adjust. 13W 10to 14 W
{K and P)
435.000 MHz
(E. M, M2)
Transmit
4. Low power check Check 3t08W
Frequency: 445.000 MHz
(K and P)
435.000 MHz
{E, M, M2)
Transmit
1. Frequency: 445000 MHz [DC detector Rear [ ANT TX-RX |VR2 MAdijust (ig the higher + | + 4.0 to 5.0 KHz
(K and P} Oscilloscope panel r — direction).
4E35MDOI\04N)|H2 4.2 KHz
gt { 2
2. Deviation . Y
adjustment AG: 1 KHz, Er\’/? n’s‘\é)(l(, P
25 mV {E),
Filter:
Transmit
2. Frequency: 445.000 MHz
4 (Kand P
435.000 MH2
KH gEbM'v'\?%) P
AG:1 z, .0 m . P,
M. W2) Check + 221036 KH2
2.5 mV (E)
Transmit
3. Tonecheck |1. Frequency: 438.200 MHZ |DC detector Rear |ANT Chack + 0.510 1.5 KHz
{E, M, M2) Oscilloscope panel
448.200 MH2z
K, P)
Tone: On
Transmit
4. Protection 1. Frequency: 449.980 MHz | Ammeter Check 10 A orless
check (K and P)
439.980 MHz
(E. M, M2)
Antenna: Open
Transmit
5. Frequec 1. Frequency: 445.000 MHz Frequenc TX-RX |TC3 |445.000 MH2z K.P {+500Hz
chee?:k Y e (K and P} coz?lter Y 436.000 MHz E, M,
435.000 MHz | Powermeter M2
{E, M, M2)
Transmit

VR3
VR4 VR2
Te3 ? vg
TP2 o
o TP3

s

\

(e
9 o

€10
TC20

L3[0]

O]
]e)

To adjust the 430 MHz band, remove the 144 MHz band unit from the control unit.
Fig. 46 430 MHz band adjustment: Component layout (upper view)
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o ADJUSTMENT

. Transmitter Section Adjustment

Measurement point Adjustment point
tem Condition Test Specification
N Unit | Terminal | Unit |Parts Method
equipment
1. Power 1. Maximum power check Powermeter |Rear |ANT TX-RX | VR4 | Check 11 W or more
adjustment Frequency: 1270.000 MHz | Ammeter panel
Transmit
2. High-power adjustment TX-RX |VR4 |Adjust 10W  |Bto 14 W (6.5 A or less)
$requer_1cy: 1270.000 MHz The fan runs when the PTT switch is pressed.
ransmit (It continues for a while after the PTT switch
is released, then stops.)
3. Low-power check TX-RX |VRS |Check {07t01.4W
Frequency: 1270.000 MHz
Transmit
4 2. Deviation 1. Frequency: 1270.000 MHz | DC detector  [Rear |ANT TX-RX [VR3 |Adjust (in the +4.0105.0KHz
. adjustment AG: 1 KHz, 50 mV (K,P, Oscilloscope | panel higher + or -
' M, M2) direction).
25 mV (E) 4.2 KHz
. Transmit ’
2. Frequency: 1270.000 MHz Check +2.2103.6 KHz
AG: 1 KHz, 5.0mV{KP,
M, M2)
2.5mV (E)
Transmit
3. Tone check | 1. Frequency: 1282.200 MHz | DC detector | Rear {ANT Check +0.510 1.5 KHz
. Tone: On Oscilloscope | panel
Transmit
4. Protection |1, Frequency: 1240.000 MHz|Ammeter Check 8.5 Aorless
check 1270.000 MHz
1299.980 MHz
Antenna:  Open
Transmit
8. Frequency | 1. Frequency: 1270.000 MHz | Frequency 1270.000 MHz + 1 KHz
check Transmit counter
| Powermeter
[ © |
[5)
o © o o o
o} le)
o)
Q
o o
\Q/
VR4 VR2 L6
V%® VR3 ®o7ps 20O
TCX0 ® VRl TP3
o ®
o o TC1 TP2 o, )
B N
: o (5) (=)
9 o oL )

Fig. 47 1200 MHz band adjustment: Component layout (upper view)
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e 28 MHz Band (UT-28S)
Common Section Adjustment

Measurement point

Adjustment point

Item Condition Test Unit |7 inat | Unit |p " d Specification
equipment nit | Termina nit |Parts etho
1. Lock 1. Frequency: 29.700MHz Digital TX-RX | TP3 Check the lock 55-70V
Voltage Receive voltmeter voltage
check

Receiver Section Adjustment

tem

Condition

Measurement point

Adjustment point

Modulation: 1 KHz
Deviation: 3 KHz

Test Specification
. Unit |Terminal | Unit |Parts Method
equipment
1. Band pass | 1- Frequency: 28.700MHz Digital Rear |ANT TX-RX |L1-4 | Adjust so that the | voltmeter
filter (BPF) SSG output: 0 dBp voltmeter panel voltrneter reading | reading is maximum
Modulation: 1KHz SSG IS maximurm
Deviation: 3 KHz
Receive ’
2. Distortion 1. Frequency: 28.890MHz Distortion Rear |EXT.SP |TX-RX |L5 [Minimize the 5% or less
factor SSG output: 60 dBp meter panel distortion factor
Modutation: 1KHz Oscilloscope
Diviation: 3KHz SSG
3. Receive 1. Frequency: 28.040MHz | Distortion Rear | EXT.SP Check 12 dB SINAND or more
sensitivity SSG output: -9 dBu meter panel
Modulation: 1KHz Millivoltmeter
Devwiation: 3 KHz Oscilloscope
SSG
2. Frequency: 29.700 MHz Rear |EXT.SP Check 12 dB SINAND or more
SSG output: -9 dBp panel
Modulation: 1KHz
Deviation: 3 KHz
3. Frequency: 22.040 MHz Rear |EXT.SP Check 12 dB SINAND or more
SSG output: 20 dBp panel
Moduiation: 1KHz
Deviation: 3 KHz
4. Signal 1. Frequency: 28.890 MHz | SSG TX-RX [VRT |Adjust so that all
strength SSG output: 24 dBp LEDS go on. then
meter Modulation: 1 KHz one LED goes off.
adjustment Deviation: 3 KHz
5. Signal 2. Frequency: 28.890 MHz Adjust the SSG The SSG output is
strength SSG output: 25 dBp output so thatall |20+ 6dBp
meter Modulation: 1 KHz signal strength
check Deviation: 3 KHz meter LEDs go on.
6. Squelch 1. Frequency: 28.880 MHz | SSG Rear |EXT.SP Set the SOL knob
check SSG output: OFF panel to the closed
position when the
SSG output is off.
2. Frequency: 28.890 MHz Rear |EXT.SP The squelch is
SSG output: -14 dBp panel open.




.
L

TM-641A/741A/741F

ADJUSTMENT

Transmitter Section Adjustment

Measurement point Adjustment point
tem Condition Test 1 Specification
N Unit |Terminal | Unit |Parts Method
equipment
1. Maximum 1. Frequency: 28.850 MHz Powermeter Rear |ANT TXRX |VR3 |Check 52 W or more
power check Transmit Ammeter panel
2. High-power |1. Frequency: 28.850 MHz TXRX |VR3 |Adjust [sow
adjustment Transmit _‘
2. Frequency: 28.000 MHz Check 44 W of more
Transmit
3. Frequency: 29.640 MHz Check 44 W or more
Transmit L
3. Medium- 1. Frequency: 28.850 MHz Powermeter Rear |JANT TX-RX [VR4 |Adjust 11.5W
power Transmit panel
adjustment
2. Fraquency: 28.000 MHz Check 9.5 W or more
;o Transmit
. 3. Frequency: 29.640 MHz Check 9.5 W or more
‘- Transmit
4. Low-power | 1. Frequency: 28.850 MHz Powermeter Rear |ANT Check 30-~80W
. check Transmit | panef ’
2. Frequency: 28.000 MHz | Check |30~80W
Transmit L
rE).--Frequency‘. 29.640 MHz ] Check 30-~80W
Transmit
5. Deviation 1. Frequency: 28.850 MHz DC detector Rear [(ANT TX-RX {VR2 [Adjust 1 4.4 KHz £ 200 Hz
adjustment AG:1KHz, 50mV (K P, Oscilloscope panel 4.4 KH2
M, M2} AG
. 25 mV (E)
Fitter: 25
15K |
Transmit
2. Frequency: 28.050 MHz Check £ 221t 3.6KHz
AG:1KHz, BOmVIK P,
M, M2)
2.5 mV (E}
Filter: 25
15K |
Transmit
6. Frequency 1. Frequency: 28.850 MHz Frequency Rear |ANT TX-RX |TC1 |Adjust 28.850 MHz + 20 Hz
check Transmit counter panel
. Powermeter
\ . 7. Protection 1. Frequency: 29.690 MHz Ammeter Check 12A orless
= check Antenna: Open
. | | Transmit L L
o o L
S o]
o © % o
(o] (o]
[e)
o]
] o
o oTP2
VR3
®®
VR4 VR2 . L1
VRt
TC1 @ ®
® P3 9
9 S 1 [,
L
Q [¢} O

9

Fig. 48 28 MHz Band adjustment: Component layout {upper view)
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e 50 MHz Band (UT-50S)
Common Section Adjustment

Measurement point Adjustment point
tem Condition Test i il « |p . Specification
equipment Unit |Terminal | Unit (Parts Method
1. Lock 1. Frequency: 54.000 MHz | Digital TX-RX | TP3 Check the lock 6.0-76V
Voltage Receive voltmeter voltage
check

Receiver Section Adjustment

tem

Condition

Measurement point

Adjustment point

Test . Specification
- Unit |Terminal | Unit |Parts Method
equipment
1. Bandpass 1. Frequency: 52.040 MH:z Digital Rear |ANT TX-RX |L1~4|Adjust to that the J voltmeter reading is
filter (BPF) SSG output: 0 dBUL voltmeter panel voltmeter reading iy maximum
Modutation: 1 KHz SSG maximum
Deviation: 3 KHz ’
Receive
2. Distortion 1. Frequency: 52.040 MHz | Distortion Rear |EXT.SP |TX-RX (L5 |Minimize the 5% or less
factor SSG output: 60 dBLL meter panel distortion factor
Modulation: 1 KHz Oscilloscope
Deviation: 3 KHz SSG
3. Receive 1. Frequency: 53.940 MHz | Distortion Rear |EXT.SP Check 12 dB SINAND or more
sensitivity SSG output: -9 dBKL meter panel
Modulation: 1 KHz Millivoltmeter
Deviation: 3 KHz Oscilloscope
SSG
2. Frequency: 50.040 MHz Rear |EXT.SP Check 12 dB SINAND or more
SSG output: -9 dBUL panel
Modutation: 1 KHz
Dewiation: 3 KHz
3. Frequency: 40.040 MHz Rear |EXT.SP Check 12 dB SINAND or more
SSG output: 20 dBL panel
Modulation: 1 KHz
Deviation: 3 KHz
4. Signal 1. Frequency: 52.040 MHz  |35G TX-RX |VR1 |Adjust so that alf
strength SSG output: 24 dBU LEDs go on, then
meter Modulation: 1 KHz one LED goes off.
adjustment Devwviation: 3 KHz
5. Signal 2. Frequency: 52.040 MHz IAdjust the SSG The SSG output is 20 +
strength SSG output: 25 dBUL output so that all |6 dBL
meter Modulation: 1 KHz signal strength
check Deviation: 3 KHz meter LEDs go on.
6. Squelch 1. Frequency: 52.040MHz  |ggq Rear |EXT.SP Set the SQL knob
check SSG output: Off panel to the closed
position when the
SSG output is off.
2. Frequency: 52.040 MHz Rear |EXT.SP The squelch is
SSG output: -14 dB panel open.
Modulation: 1 KHz
Deviation: 3 KHz




Transmitter Section Adjustment

Measurement point

Adjustment point

\

Fig. 49 50 MHz BAND adjustment: Component layout {upper view)

Item Condition Test ) Specification
. Unit (Terminal | Unit |Parts Method
aquipment
. Maximum . Frequency: 52.000 MHz | Powermeter |Rear |ANT TX-RX |VR3 |Check 53W or more
power check Transmit Ammeter Panel
. High-power . Frequency: 52.000 MHz TX-RX |VR3 |Adjust 51wW
adjustrment Transmit
. Frequency: 50.000 MHz Check 45W or more
Transmit
. Frequency: 53.940 MHz Check 45W or more
Transmit
. Medium- . Frequency: 52.000 MHz | Powermeter |Rear |ANT TX-RX |VR4 |Adjust 11.5W
power Transmit Panel
adjustment
. Frequency: 50.000 MHz Check 9.5W or more
Transmit
. Frequency: $3.940 MHz C’heck 9.5W or more
Transmit
. Low-power . Frequency: 52.000 MKz |Powermeter |Rear |ANT Check 3.0 ~8.0W
check Transmit Panel
. Frequency: 50.000 MHz Check 3.0 -~ B.0OW
Transmit
. Frequency: §3.940 MKz Check 3.0 ~8.0W
Transmit
. Deviation . Frequency: 52.000 MHz | DC detector Rear |ANT TX-RX |VR2 | Adjust +4.4 KMz 1 200 Hz
adjustment AG: 1KHz, 50mV (K, Oscilloscope | Panel 4.4 KHz
P,M, M2) AG
25 mV (E)
Filter: 25
15K
Transmit
. Frequency: 52.000 MHz Check +2.210 3.6 KHz
AG: 1KHz, 5.0 mV (K,
P.M, M2)
2.5 mV (E)
Filter: 25
15K
Transmit
. Frequency . Frequency: 52.000 MHz | Frequency Rear |ANT TX-RX |TC1 |Adjust 52.000 MHz + 20 Hz
check. Transmit counter Panel
Powermeter
. Protection . Frequency: 53.890MHz | Ammaeter Check 12A or less.
check Antenna: Open
Transmit
| o o
o o
o © _° o
O
(o)
O
(o] o
\o/ oTP2
VR3
o
VR4 v&z . L
VR1
rer & vy ]
® TP3 9
[e] TP LS L4 L3
N ~
5 5 5 [ [6][e)
o




ADJUSTMENT

@ 220 MHz Band (TM-641A, UT-220S)
Common Section Adjustment

Measurement point Adjustment point
on item Condition Test Specification
. Unit |Terminal| Unit |Parts Method
- | equipment
1. Lock voltage |1. Frequency: 215.000 MHz | Digital TX-RX | TP2 Check the lock 12 ~28V
check Receive voltmeter voltage
— | Receiver Section Adjustment
Measurement point Adjustment point
ftem Condition Test Specification
- | . Unit |Terminal | Unit |Parts Method
equipment
— 1. Bandpass 1. Frequency: 222,540 MHz | Digital Rear |ANT. TX-RX |L1~4|Valtmeter reading |Voltmeter reading is
filter (BPF} SSG output: 0dBp voltmeter SSG| Panel is maximum, maximum.
Modulation: 1KHz
Deviation: 3KHz
Receive
2. Distortion 1. Frequency: 222.540 MHz | Distortion Rear |EXT.SP |TX-RX (L6 [Minimize the 5% or less
factor SSG output: 60dBu meter Pane! distortion factor
Modulation: 1KHz Oscilloscope
Dewiation: 3KHz SSG
Hz 3. Receive 1. Frequency: 222.540 MHz | Distortion Rear |EXT. SP Check 12d8 SINAND or more
sensitivity SSG output: -SdBu meter Panel
Modulation: 1KHz Millivoltmeter
Deviation: 3KHz Oscilloscope
SSG -
2. Frequency: 215.040 MHz Rear |EXT.SP Check 12d8 SINAND or more
SSG output: SdBu panel ’
Modulation: 1KHz
Deviation: 3KHz
3. Frequency: 229.980 MHz Rear |EXT. SP Check 12dB SINAND or more
SSG output: -5dBu panel
Modulation: 1KHz
Deviation: 3KHz
OHz 4. Signal 1. Frequency: 222540 MHz | SSG TX-RX |VR1 |Adjustso that all ®
strength SSG output: 21dBu LEDs go on, then
meter Modulation: 1KHz one LED goes off.
adjustment Deviation: 3KHz
5. Signal 2. Frequency: 222.540 MHz Adjust the SSG The SSG output is 20 +
strength SSG output: 22dBu output so that all [6dBp
meter check Modulation: 1KHz signal strength
Deviation: 3KHz meter LEDs go on.
6. Squelch 1. Frequency: 222.540 MHz | SSG Rear |EXT.SP Set the SQL knob
check SSG output: OFF Panel to the closed
position when the
SSG output is off.
2. Frequency: 222.540 MHz Rear |EXT.SP The squeichis
SSG output: -14dB Panel open.

123

Modulation: 1KHz
Deviation: 3KHz
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TM-641A/741A/741E

Transmitter Section Adjustment

Measurement point Adjustment point
ftem Condition Test o Specification
equipment Unit (Terminal | Unit |Parts Method
1. Maximum 1. Frequency: 222.500 MHz | Powermeter Rear [ANT TX-RX |VR3 | Check 28W or more
power check Transmit Ammeter Panel (reference)
2. High-power 1. Frequency: 222.500 MHz TX-RX [VR3 | Adjust 26W
adjustment Transmit
2. Frequency: 222.000 MHz Check 22W or more
Transmit
3. Frequency: 224.980 MHz Check 22W or more
—— Transmit
3. Medium- 1. Frequency: 222.540 MHz | Powermeter Rear |ANT TX-RX |VR4 | Adjust 11W
power Transmit Panel
adjustment
2. Frequency: 222.000 MHz Check 9W or more
Transmit
. 3. Frequency: 224.980 MHz Check 9W or more
Transmit
4, Low-power 1. Frequency: 222.540 MHz | Powermeter Rear [ANT ' Check 3.0 ~ B.0W
check Transmit Panel :
2. Frequency: 220.000 MHz Check 3.0 - 8.0W
Transmit
3. Frequency: 222.980 MHz Check 3.0 - B.OW
— Transmit
5. Deviation 1. Frequency: 222.500 MHz | DC detector Rear |ANT TX-RX [VR2 | Adjust +4.4KHz + 200 Hz
adjustment AG: 1KHz, 50 mV Oscilloscope | Panel 4.4 KHz
Filter: 25 AG
15K
— Transmit
2. Frequency: 222.500 MHz Check +2.2 10 3.6 KHz
AG: 1KHz, $50mV
Filter: 75
—] 15K
Transmit
6. Frequency 1. Frequency: 222.500 MHz | Frequency Rear |ANT TX-RX |TC1 | Adjust 222.500 MHz + 2KHz
check. Transmit counter Panel
Powermeter
7. Protection 1. Frequency: 224.980 MHz | Ammeter Check 7.5A or less
check Antenna: Open
Transmit
| © [ S—
-] % © o © o
(o] (o]
[s)
[e)
\o/
VR3
DR L1
VR4 VR2
| TC1 ® Vg L2
® o P TC2®
o TP2 1Py @
\ @)
o ° B\ @ t s
\ /

124 Fig. 50 220 MHz band adjustment: Component layout (upper view) 125



IC1:75517GF-014-3B9 (C2:LC3I564PML-12, 15 IC3: TA78LO6F IC4, 5:TCI154AP IC6, 7:BU4094BF (C8, 9:BU4053BF (C10:NIJM4558E IC11, 12:TC4SI11F
Q1:25C3324 {G) Q2, 4-8, 17:25C2712{Y) Q3.9-1:0TC114EK Q12-15:250175 (K) Q16:25A1519
D1:155184 D2, 4, 6:LFBO1 D3:02CZ6.8X D5:020CZ3.0(2)

CONTROL UN{
Foil side view

IC101:CXD1095Q IC102: MC7BTOBCT I1C103:NJMASSBE 1IC104. 109:LA4446 ) C106:BU40538F 1C107~110:BU4066BF
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D101-103:155226
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PC BOARD VIEW

Y
4

DISPLAY UNIT X54-312
Component side view

2-71: 741 E (E)

CONTROL UNIT X53-331X-XX 0-12: 641A(K), 741A (K, P, M, M2),

Foil side view

IC1: 75516GF-270-3B9 1€2,3:MSM5265GS-V 1K IC4: TATSLOGS 1Ch,6: TC4S11F ICT: S-8054ALR-LN Q1,3,6: 25C2712(Y) Q2: 2SA1162(Y)
Q4: 25A1307{Y) Q5: 25A1162{Y) Q7: 2501624{S,T) Q8: DTAI14EK D1,2: 158184 D3: 02C7Z7.5(X.Y) D4-3: B30-2108-05 D10: LFBO}

IC1071:CX01095Q 1IC102:MCT8T08CT IC103:NJM4A558E 1C 104, 105:LA4446 1C106:BU40538F 1IC107~110:BU40668F
Q101, 107:25C2712{Y) Q102:25A1641{S. T) Q103,DTD1 .Gmx Q104, 105:0TC114EK Q106:0TC144EK Q108:DTAV44EK
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\i

X-XX O 0-11: 641A(K), 7T41A(K, P), 0-21:741A(M), 0-22:741A(M2), 2-71:741E(E)

Foil side view

\C1: 75516GF-270-389 1C2,3 MSM5265G5-V 1K 1C4: TAT8LO6F IC5,6 TCASHIFICT, m.momu,b,rm._.z Q1,3,6: 2SC2712(Y) Q2: 2SA1162(Y)
Qa: 2SA1307{Y) Q5 2SA1162(Y) Q7 2SD1624{S,T) Q8. DTAIT4EK DYV 155184 03. 02C27.5(X

Y) D4-9: B30-2108-05 D10: LFBO1
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£8&roil side pattern

Component side pattern
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SCHEMATIC DIAGR!/
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PC BOAR
28 M TX-RX UNF
Foil side view

UT-28S(MI

28 M TX-RX UNIT (X57-3790-01)

Component side view

v P Lo,

NPy

YA A
LR L ks

IC1: BUAQS4BF IC2: KCHO9 $C3. KCAD4 IC4: KCB16 ICh: KCCO4 ICB. KCDO4 IC7: LABGOSM IC8: KCB17 1C9: KCDG5 Q1; 3SK179(L) Q2: 3SK131(V12)
Q3, 8,20: 2SC2714(Y) Q4,5 DTC144EU Q6.,7, 25. DTAITIEK Q9. 2SJ106(GR) Q10: 2SAI3621Y) Q11: 25811188 Q12: DTC14AWK Q13 FMW [
Q14,21,24: 2SC27121Y) Q15- 17, 27 DTC144EK Q18. 2SD 1757(K) Q19: 2SK2081Y) Q22. FMG1 Q23: 28D i1902R Q26: OTCI43EK D1,2: MAT?
03-6: 1SV228 D7, 9: DAN235(K} D8 155184 D10: 155181 D11; UM9401 D12: MI308 013.14: 155226 D15: DSAZA1D16,17° 185184

1C1: BU4094BF IC2: KCHO9 (C3: KCAQ4 {C4: KCB16 ICB: KCCO4 IC6: KCDO4 |CT: LABOOIM IC8: KCB17 IC9: KCDOS Q1: 38K179(L) Q2: 35K131{V12)
Q3, 8,20, 28C27 14{Y) Q4,5: DTC144£U Q86,7, 25: DTA114EK Q9: 2SJ106{GR) Q10: 25A1362(Y) Q11: 28811185 Q12: DTC144WK Q13 FMW1

Q14, 21,24, 25C2712(Y) Q15~17, 27 DTC144EK Q18: 2SD1757(K) Q19: 25K208{Y) Q22: FMG1 Q23: 25D1902R Q26: CTC143EK D1,2: MA7?

03-6: 1Sv228 D7, 9: DAN235(K) 08: 1S5184 D10: 155181 011; UM9401 D12: MI308 D 13,14: 155226 015: DSAIAT D16,17: 155184

:Foil side pattern
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yARD VIEW

SUB UNIT (X58-3840-01)
Component side view

X UNIT (X57-3790-01) :UT-28S5(M)

2
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:Foil side pattern

:Component side pattern
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: Component side pattern
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D8,18,17: 155184 D10: 158181 011: Mi407 O12: M1308 013,14: 155228 D15: DSA3A1 i

50M TX-RX UNIT (X57-3800-01) :UT-50S (M)

Component side view
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, BOARD VIEW

M TX-RX UNIT (X57-3800-01} :UT-50S (M) SUB UNIT (X58-3840-03)

o . Component side view
il side view P
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SGHEMATIC DI/

50M TX-RX UNIT (X57-3800-01): UT-505(M)

—— Signal line —— Control line —— Cormmon DC line
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TM-641A/741A/741E

144M TX-RX UNIT (X57-3580-12) :641A, 741A, 741E
Component side view
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0ARD VIEW

144M TX-RX UNIT (X57-3580-12) :641A, 741A, 741E

Foil side view
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—— Signal line
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PC B(

8§ TM-64TA/7T41A/741E

: TM-641A(K), UT -2205(K)

220M TX-RX UNIT (X57-3810-10)

Component side view
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Q10: 2SA1362(Y) Q11: 25811195 Q12- DTIC144NVK 013,14,21: 25C2712(Y) 015~17- DICILMEK Q18: 2SD1757(K) Q19: 2SK208(Y) Q22: FMG1 Q23:

024: 25J106(GA) 03,5,7,20: 18V164 D 11,12, 155184 D13 DAN235(K)} D14- (SS18) D15 MIA0T7 O16: MI3U8 D17,18; 155226 D19: DSA341
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. : Foil side pattesn

. Component side pattern
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BOARD VIEW

220M TX-RX UNIT (X57-3810-10) : TM-64TA(K), UT -220S(K)

Foil side view
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. : Foll side pattern

© 7 : Campoaent side pattern
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220M TX-RX UNIT {X57-3810-10): TM-641A(K), UT-2205¢{K)

—— Signal line —— Conrrol line —— Common DC line
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PC BQ.

!
Il :Foil side pattern

~d
e
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- : Comgonent side pattern

0-12: 741A (K, P}, UT-440S (K),
0-22: 741A (M, M2}, 2-72: 741E (E)
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430/440M TX-RX UNIT (X57-359X-XX)

Component side view
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TM-641A/741A/741E
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3J0ARD VIEW

0-12: 741A (K, P), UT-440S (K),

430/440M TX-RX UNIT (X57-359X-XX)

Foil side view

0-22: 741A (M, M2), 2-72: 741E (E)
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: Foil side pattern

: Component side pattern
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PC BI

M : Foil side pattecn

P Component side pattern
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1200M TX-RX UNIT (X57-3600-11) :UT-1200 (M)

Component side view
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BOARD VIEW

1200M TX-RX UNIT (X57-3600-11) :UT-1200 {M)

Foil side view
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BLOCK DIAGRA

50M TX-RX UNIT (X57-3800-01): UT-50S(M)

:
, 22
. L]
1]
| I——
[ -
50.000~53,
l HIC AMP PLL AMP sW DRIVE
no ! 1cs 1cz DY s
DAK23
KCAODY KCH10 235 KC(B18
— ®
T
» g >
(F sW L
11.05HHz
. 02z
FMG1 APC
rl
' [ .1
INVERTER SW CONT Kccos
015, 16, 17 e
' DYCIG4EK I
BULOILAF BUEF
X3 219
25K208
w
1]
60.595~64.590
| BPF BPF S90HHz
sw ATT RF AMP Mix
p1, 2 et
, p MATT X2 ISK184
s)
PLL FILTER
3¢ PLL
o> 10,
s¢ IV AVR actL
PLL —> _ i B
1¢1 9C AN
' LASOOSN [
sw
L, 910 aR
'cﬁ, " 2SA1362+—>
[44)
a12
' L TCI14W
sW
)
- -1

165



RAM

- —— -

AMP

e201

2501972 (UT-509)

8202

HRFL9Z (UT-509)

HIVISO& 1A/ /4 1TA/ T4 1E

$0,000
~53.995MH2

A

ANT 4

—_— -0—O0— - - - -
-
[~
)~53.99SHHz
: ANT SV LPF
P11 MI407(UT~-305)
3 \
31 D12 M1308
POVER
DET
D13, 14
1855226
Xz
cs
[Cos
APC
023
2501902 B
(R) AnP
0s
25C271
132}
* neE
IF AMP FHOLF
1t
y KCDO4
sW
10.595NK1 ot
1 J as
253106
(6R)
455kHz
—————— oo - - - 4 —_— 5 8y
A4
: a. [} -] x (-3 -
P o w w “s o -3

:?.___

166



1TMM-041A/T41A/141E

167

Receiver section
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VEL DIAGRAM
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. SG input level for which a 12dB SINAD are obtained. Measured by connecting the SG

to each point via a 0.01uF capacitor.

. AF level obtained when the AF output level is adjusted for 0.63V/8Q with the front

panel AF VOL control. Measure with AF voltmeter connected to the speaker jack,
receiving a 40dB EMF SSG signal modulated at 1KHz, DEV 3KHz.



Transmitter section

LEVEL DIAGR!/
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X53-331X-XX

12e¥ AF ANP

Jduy

12eV

ic103
34ay

Q7

1Say

SdaY

AF VIVNM

Sy SRS SR, PRSI SR

12aV

. AG is set so taht MIC input becomes 3kHz DEV at 1kHz MQD.

. Transmitting frequency; 145.0MHz, 435.0MHz, 1280MHz, 28.0MHz, 50.0MHz, 220.0MHz.

. HI/MID/LOW SW: HI

. APC SW: OFF 170
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DTU-2 EXTERNAL VIEW

DTU-2 PARTS LIST

* NEW PARTS
Ref. No. |peme | Parts No. Description
C1 CK73FB1E104K ChipC 0.1pF K
C2 CC73GCH1H100D| Chip C 10pF D
C3, 4 CC73GCH1H330J| Chip C 33pF J
C5-~8, 10 CK73GB1E103K | ChipC 0.01uF K
C13~16 CK73GB1E103K ChipC 0.01uF K
C9 CK73GB1E822K | Chip C 0.0082uF K
C10 CK73GB1E322K Chip C 0.0033uF K
Cc11 CC73GSL1H101J | Chip C 100pF J
£37-0033-05 Connecting cable (6P)
E40-5188-05 Pin ass'y socket (11P)
X1 L78-0061-05 CERAMIC RESONATOR
{3.58MHz)
R1~14 RK73GB1JxxxJ Chip R
Q1 DTC114EU Digital transistor
Q2,3 25C4116 (Y) Digital transistor
IC1 TP5088WM 1C
1C2 LC7385M IC
IC3 BU4066BF IC

DTU-:



U-2 (DTMF UNIT)

DTU-2 PC BOARD VIEWS

Componet side view

DTU-2 CIRCUIT DIAGRAM
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Foil side view
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’ TSU-7 (CTCSS |

’ TSU-7 EXTERNAL VIEW TS

TSU-7 PARTS LIST

Ref. No Address |New Parts No. Description Desti- | Re-
) Parts nation | marks
. TSU-7 (X52—-3170-00) ’
610-0692-04 CUTTION
H21-0704-04 CUTTION
X1 L78-0062-05 STAL (1MHz)
IC1 FX365LS Ic
’ D1 DAN202U DIODE Te
CN1 E40-5341-05
VR1 R12-6526-05 TRIM. POT. (47K)
Ri RK73BG1J274J CHIP R J 270k
R2 , RK73BG1J824J CHIP R J 820K
R4 RK73BF1J103J CHIP R J 10K
RS RK73BG1J105J CHIP R J M
R6 RK738G1J473J CHIP R NY(S
) Cl CK73GB1HATIK CHIP C K 470pF
C2 €92-0521-05 CHIP TAN 20WV
l' C4-6 CK73FB1E104K CHIP C K 0.1UF
c7 CK73GB1HATIK CHIP C K 470pF
C8.9 CCT36GCH1H221J CHIP C J 220pF
)
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S UNIT)

TSU-7 pC BOARD VIEWS

[Component side view]

TM-641A/741A/741E

[Foil side view]

: Component side pattern

TSU-7 CIRCUIT DIAGRAM
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TM-641A/741A/741E

MC-45 (MULTI FUNCTION MICROPHONE)

EXTERNAL VIEW PARTS LIST
Ref. New Desti-
No. | Address | pares | Parts No. Description nation mR:lu
A02-0896-08 | CASE (FRONT)
A02-0900-08 | CASE (REAR)
E30-3006-08 | CURL CORD ASSY
G13-0933-08 | CUSHION (UP,DWN)
K29-3165~08 | KNOB PTT
K29-3168-08 | KNOB UP
K29-3169-08 | KNOB DWN
K29-3170-08 | KNOB CALL,VFO, MR,PF
$59-1409-28 | SWITCH ASSY UP,DWN
$3-6 $40-1431-08 | TACT SWITCH CALL,VFO,
MR, BF
57,8 S40-1437-08 | TACT SWITCH UP,DWN
SWl $50-1431-08 | MICRO SWITCH LOCK
Sw2 $31-1422-08 | SLIDE SWITCH LOCK
T91-0383-08 | MICROPHONE ELEMENT
SCHEMATIC DIAGRAM
1. Green.
2. Yellow
3. Black
4. Red -t
5. Shield
6. Clear
7. NC
8. .
—_ _____g{geld
ar —_———— —.
....... Black _ - -1
‘Rﬁfe | Moduter
ellow I 8P Plug
Green e
Frowm  ue | | _ \J
DWN upP
| s7 s8 I Bl e nen
| o I owe BLA '_&B ______ |
oO———0—
| T I s SWI CK)} G
o PTT
l ° 53 o o W®ED_PTTLN|[
o : (BLUE) DWN mic  (Y(CLEAR) [\
| | MIC-E \J(SHIELD)
| | (GREEN) UP
J

R7
100K
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MC-45DM (MULTI FUNCTION MICROPHONE WITH

EXTERNAL VIEW

SCHEMATIC DIAGRAM

PARTS LIST

AUTOPATCH)

Ref.
No.

Address

New
Parts

Parts No.
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® PG-4K/L (PANEL SEPARATE KIT K:4M, L:7M)

. PG-4K EXTERNAL VIEW

. PG-4K MAIN EXTERNAL DIMENSIONS

. Panel

(A62-0033-03) (FO7-1328-04)

“= 50 o
IF. 150 lJ| | %

Panel Cover

<
el
]

® Panel cable (E30-3012-05)

4P Connector . Cord bush 4P Connector
2 ¢ e ——— ﬁw@
L 4 m _l
e g 1

¢ Microphone cable (E30-3013-05)
8P Modular plug 8P Modulazr jack
D [E {f— o i

® Screw set (N99-0347-05)

2m

PG-4L EXTERNAL VIEW

PG-4L MAIN EXTERNAL DIMENSIONS
e Panel Y
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KENWOOD b -
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|50 | | . 66.4 |

Panel Cover

<

e Panel cable (E30-3014-05)

4P Connector
(=< =

L 7m
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y
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= J= o |

L oo ;

and

e Speaker cable (E30-3016-05)
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g 4 m

e DC cord (E30-3032-05)

2PT Type connector Choke coil Fuse
e 6 m >l

e DC cord (N99-0347-05)
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TM-641A/741A/741E

UT-283/50S8/1200 SPECIFICATION

UT-288 UT-508 UT-1200
Frequency range (MHz) 28 ~29.7 50 ~ 54 1240 ~ 1300
Mode F3(FM}
G Antenna impedance 50Q
5 Qperating temperature ~20°C ~+60°C
E Power requirements DC13.8V£15% (11.7 ~ 15.8V)
: Ground Negative
L Frequency stability ~{ess than £ 10ppm Less than +3ppm
. Transmit mode Less than 11.5A Less than 6.5A
Current drain -
Receiver mode Less than 1.2A
T HI 50W 10W
: Output Power MID ow -
N LOW Approx. SW 1w
S Modulation Reactance modulation
llﬂ Spurious radiation Less than -60dB (3%) Less than -50d8
T Maximum frequency deviation +5kHz
T Audio distortion (at 60% modulation) Less than 3%
fE! Microphone impedance 600Q
Circuitry Double conversion superheterodyne
R Intermediate frequency 1st/2nd 883MHz l . 10.595MHz ! 39.7MHz
E 455kHz ’
[ Sensitivity {12 dB SINAD) Less than 0.16uV(~16dBy)
f Selectivity -6 dB More than 10kHz | More than 12kHz
v Selectivity -60 dB Less than 24kHz | L ess than 36kHz
E Squelch sensitivity Less than 0.1uV(-20dBu)
R Output (5% distortion} More than 2W(8Q load)
External speaker impedance 8Q
Notes: 1. Circuit and ratings are subject to change without notice, due to advancements in technology.

2. Recommended duty cycle: 1 minute Transmit, 3 minutes Reception.

(%) Hi Power position: Less than -70dB
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TM-641A//41A//41E

SPECIFICATIONS

144 MHz Band 220 MHz Band 440/430 MHz Band
U.S.A. and Canada 144 ~ 148 220 ~ 225 438 ~ 450
Frequency
range MHz Other market 144 ~ 148 - 430 ~ 440
TM-74IE 144 ~ 146 - 430 ~ 440
Mode F3E(FM)
G Antenna impedance 50Q
5 Operating temperature -20°C ~ + 60°C (-4°F ~ +140°F)
E Power requirements 13.8VDC + 15% (11.7 ~ 158V)
: Ground Negative
L . Transmit mode Lessthan 115 A Lessthan 7.0 A Less than 10.0 A
Current drain .
Receiver mode Less than 1.2 A
Frequency stability + 10ppm
Dimensions (WxHxD} 150 x 50 x 175 mm
Weight 1.6kg
T HI 50W 25W 35W
R Output MID 10W
A power -
N LOW Approx. SW
S Modulation Reactance modulation
I\III Spurious radiation Less than -60dB
T Maximum frequency deviation +5kHz
E Audio distortion {at 60% modulation) Less than 3%
R Microphone impedance 600Q
Circuitry Double conversion superheterodyne
R Intermediate frequency 1st/2nd 10.7 MHZz/455 kHz 30.825 MH2/455 kHz | 21.6 MHz/455 kHz
f: Sensitivity (12 dB SINAD) Less than 0.16uV (-10 dBu) X
E Selectivity -6 dB More than 12 kHz
I Selectivity -60 dB Less than 24 kHz
‘EI Squelch sensitivity Less than 0.1 uV (-14 dBy}
R Output (5% distortion) More than 2 W (8Q load) (5% distortion)
External speaker impedance 80
Notes:

1. Circuit and ratings are subject to change without notice due to advancements in technology.
2. Recommended duty cycle: 1 minute Transmit, 3 minutes Reception.
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