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List of Destinations ‘

Model Destination Destination code

TM-B841A North America K

TM-741A North America K

TM-741A Canada P

TM-741E Europe E

TM-741A Other countries M

TM-T41A Other countries M2

Units for Each Model and Destination

Band Units
TM-T41AJE TM-641A
Parts No. Unit name UT-28S5 | UT-50S |UT-220S|UT-440S|UT-1200
K P E M M2 K M M K K M

X53-3310-12 | Control unit I I I I I ' .

X53-3312-71 Control unit 1

X54-3120-11 Display unit | | !

X54-3120-21 | Display unit |
X54-3120-22 Display unit i ‘
X54-3122-71 Display unit |

X57-3580-12 144 TX-RX unit I | l | |

X57-3580-12 440 TX-BX unit I |

X57-3590-22 430 TX-RX unit | I

Xx57-3582-72 430 TX-RX unit !

X57-3600-11 1200 TX-RX unit |

X57-3790-01 | 28 TX-RX unit | ‘

X57-3800-01 50 TX-RX unit |

X57-3810-10 220 TX-RX unit | |

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-bander.

OPTIONAL BAND UNIT

TM-641A

U.S.A. version UT-285 UT-50S UT-4405 UT-1200

TM-741A UT-28S UT-50S UT-2208  UT-1200
U.S.A. version

TM-741A UT-28S UT-505 UT-1200

TM-741E UT-28S UT-B0S UT-1200




TM-641A/741A/741E

CIRCUIT DESCRIPTION

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

are sent to C1 (BU40S4BF) to perform the control
cperation outlined in the following table:

Pin No. | Name Function Pin No. | Name . Function
1 Strobe | Enable input 9 Qs
2 Data Serial data input 10 O's
3 Clock Clock input 1 08 TX/RX selection. High when TX s set.
4 Q1 TX/RX selection. Low when TX s set 12 Q7 ATT switching: High when ATT is on
5 a2 TX power sc_e[ection_ Low when middle and low. 13 06 High for AM. low for FIM; High for narrow:;
“H* when high. low for wide
6 o3 T;(pa::; srzfgg:;én, Low when high and low. 14 a5 High when off band
7 Q4 Low when off band 15 OE 8V
8 Vss GND 16 VDD BY
Table 3

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

28 TX-RX Unit Transmit Signal Channel

® Outline

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

e Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC3 (KCAQ4). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminates unwanted high-frequency
components. The voltage-controlled oscillator (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 1C16 (KCB16). The amplifier can obtain a
stable drive output without adjustment because ithas a
large bandwidth. An APC circuit controls the collector
voltage in the Younger final stage.

o Power amplifier circuit

The drive signal is amplified to the specified level by
adiscrete transistor. Q2 performs class B amplification,
and the collector output voltage is controlied 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-frequency amplification).

21 X5B-3840-0X

RS

ozoz

Fig. 2 Power ampilifier circuit



TM-641A/7T41A//41

CIRCUIT DESCRIPTION

® 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 controlvoltage isoutputininverse proportion
to the output, so the control voltage output is always
constant. To protect the radio against excessive tem-
perature rise, the high-power unit has a thermal switch.
The high-power unit is automatically set 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
reception, Q13isturnedon, and Q14and Q11are turned
off. No voltage appears at the collector (8T) of Q11. .
Serial data is output from the control unit during trans-
mission and input to shift register IC1. Pin 4 of IC1 is
then made low. Therefore, Q13 is turned off, and 14and
Q11 are turned on. An 8 V voltage is applied to the
collector (8T} of Q11.

1fthe PLL circuitis unlocked during transmission, the
LD pin goes low, Q24 is turned off, Q13 is turned on,
Q14 is turned off, Q11 for 8T switching control s turned
off, and the 8T line does not operate.

ar BC

LD

8 V during reception
0 V during transmission

1618%)— L o1 ol (OJVduring unlock}
. 2 V durjng lock
casJ- 7c35 Q-2 CsaI:I‘css
T rasz Roe | R8s Zaes o b
qars
E i
alz Mﬁ Qs :: Raz
013
! gza
RaQ
T}r R4l %540 —=cai
Fig. 3 ;
28 TX-RX Unit PLL Synthesizer Therefore, ., ={(115x64)+6}x9285/1857
The VCO and PLL circuits are housed in a solid ={7380+6)x5
=36.83 MHz

shielding case as a hybrid integrated circuit. Comgari-
son frequencies are produced by dividing a 9.285 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

fuco = (28+8.83)={(nxB4)+Alxf_, /R

Where: f,.,=VCO output frequency

n: Binary 10-bit programmable counter setting value

A: Binary 6-bit programmable counter setting value

f - Reference oscillation frequency of 9.285 MHz

osC’
R: Binary 16-bit programmable counter setting value

1857
In this case, nis 155, and Ais 6.
1C2:KCHO9

5C
Lo
NC
x1

o
oP

cP
EF

mo ja—— Modulation input
SCH—9v
sCLi—8v o
sTh— 8 V during transmission
0 V during reception
cvi— Lock voltage
e

= HET output

2 V during lock

9.285 MHz =2

Data input ———*
Clock input ——

Enable input — a

Fig. 4

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

Pin name Function Pin name Function
5C BV MO Modulation signal
nput
Lock signal {2V
LD |during locking) 9 Ov
NC Unused 8CL 8 V {ripple filter)
8V during transmis-
I 9.285 MHz ST sion: 0 V during
%O crystal reception
osciliation
cv Lock voltage output
DP Data input E GND
cpP Clock input HT HET output
EP Enable input

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
oscillator (VFQ), 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 60.595-64.580 MHz to produce a first in-

S0~53995MHz

ANT Sw L RF AMP

TX AMP

(

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

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

455 KHz

%

MCF ’7 ~‘
18T
M1x 10595 MHz |
RA
f= MIX, IF, DET }——0O
60.595~64.590 MHz
w @
PLL < MIC AMP f—mm (O
50~53.995MHz
1 11.05 MH:z

Fig. 5 Frequency Configuration

50 TX-RX Unit Receive Signal Channel

¢ 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
1o the receiving front end. The signal then passes
throughan antenna matchingcoil and is amplified to high
frequencies by a GaAs (gallium arsenide) field-effect
transistor. The unwanted components of the signalare
eliminated by a bandpass filter consisting of a three-
stage variable capacitor. The resulting signal goes tothe
first mixer, is mixed with the first loca! signal from the
PLL circuit, then converted to the first IF of 10.595 MHz.

tem Rating

Center frequency 10.535 MHz

Pass bandwidth +86.5 kHz or more at 3 dB

+23 kHz or less at 40 dB

Attenuation bandwidth £40 kHz of less at 60 dB

70 dB or more within Fo +1 MHz

Guaranteed attenuation (Spurious: 40 dB or more)

Ripple 1dB orless
Insertion loss 1.5dB or less
Terminating impedance 2.9 k€y/QpF

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

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

The first IF signal is amplified and input to FM IF HIC
1C6 (KCDO4). This signal is then mixed with the second
local oscillation frequency of 11.05 MHz to produce the
second |F signal of 455 kHz. The unwanted near-by
signalcomponents are then eliminated by an FM ceramic
filter. The resulting signal is input to IC6 again, amplified
to the second IF signal, and detected to preduce an

audio signal.

item Rating

455KHz
+6.0 kHz or more {from 455 kHz)

+12.5 kHz or less {from 455 kHz}

Normunal center frequency
6 dB bandwidth
50 dB bandwidth

Ripple (within £5 kHz

3dB orless
of 3455 kHz)

Insertion loss {at maximum

output point} 6 dB or less

Guaranteed attenuation

(within £ 100 kHz of 455 kHz) | <2 9B or more

Terminating impedance 20k0

Table 6 Ceramic filter CFWMA455F (L72-0372-05)
(50TX-RX unit CF1)



e Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC IC6 (KCDO04) is supplied to the control unit.

TM-641A/741A/7411
CIRCUIT DESCRIPTION

o Shift-register circuit

The ES, CK, and DT serial data from the control unit
are sent 10 IC1 (BU4094BF) to perform the control op-
eration outlined in the following table:

Pin No. | Name Function Pin No. | Name Function

1 Strobe | Enable input 9 Qs
2 Data Serial data input 10 G's
3 Clock Clock input 11 Qs TX/RX selection. High when TX s sat.
4 m TX/RX selection. Low when TX s set 12 Q7 ATT switching: High when ATT is on
5 Q2 TX power selection. Low when middie and low. 13 Qs High for AM; fow for FIM

“H" when high.
6 Q3 TX power se!ectnon. Low when tugh and low. 14 a5 High when off band

“H" when middie.
7 Q4 Low when off band 15 OE 8V

. ‘ 8 \ss GMD 16 VDD 8v
Table 7

e ATT circuit
If there is cross modulation, the ATT circuit operates

50 TX-RX Unit Transmit Signal Channel

e OQutline

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

e Modulator circuit

The audio signal from the control unit is input 10
microphone amplifier HIC IC3 (KCAQ4). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminates unwanted high-frequency
components. The voltage-controlled oscillator VFO)
signal is directly frequency modulated by means of e
varicap diode in the frequency modulator circuit.

® Younger-stage circuit

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

® Power amplifier circuit

The drive signal is amplified to the specified level by
a discrete transistor. Q201 performs class B amplifica-
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.

cra

to attenuate the received signal before itenters Q2 (FET
for high-frequency amplification).

o] -3

Z1 X58-3840-0X

Q201 czo L2201

L20g
R20V
AAA

T

e e —— e~

czo2

can

e

ca2

Fig. 6 Power amplifier circuit

P2

L4




TM-641A/741A/741E

CIRCUIT DESCRIPTION

® 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 controlvoltage is outputininverse proportion
to the output, so the control voltage output is always
constant. To protect the radio against excessive
temperature rise, the high-power unit has a thermal
switch. The high-power unitis automatically set toa low

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.

e |

ce cr
L1B L20O L2 La ANT
ki T )
- o " -
i 1ok g
WY =t e
T 3
rrr

Fig. 7

® 38T (8 V during transmission) and unlock signal
The signal output from pin 4 of IC1 is high during
reception, Q13isturnedon, and Q14and 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. Pin4 of IC1
is then made low. Therefore, Q13 is turned off, Q14 and

LPF Circuit

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 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

ow

V during reception;

V during transmission
Q10
N

1c1@
8R

LD

Fig. 8

all 0.7 during unlock
+ | 2 V during lock
ciezz Cc39
R49 mr ;
‘b‘

Q14 S R4z

Qz4

R40
R4l C40 J'cm




TM-641A/741A/741

CIRCUIT DESCRIPTION

e 50 TX-RX Unit PLL Synthesizer

The VCO and PLL circuits are housed in a solid
shieiding case as a hybrid integrated circuit. Compari-
son frequencies are produced by dividing a 11.05 MHz
reference oscillation frequency by 2210 to correspoend
tothe 5, 10, 15, 20, and 25 kHz channel steps.

For 50 MHz, the relationship between ., (RX) and

each frequency division ratio is given by

fVCD=(5O+10.595)={(nx64)+A}xf05C;’R

Where: f,.,=VCO output frequency

n: Binary 10-bit programmable counter setting value

IC2:KCH10

—{ 5C
Lo

. Muodulation input
2 V during lock Mo P

SCH—9v
e scLib—s
—8v
] %! 8V during transmission;
11.05 MHz %0 ST 0V during reception

cvr— Lock voltage
E }—

HT —= HET output

Data input ——{ P
Clock input —_]cp
Enable input ——{€P

Fig. 9

A Binary 6-bit programmable counter setting vaiue
fosc: Reference oscillation frequency of 11.05 MHz
R: Binary 16-bit programmable counter setting value
In this case, nis 189, and A is 23.
Therefore, f ., ={{189x64)+23}x1 1050/2210
=({12096+23}xb
= 60.595 MHz
The following table lists the pin functions of the PLL
circuit:

Pin name Function Pin name Function
sC sy MO tMadulation signal
nput
Lock signal {2V
LD during locking) 9C oV
NC  |Unused ° 8CL 8V lripple filter)

8 V during transmis-

11.05 MHz crystal
Xl v ST sion; 0V during

X0 oscillation

reception
Data input Cv Lock voltage output
bpP Clock input E GND
CP Enable input HT HET output

EP

Table 8 PLL circuit pin functions
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1TIVI-64TA//74TA/741E
CIRCUIT DESCRIPTION

10

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

The 144 MHz unit incorporates a digital variable-
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 133.300-137.295
MHz to produce a first intermediate frequency of 10.7

144~147.995MHz

MHz. This frequency is then mixed with a second local
oscillation frequency of 10.245 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
oscillatedandfrequency-divided by a PLL circuit, amplified
by a straight amplifier, then transmitted.

455KHz
MCF
Ist 10.7MHz
MIX N
ANT SW = RF amMP —.®H\ / MIX,IF,DET |}—=0RA
4 1
S 10.245MHz
133.300~137.295MHz T
PA TX AMP PLL | MIC AMP | MO
144~147.995MHz

Fig. 10 Frequency configuration

144 TX-RX Unit Receive Signal Channel

e QOutline

For the 144 MHz unit,the received signal from an
antenna is passed through a low-pass filter in the final
transmission stage and sent through a transmission/
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 a

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

ftem Rating

Nominal center frequency {fo} 10.7MHz

Nominal center frequency 455kHz + TkHz

Pass band width +7.5kHz or less at 3dB

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

Attenuation band width +25kHz or less at 40dB

50dB bandwidth +£12.5kHz or less (from 455kHz)

Terminating impedance 3kQ/0pF

Table 8 MCF (L71-0228-05) (114 TX-RX unit XF1)

+45kHz or less at 60dB Ripple 3dB orless
Ripple 1.0dB or less {within +4kHz of 455kHz)
Insertion loss 1.5dB or less insertion loss 6dB or less
Guaranteed attenuation 70dB or more within +1MHz Guaranteed attenuation 35d8 or more

(Spurious : 40dB or more at fo ~ fa + 500kHz} {within +100kHz of 455kHz)

80d8 or more at fo - {900 — 920kHz} I/O matching impedance 2.0k

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 e Signal-strength meter
and input to FM IF HIC IC5 (KCD04). This signal is then The signal-strength meter output voltage of FM IF
mixed with a second local oscillation frequency of HIC IC5 (KCDO04) is supplied to the control unit.
10.245MHz to produce a second intermediate- :
frequency signal of 455 kHz. The unwanted near-by e Shift-register circuit
signal components are then eliminated by an FM The ES, CK, and DT serial data from the control unit
ceramic filter. The resultant signal is input to IC5 again, are sent to IC1 (BU4094BF) to perform the control
amplified to a second intermediate-frequency signal, operation outlined in the following table:

and detected to produce an audio signal.

Pin NO.| Name Function Pin No. | Name Function
1 Strobe | Enable input 9 Q,
2 Data Serial data input 10 Qs
. 3 | Clock | Clock input 1 Q8 | TXRX selection. "H" when TX s set.
. 4 al TX/RX selection. “L" when TX is set 12 Q7 439/144 MHz selection. "H" when 144MHz is
set.
5 Q2 TX power selection. “L” when middle and 13 Qs
low. “H" when high.
& a3 TX power sel:action, "L when high 14 as
and low. "H" when middie.
7 Q4 15 QOE av
' 8 V., GND 16 Voo 8v
Table 11
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TM-641A/741A/741E
CIRCUIT DESCRIPTION

12

144 TX-RX Unit Transmit Signal Channel

® Qutline

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

¢ Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC7 (KCAQ4). I1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminate unwanted high-frequency
components. The voltage-controlied 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 drive
circuit HICIC8{KCB11). The amplifier can obtaina 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 a solid
shielding case as a hybrid integrated circuit. Com-
parison frequencies of 6.25 kHz and 5 kHz are produced
by dividing a 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 f,_ (Rx)

and each frequency division ratio is given by

fuco=(144-10.7)={in x 128) + 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

f,sc: Reference oscillation frequency of 12.8 MHz

0 V during lock VT ECD HD j+—— Moduiation
uring loci 12 10cb—1ov input
—1x acLp—8av
.8 MH, NCl—
128 MHz = %o e o
Data input ———»{ DP ———= Lock voltage
; E}—E
Clock input ——» CP ur -
Enabtle input ——»{ EP | output

Fig. 12 IC11 KCHO5

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

¢ APC circuit

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 controlvoltage is outputininverse proportion
to 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 settoalow
power by the thermal switch when it exceeds the
specified temperature.

’ .

R: Binary 14-bit programmable counter sstting value ‘

2048
In this case, nis 208, and A is 36.
Therefore, f,.,= (208 x 128) + 36} x 12800 / 2560
={26624 + 371 x5
= 133300 kHz = 133.300 MHz
The following table lists the pin functions of the PLL
circuit:

n::":e Function n:imne Function
Modulation signal
5C | 8V MO 1 . put
LD | Lock signal fon during| 1g¢c | 10v
lock) .
NC | Unused BCL | 8V (ripple filter)
Xi 12.8 MHz crystal NC | Unused .
X0 osciliation CV | Lock voltage output
DP | Data input E GND
CP | Clock input HT | HET output
EP | Enable input
Table 12



1TIVI-O4 1A/ /4 T1RA/ 141

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 set on, 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. Pin4of IC1
is then set low. Therefore, Q13 is changed from on to
off, Q14 from off to on, and Q11 from off toon. An 8V

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 circuit 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 (8T) of
Q11 and no transmission wave is output to the
reception state.

8C 8T
Q10 (38
cel
I‘_"l+
H
l‘t"’:__+ b @ L x g“' 4
© © = o o T Teo
R39 R4A0
bezs ~
IC1 &—— Q12
e
TR
T —
bl %
LD —
Fig. 13

[UT-220S]

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 aliows 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 189.1756-194.17MHz 10 produce

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 8 second IF of 455
kHz. This is called a double-conversion sysiem. The
signal in the transmission chan nel is produced by direct
oscillation, and is frequency-divided by a PLL circuit,
amplified by a linear amplifier, then transmitted.

455KHz

!

MCF
30.825MHz

220~ 995MH
20~229.995MHz \ / o MiX,iF,DET RA
% 30.37MHz
T
ANT SW - RF AMP
»
189,175~ 199.17MHz
oA - TX AMP PLL - MIC AMP MO

220~229.995
MHz

M

Fig. 14 Frequency configuration
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CIRCUIT DESCRIPTION

220 TX-RX Unit Receive Signal Channel
® Outline

Thereceivedsignal 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 matchingcoilandis 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-stage
variable capacitor. The resulting signal goes to the first
mixer {Gahs field-effect transistor}, is mixed with the
first local signal from the PLL circuit, then converted to
a first If of 30.825 MHz. The unwanted near-by signal
components are then eliminated by a two-stage MCF.

The first IF signal is amplified and input to FM IF 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 kMHz. The unwanted near-by
signal components are then eliminated by an FM ceramic
filter. The resulting signal is input to IC5 again, amplified
to the second IF signal, and detectedto produce an audio
signat.

e Signal-strength meter
The signal-strength meter output voltage of FM |F
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 tolC1 (BU4094BF) to perform the control op-
eration outlined in the following table:

item Rating

Center frequency (fo) 30.825 MHz

Pass bandwidth + 7.5 kHz or more at 3 dB

Attenuation bandwidth * 28 kHz or less at 40 dB

80 dB or more within Fo + 1 MH:z

ranteed attenuation .
Guaranteed uat {Spurious: 40 dB or more}

Pin No. | Name Function

1 Strobe | Enable input

2 Data | Serial data:nput

3 Clock Clock input

4 Q1 TX/RX selection. Low when TXis set.

5 Q2 TX power selection. Low when middle and
low. High when high,

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

7 Q4

9 Qa3

10 Q3

11 Qs

12 Q7

13 a6

14 Q5

15 (0] Bv

Ripple 1.5dB orless
Insertion loss 3dBorless
Terminating impedance 4.7 kQJfOpF

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

ftem Rating

Nominal center

455KHz
frequency

6 dB bandwidth + 6 kHz or more {from 455 kHz)

50 dB bandwidth + 12.5 kHz or less (from 455 kHz)

Ripple {within 3dBorl
+ 5 kHz of 455 kHz) dB orless
Insertion loss (at 6dB or less

maximum cutput pointt

(Guaranteed attenuation
{within £ 100 kHz of 455
kHz}

35 dB or more

¥ matcing impedance 2.0kQ

Table 14 Ceramic filter CFWIM455F (L72-0372-05)
{220TX-RX unit CF1)

Table 15
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220 TX-RX Unit Transmit Signal Channel
@ Outline

In the transmission channel, the desired frequency is
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 10
microphone amplifier HIC IC7 (KCA04). 1C4 consists of
& preemphasis circuit, amplifier, fimiter, and splatter
circuit that eliminates unwanted high-frequency
components. The voltage-controlled oscifiator (VFO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

e Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC IC8 (KCB15). Theampilifiercan abtain a stable
drive output without adjustment because it has a large
bandwidth. An APC circuit controls the collector voltage
in the Younger final stage.

e Power amplifier circuit
The drive signal is input to 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 a 12.8 MHz
reference oscillation frequency by 2248 and 2560 10
correspondtothe 5,10, 12.5, 15, 20, and 25 kHz channel
steps.

For 220 MHz, the relationship between f, ., (RX} and

each frequency division ratio is given by

fv50=(220+30.825}={(nx1 28)+ At /R

Where: f, ,=VCO output frequency

n: Binary 10-bit programmable counter setting value

A: Binary 7-bit programmable counter setting value

fosc: Reference oscillation frequency of 12.8 MHz

R: Binary 10-bit programmable counter setting value

2560

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

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

=(33760+75)x5
=189.175 MHz
The following table lists the pin functions of the PLL
circuit:

TM-641A/7T41A/741
CIRCUIT DESCRIPTION

@ APC circuit

The automatic transmission cutput 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
1o the output, so the control voltage output is always
constant.

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

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

The unlock circuit is activated only during transmis-
sion. The LD pin signal output from the PLL circuit is
ORed with the signatatpin4 of IC1 using D11, as shown
in the figure, so the LD signalis made high during uniock.
Therefore, no voltage appears at the collector (8T) of
Q11, and no transmission signal 1S output during re-
cepﬂon._

ICZIKCHOS)

—{=c : o
0 V during locking Lo Mo —— Modulation input
e L3V
X1 BCL [—8vY
12.8 MHz é-—- NC —
jpg —S— Iy }
Data input ——{ 0P cv —= Lock voltage
Et—E
Clock input ——fcp
Enable input -—— {7 H7 —HET output

Fig. 15
Pin name Function Pin name Function
5C 5V MO Maodulation signal
input
Lock signal (O W
LD during locking) e v
NC  |Unused 8CL 8V (nppie fitter!
X1 12.8 MHz crystal NC
X0 osciliation Cv Lock voitage output
DF Data input £ GND
CP Clock input HT HET output

EP Enable nput

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 kHz witha PLL
synthesizer system. The frequency in the receive
signal channel is mixed with a first local oscillation
frequency of 451.6-461.595 MHz (459.6-471.595 MHz
for K-models) to produce a first intermediate frequency

430-439.995 MHz
{438-449.995 MHz)

ANT 5w I——l_RF AMP
[ e} mxawe

1351

430-439.995 MHz

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
osciilated and frequency-divided by a PLL circuit,
amplified by a straight amplifier, then transmitted.

MLF 455KHz
21 BMHz

MIX IF,DET

== 21.145MHz

=

451.6-461.595 MHz
(459.6-471.585 MHz)

PLL |4—| MIC AMP ‘u—OMO

(438-449,995 MHz)

* The alphanumeric characters enclosed in
parentheses are used for K-models.

Fig. 16 Frequency Configuration

430 TX-RX Unit Receive Signal Channel

& Qutline

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 a 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 to FM IF HIC IC1 (KCDO04). This signal is then
mixed with a second local oscillation frequency of

21.145 kHz 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.

& Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC IC1 (KCDO04) is supplied to the control unit.

¢ Shift-register circuit

The ES, CK, and DT serial data from the control unit
are sent to IC3 (BU4094BF) to perform the contro’
operation outlined in the following table:

Pin No. | Name Function ~ Pin No.| Name Function
1 Strobe | Enable input 9 Q
2 Data Serial data input 10 Q
3 Clock | Clock input " Q8
4 Q1 TX/RX selection. “L” when TX is set 12 Q7
5 Q2 ;I';}pror»:: ?;i?gir;h.« L” when middle and 13 08
s | o5 | EXeenerspkcion, L when igh i e | oo
7 Q4 15 OE Bv
8 vV, | GND 16 Vo, |8v
Table 17

'

’ .
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CIRCUIT DESCRIPTION

430 TX-RX Unit Transmit Signal Channel

e Qutline

In the 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 HIC 1C2 (KCAQ4). IC4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminate unwanted high-frequency
components. The VCO signal is directly frequency
modulated by a varicap diode in the frequency modulator
circuit.

e Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC IC6 (KCB 14). The amplifier can obtaina stable
drive output without adjustment because it has a wide

430 TX-RX Unit PLL Synthesizer

The VCO and PLL circuit are housedin a solid shielding
case as a hybrid integrated circuit. Comparison
frequencies of 6.25 and 5 kHz are produced by dividing
a 12.8 MHz reference 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 f, . (RX) and

each frequency division ratio is given by

fueo= (430 + 21.8)= {(n x 128) + A} x fosc =R

Where: f ., = VCO output frequency

n: Binary 10-bit programmable counter setting value

A: Binary 7-bit programmable counter setting value

band. An APC circuit controls the collector voltage inthe
younger final stage.

¢ Power amplifier circuit .
A drive signal is input to power module IC7 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 diode and controls the output control
voltage. The control voltage is output in inverse
proportion to the output, so the contrel voltage 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 settoalow
power by the thermal switch when it exceeds the
specified temperature.

R: Binary 14-bit programmable counter setting 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 is 80.
Therefore, f,,= {705 x 128} x 12800 / 2560

= {90240 + B0} x5

= 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.

e 8T (8 V during transmission) and unlock signal
See the 144 TX/RX unit description on page 13. {The

f...= Reference oscillation frequency of 12.8 MHz figure on the under indicates the 430 MHz unit)
8RrR 8c
013
K+ 8T
Qs Qi2
T, Y

3

4

&,
C.;S

I.___-

RrR32

L
!

+
© L e
| &% e Jenl 3 I
S ”
Ic3® - Qi
Shift register
D7
r _|| Qs Downloaded by[]
| R27 Ama A
LD —— ot L 010 teur Radl_l|o Directory[]
e wi+lm . .
b " www.hamdirectory.info

Fig. 17

17


Standard
Downloaded by
Amateur Radio Directory

www.hamdirectory.info


IVI-O& 1A/ TA&TA//41E
CIRGUIT DESCRIPTION

18

1200 TX-RX Unit Frequency Configuration

The 1200 MHz 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

1240~1299.99MHz

ANT SW

PA TX AMP

(

intermediate frequency of 59.7 MHz. This frequency is ‘

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

The signal in the transmission channel is oscillated
and frequency-divided by a PLL circuit,then multiples
the frequency of 630 to 649.995 MHz by two to
produce a frequency of 1260 to 1299.99 MHz. This
signal is amplified by a straight amplifier, then
transmitted.

MCF
59 TMHz

\/

\ |
|‘455 KHz

MiX,IF, DET |——=0RA

¥

2 59.245 MHz

1180.3~1240.29MHz

PLL MIC AMP je—OMOC

1240~1299. 99 MHz

Fig. 18 Frequency Configuration

1200 TX-RX Unit Receive Signal Channel

a Qutline

The received signal from an antenna is passed
through a low-pass filter in the transmission final stage
and sent through a transmission/reception selection
diode switch to the receiving front end. The signal is
then amplified to high frequencies by a microwave
GaAs (gallium arsenide) 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 to
obtain 2 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 59.7 MHz. The unwanted near-by signal
components are eliminated by a two-stage MCF. The

resultant signal is produced as a first intermediate-
frequency signal.

The first intermediate-frequency signal is amplified
and input to FM IF HIC IC2 (KCDO04). This signal is then
mixed with a second local oscillation frequency of
59.245 kHz to produce a 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 IF
HIC IC2 (KCDO04) is supplied to the control unit.

o Shift-register circuit

The FS, CK, and DT serial data from the control unit
are sent to IC5 (BU4094BF) 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 Function
1 Strobe | Enable input ] Qg
2 Data Serial data input 10 Q
3 | Clock | Clock input 1 a8 Is";'?l’;f}:g'e"r"mm'; ihen TXis set
4 m TX/RX seiection. "L" when TX is set 12 Q7 ALT. "H" when on.
5 a2 I)}({sz:.'sﬂ::‘:ltion. “L" when middle and low. 13 a6
6 a3 I}ﬁ};_)owut‘eerns;l%célieo‘rw, “L" when high and low. 14 as
7 Q4 15 Qe 8V
8 vV, | GND 16 Vo | 8V
Table 18

. 1200 TX-RX Unit Transmit Signal Channel

e Qutline

In the transmission channel, the desired frequency is
oscillated by half 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 HIC 1C4 (KCAQ4), IC4 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 (KCB09). The amplifier can obtain a stable

. drive output without adjustment because it has a wide

band.

® 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.

® APC circuit

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 controlvoltage is outputininverse proportion
to the output, so the control voltage output is always
constant.

e Antenna selection circuit

Figure 19 shows the antenna selection circuit. The
receiver circuit obtains a low insertion loss 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. Atthat time, the
receiver side uses a A/4 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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H—— ©

Power Q

module
1 F § % @

D10 — o w | To receiving
a o o ¥ front stage
8T
Fig. 19 Antenna Selection Circuit

Receiving signa

——

High impedance

Module during non operation

Fig. 21 Equivalent

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 frequency 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

(RX) and each

vCo

Transmit Pin= Pout
signal
¢ \1 Impedance

-

8T
Fig. 20 Equivalent Circuit during Transmission

Short circuit: Impedance ¢

High resistance

Circuit during Receptiony

Where: {, ., (RX) = Previous output frequency that is
multiplied by 2 during VCO reception
f. : Reception frequency
n : Binary 10-bit programmable counter setting value
A : Binary 7-bit programmable counter setting value
fosc: Reference oscillation frequency of 12.8 MHz
(TXCO)
R : Binary 14-bit programmable reference counter
setting value
2048 (in 12.5 and 25 kHz steps)
2560 (in 10 and 20 kHz steps)
For 1260 MHz,
fucolRX) = (1260 - 59.7)

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

= 600.15 MHz

foco RX)=(f,—59.7) /2 ={(nx128) + A} xf_ ..+ R
veo X osc In this case, n is 937 and A is 94.
SV —5¢C L Pin . Pin .
LD LD I'\g/lg T Modulation input name Function name thlnctfon
sv—ac [0 5C | v Mo | Moduation sgnl
12.8MHz X1 0V during > | Lock signal fon during
8OR ST transmission lock) sC | av
Data input —»]0P C\é —"‘E Lock voltage NC | Unused BCL | 8V (ripple filter)
Clock input — 4 lcp B 12.8 MHz crystal 0 V during
HET X1 o ST oS
Enable input EP HT |— HET ocutput oscillation yansmission
80R cv Lock voltage
The same as for the 144 MHz unit except 8 V shown DP | Datainput E GND
in the figure above.
CP | Clack input HT HET output
Fig. 22 PLL pin description EP | Enableinput
Table 19

20
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CIRCUIT DESCRIPTION

e Unlock circuit

When a PLL circuit is unlocked during transmission,
the LD pin of a IC11 set low and Q12 is setoff. Ql11is
then set on. The 8T line is not activated when 8T
switching control circuit Q13 is set off.

R33
Rag

(1]

o8 as
. g | 3
[
4 %
I = ns_n;s:’J “%
“H* during reception
AW =1

“L" during —
transmission g.:tﬂ oY)

L [ msa / -
o

ON during unlock ON durir;g reception
OFF during lock

Fig. 23 Unlock Circuit

TM-641/741

Digital Control Block

e OQutline

The digital control block is classified into a panel block
and control unit block. The panelblock consists of akey,
rotary encoder input circuit, and display circuit. The
control unit biock consists of reset and backup circuits,
a tone output circuit, and a microphone tone input
circuit.

OFF during transmission

e Predrive circuit HIC (KCB09)

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 (2SC4093 and 2SC3357 x 2} amplification. An
alumina board and hybrid integrated circuit are used to
ensure stable circuit operation.

® Drive circuit HIC (KCB10)

The VCO output is amplified by KCBOS, then input to
drive circuit HIC. Anaverage 29 dBm output is obtained
by inputting 20 dBm through one-stage (2SC3814)
amplification. An integrated radiation plate and alumina
board are used to attain a stable output against heating.

e ALT

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

Refer to page 6 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
communication circuit. The SO pin indicates serial data
output and the S1 pin serial data input. An inverter is
inserted for microcomputer port protection.

The data communication 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 is removed.

—w—?——gbo— St

1Ct S0 ! ICt

75517GF i 75516GF
st S0

21
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5 {EACH 4 LINES) PLL DATA
m:gulgrsv :) g z 8 LINES 8 LINES (BAND A, B, C}
. < < = SHIFT-REGISTER DATA
S 0 2 (BAND A, B, C}
& 12 LINES |9 olaunes| &
~ L] :> %] o x
[ — < w =w
RESET R RS £ 5
SWITCH o« | § o 2
25C2712 - 2
SERIAL & j Y
PORT
PN
ELECT. D/A ] SQUELCH
VOL. CONVERTER CONTROLS
8 LINES BU4066BF
BUFF
12 LINES] RAM
TC4S11F s
LC3564PML-12,15
CONTROL UNIT
BUFF !
TC4S11F
ENCODER SERIAL
O—= ™" 5 )
3 LINES ™
LED (A, B, C} <: g LCD DRIVER LCD DRIVER
uwy
KEY ﬁ a. o = i~ - VK
INPUT s 12 T T
=
o 'é o [ ] 2
saL. voL :> 2= =
(A.B,C) XT1 _XT2 144 LINES
6 LINES |_| |J 2
{EACH 3 LINES)—0 !
32,768 KHz
DISPLAY UNIT

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

Panel unit (display unit)
e Key rotary encoder input circuit

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

e Display circuit

Thedisplay circuitisinthe panel urit, and iscontrolled
by the microprocessor of the panet 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.

e 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 voltage
is output. If pin 130 is grounded, Q3 turns on and the
lamp lights.

S5V

o

13.8V * Tolamp
R72
re e ¥
c1 @x 4 E:'
! | |
P/30 P132 PI33

ICI (CPU)

Fig. 26 Dimmer circuit

e 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, a command corresponding to the value is sent
to the control unit.

® Reset backup circuit

When the power supply 1s connected, a low-level
puise of about 3 ms is output by the reset IC (IC7) and
reset switch (Q1). This pulse power-on resets the CPU
(IC1). When the power supply is disconnected, 13.8V
and line voltage drop are detected, the INT4 switch (Q6)
turns off, and INT4 of the CPU (IC1} goes high. The
microprocessor enters the backup mode, and if the
backup switch (S2}1s on, the clock countis performed (in
0.5-second intervals) by the BA1 power, and the 32.768
MHz crystal (X2} osciilates.

Control Unit Block
e Microphone key input circuit

Microphone UP/DOWN keys and function keys are
connected 1o the analog input pins of a microcomputer.
Each function is activated by the volitage generated
when the keys are set on.

»5C
o} <93 202
129157 wi
P8I Ay
R2
P82 A
!Rll -
(L =) 1 o o g é
ANZ i « v
ANT |— wi N8 2x 28
PTT UP DOWNT N T= 8 7=

CALL VFO MR PF

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

The serial data from the microcomputer is passed
through IC6and IC7 (BU4094BF) to perform the following
control operation.

Shift-Register Port Specification List

{Common}

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

Shift-register A 4094

S. Reg Port| Pin No. | Port data SﬁVE Bl?;k Function Pin name
a 4 PD_BZA BAND A beep 0: Sounds 1: Does not sound BZA
Q2 5 PD_BZA BAND B beep 0: Sounds 1: Does not sound BZB
Q3 6 PD_BZA BAND C beep 0: Sounds 1: Does not sound BZD
Q4 7 PD_MUTEA BAND A MUTE 0:0FF  1:ON MUTEA .
Q5 14 PD_MUTEB BAND B MUTE 0:0FF 1: ON MUTEB
Q6 13 PD_MUTEC BAND C MUTE 0:0FF 1:0N MUTEC
Q7
Q8 SRAM A12 0: Nornal 1: Abnormal BANK

Shift-register B 4094

S. Reg Port| Pin No. | Portdata SAVE B:;k Function Pin name
Q1 4 PD_CTC1 CTCSS operation unit selection 1 CcTCh
Q2 5 PD_CTC2Z CTCSS operation unit selection *1 cTcz
as 6 PD_RD1 Detection output connection unit selection *3 RD1
Q4 7 PD_RD2 Detection output connection unit selection *3 RD2
Qs 14 PD_DTS1 DTSS operation unit selection "2 DTS
Qs 13 PD_DTS2 DTSSoperation unit selection *2 DTS2 .
a7 12
as 11 PD_DTSEL DTSS input selection 0: Detection output 1:MIC DTSEL

1 %2, %3
CTCZ CcTC1 CTCSS cperation unit
DTS2 DTS DTSS operation umit -

- RD2 RD1 Detection output connection unit
0 0 A
0 1 8 Downloaded by[]
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@ }/O Port Specification List

Control unit (X53-3310-XX) : IC

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

pPD75517 1/O port list

uCom Pull Back I :
Port Port HO up up Description Pin name
INT4 P VE Power check 0: Operation
POO - ‘ 1: Backup
SCKO Lower-power umit TX power selection
PO P_RFMID I O 0: Three stages (middle stage}
1: Two stages {no middle stage)
S10/5B1 P SO 0 O Panel microcomputer S
P02 -
@ 518‘5 8381 P_SI | O Panel microcomputer SO
INTO I |
. P10 .
';JL‘ P_CTCSS i CTCSS detection  O: Tone coincides SDO
DTMF detection (LC7385 standard)
INT2 P_STD | | 0: No signai DV
P12 1: Signal detected
. T10 DTSS connection check
,' P13 P _DTSCHK | 0: No connection VCK
vy 1: Connection
PTOO Beep sound output pin (effect sound)
P20 P_BEEP L Set low when no beep sound is output BZ
P21 P_DTOE O L DTMF receiver LC7385 TOE EN
PCL
P22 P_DTCE 0 L DTMF tone generator TP5088 CE CE
BUZ ) ) . .
P23 P.CLK O L CTCSS unityshift registerr/electronic volume clock CK
fm CTCSS unit eneable connection check
P30 P_ET 0 | 0: Connection ET
! 1: No connection
. P31
P32 P_FANDLO f A ! FAN delay time setting input *1
pa3 P-FANDL1 | A | FAN delay time setting input *1
P40 P_DATO Vo L I External RAM, ifo expander data, and DTMF data {DO/Q1}
P41 P_DATI e . | T {D1/Q2)
P42 P_DAT2 o} . | T (D2/Q3)
P43 P_DAT3 ) ° | T {D2/04)
P50 P_DAT4 o ® | External RAM and I/O expander data

25



1M-641A/741A/741E

26

CIRCUIT DESCRIPTION

1PD75517 1/O List

wCOM Pull Back o .
Port Port 110 up up Description Pin name
P51 P_DATS @] ® | T
Ps2 P_DATE i ® I T
P53 P_DAT7 o] . | T
KRO .

P S
PGO S 0] | Subtone output bitd
KR1
P61 P_TONE 0 I Subtone output bit 1
KRZ )
TONE O
P2 P_ I Subtone output bit 2
KR3 )
P63 P_TONE o} i Subtone output bit 2
KR4
570 P_TONE O | Subtone output bt 4 )
E% P_TONE ! ! Subtone output bit 5
71 .
KRG P_TONE 0 Subtone output bt &
P72
KR7 P_TONE 0] | Subtone output bit 7
P73

PPO
PE0
ig'f P_UP 1 o Microphone up
01 P_PTT i
PE2 - ! L ! Microphone PTT
ST1 P_DOWN | ° | Microphone down
P83 -

P30 P-AQ | I External RAM and 1/O exlamder address {OPEADR)

PY1 P.AT o} | T {RAMADRL) ’
P92 P_A2 O } T

P93 P_A3 8] I External RAM address

P100 P_A4 o] | T (RAMADRH)
P101 P_AS 0 ! T
P102 P_AB 0 T
P103 P_A7 0 T




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

uPD75517 I/O Port List

H ;:c?rtM Port F[»] ':::)" B:;k Description Pin name
P110 P_AB o] I T
P111 P_AZ o} ! T
P112 P_ATO 0 ! T
P113 P_ATI 0 L T
P120 P_RAMOE 0 [ ] H External RAM OE (L} L:Read Ok
P121 P_RAMRW (@] ® H External RAM R/W L:Write H: Normai RAW
P122 P_RAMCEZ2 Q [ ] L External RAM CE2 L: Backup CE2
P123 P_10CS O [ ] L /O Expander CS{L) cS
P130 P_10RD 0 [ ] | 11O Expander RD(L) RD
P131 P_1OWR O [ ] | 1O Expander WRI(L} WR
P132 P_VOLEN? (0] [ ] | Electronic volume enable 1 L: Buzzer R:Band C EV1
P133 P_VOLENZ o} ® | Electronic volume enable 2 L:BandB R:Band A EV2
P140 P_ES o} | Shift Register Enable ES
MicMUTE 0: MUTE OFF
P141 P_PSW 0 ! 1: MUTE ON
POWER switch 0: Power on
P142 P_PSwW 0 } 1- Power off PSWY
P143 P_DAT Q I CTCSS unit, shift register, and electronic volurme data o1
ANO P_DNAN i DOWN, MR, PF key input
AN1 P_UPAN I UP, CALL, and VFO key input
AN2 P_ShA | Band unit A signal-strength meter input
AN3 P_ALTA I Band unit A ALT input
AN4 . . .
P150 P_smMB ! Band unit B signai-strength meter input
ANSE
P15 P_ALTB I Band unit 8 ALT input
ANE . . .
P152 P_SMC | Band unit C signal-strength meter input
‘;:”;3 P_ALTC | Band unit C ALT input
A Pulled up by software during check {note that P_ET is set
high during check). . . L
1
O Pulled up by software at all times. FAN delay time setting input
® :  Pulled up by hardware. FAN contral P_FANDL1 | P_FANDLO
Always on during power-on sequence 0 ]
On during transmission o] 1
On during transmission and 1 0

for 1 minute after transmission

On during transmission and
on for 2 minutes after transmission
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CIRCUIT DESCRIPTION
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1/0 Expander Port Specification List

Control unit {X53-3310-XX) B/2 : IC 101

CXF1095Q 1/O Port List
Port /O Esck Description Pin name
PAQ 1o} B8AND Unit C PLL Enable *3 EPC
PA1 BAND Unit ¢ PLL/Shift Register Ciock *3 CKC
PA2 BAND Unit C PLL/Shift Register Data *3 DTC
PA3 BAND Urnut 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 Unit C busy input 0:Busy 1: Close SCC
PAT
PBO 0] BAND Unit C SQ Qut bitd sSQCo
PB1 BAND Unit € SQ Out bitt . SQCt
PB2 BAND Unit C SQ Out bit2 sacz .
PB3 BAND Unit C SQ Out bit3 SQC3
PB4 BAND Unit B 5Q Qut bitQ SQBO
PB5 BAND Unit B 3Q Out batl SQB1
PBE& BAND Unit B 5Q Qut bit2 5082
PR7 BAND Unit B SQ Out bit 3 5083
PCO 9] BAND Unit A SQ Out bitd SQAD
PC1 BAND Unit A 50 Qut bit? SQA1
PC2 BAND Unit A SQ Out bit2 SQAZ2
PC3 BAND Unit A 5Q Out bit3 SQA3
P4 0 BAND Unit A SQ Out bitd SQA4
PCS BAND Unit A SQ Out bith SQAS
PC6 BAND Unit B SQ Out bitd SQB4
PC7 BAND Unit B SQ Out bits SQB5
PDO o BAND Unit A PLL Enable *1 EPA
PD1 BAND Unit A PLL/Shift Register Clock *1 CKA
PD2 BAND Unit A PLL/Shift Register Data *1 DTA '
PD3 BAND Unit A Shift Register Enable ESA
PD4 BAND Urnit B PLL Enable *2 EPB
PDS BAND Umit B PLL/Shift Register Clock *2 CKB
PDE BAND Unit B PLL/Shift Register Data *2 DTB
PD7 BAND Unit B Shift Register Enable ESB
PEQ o] FAN ON/OFF 0. OFF 1: ON FANSW
PE1 PSW other than 5C OSwW2
PE2 BAND Unit C SQ Out bitd sQC4
PE2 BAND Unit C SQ Qut bits sSQCs




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

’ *1, *2, *3 Type of band unit

BAND Unit DTx CKx EPx Unit No. No. of data ite_ms
. after conversion

No unit 0 0 0 0 0

28 MHz BAND i 0 0 4 1

50 MHz BAND 1 1 0 <] 2

144 MHz BAND 0 1 1 3 3

220MHz BAND 0 1 0 2 4

430MHz BAND 1 0 1 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

O

Downloaded by[]
Amateur Radio Directory[]
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1PD75516 (IC1) I/O Port List

pCOMm Pull Back A Circuit
Port Port name Qo up up Description Pin name
INT4 Pawer check 0: Operation
POO P_INT4 | 1 1: Backup
SCKO
P_01 t
PO1 - ! &
SO;]CI} 230 P_SO o 0O | Serial data out
SF%SSB‘I pP_St | O 1 Serial data in
INTO | p_encock | Encoder (CLK) o
INT1 . :
P11 P_INT1 | | Connect to serial data in.
Power switch 0; NORMAL
P, | peseer | | * pos
Ti0 Encoder (DAT}
| !
P13 P_ENCDDT
P;%D P TYPEO | O I Destination data BO
P21 P_TYPE1 ) 1 Destination data 81
ig; P_TYPE2 i O | Destination data B2
BUZ
P23 P_TYPE3 l O I Destination data 83
Operation band LED Crange C  0: ON (Bright) .
P30 P.LEDOC! 0 1: OFF/ON (dark)
Operation band LED Qrange C  0: ON (Bright)/ON (dark)
Operation band LED  Green C 0: ON (Bright}
1
P32 P-LEDGC 0 1: OFF/ON (dark}
P33 P_LEDGC2 o I Operation band LED Green C 0: ON {Bright}/ON (dark)
1: OFF
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TM-641A/741A/741E

CIRCUIT DESCRIPTION

uPD75516 (IC1} 1/O Port List

"

uCom Pull Back ircui
| e Circ
Port Port name {10 up up Description pin I"I::lt'le
Operation band LED Orange B 0: ON {Bright}
P40 P_LEDOB! 0 : 1: OFF/ON (dark)
Operation pand LED Crange B 0. ON (Bnght)/ON {darx)
P41 P_LEDOB2 o] 1- OYFF
Operation band LED Green B 0: ON (Bright)
242 P_LEDGE? o] 1: CFF/CON (dark}
o]
543 5 LEDGB2 o : Operation band LED Green B O CN (Brnight)/ON {darki .
1 CFF :
Operstion band LED  Orange A 0: ON {Bright}
_ Ps0 P_LEDOAY 0 1: OFF/ON {dark)
P51 P LEDOA2 0 Operation band LED Orange A 0 ON (Brignt/OM {dark}
. i: OFF
Operation band LED  Green A 0: ON (Bright)
P52 P_LEDGAY o} 1: OFF/CON (dark)
_ Cperation band LED  Green A 0: ON (Bright)/ON (dark}
P53 P_LEDGAZ [} | .
1. OFF
’ KRO VFQ key 0: PUSH
PED P_VFO 0 C 1: NORMAL
KR1 MR key 0: PUSH l
561 P_MR 0 O I 1: NORMAL
KR2 MHz key 0: PUSH
P62 P_MHZ 0 O I 1: NORMAL
KR3 CALL key 0: PUSH
’ PE3 P_CALL o] O I 1: NORMAL
KR4 BELL (SHIFT) key 0: PUSH
. P70 P_BELL o O 1: NORMAL
KR5S TONE key 0: PUSH
BT P_TONE 0 O ! 1: NORMAL
KR& REV key 0: PUSH
P72 P_REY 0 O 1: NORMAL




TM-641A/741A/741E

CIRCUIT DESCRIPTION

pPD75516 (IC1) /O Port List

nCom Pull Back A Circuit
Port Part name o up e Description Pin name
KR7 DTSS key 0: PUSH
P73 P_DTSS 0 O ’ 1- NORMAL
PPQ LOW key 0: PUSH
P8O P_Low ‘ ® ! 1: NORMAL
sCK1 MUTE key 0: PUSH
Pe1 P_MUTE ¢ ' 1: NORMAL
SO CONT SEL A key O PUSH
®
P82 P_CSA i ' 1 NORMAL
sh P CONT SEL B key 0: PUSH
P83 P.CSB ' ’ 1: NORMAL
IF selection (430MHz) 0:
Pa0 P_IF430 hd ! J: NORMAL
° IF selection (50MHz) 0: NORMAL
P81 P_IF50 { | 1:
IF selection (28MHz) 0: NORMAL
P92 P_iF28 ® 0 ' 1:
Time display dot flash selection  O: Flash
Ps3 P_CKBL * ! 1: Do not flash
P10Q P_BLANK O i LCD driver (MSMB5265) BLANK
P11 P_TEST 0 | LCD driver (MSMB265) TEST
P102 | P_LCDDT 0 ! LCD driver (MSM5265) DT
P103 P_LCODL o] u LCD driver (MSMS5265) cK
P110 P_LCDLD 0 | LCD driver (MSMS265) LD
P111 P_111 0 t
P112 P 112 0] |
“F" display LED 0: ON
P13 P_FDISP 0 i 1- OFF
F key 0: PUSH
P120 P_FKEY o ° ‘ 1: NORMAL
Month/day display tormat G: Month, day
P21 P_DATE C d I selection 1: Day, month

-
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uPD75516 (IC1) I/O-Port List

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

uCOM Pull Back P Circuit

Port Port name 17O up up Description Pin name
Voltage dispiay 0: Cispla voltage

p122 P_vOLY o hd 1: Do not uisplay voltage
Dimmer 0: Reduce brightness by cne steg

P23 P_ILUMI 0 . 1: Normai bonghtness
Nlumination switch Q: ON

P130 P_LPSW Q ; 1- OFF

P_PSW Q Power switch 0: 0N

P131 1: OFF
lumination bulb 0: ON (D), ON(D2)

P13 P_DIM1

2 - © 270 1:ON(D3), OFF

Hlurmination bulb 0: ON (D1}, ON (D3}

P133 P_DiM2 o] ! {12k) 1: ON (D2}, QFF

Py CONTSEL C Q: PUSH

P140 P_CSC | ‘ 1: NORMAL
BAND SEL A 0: PUSH

P141 P_BSA b 1: NORMAL
BAND SEL B Q. PUSH

P142 P_8s8 ! o ' 1: NORMAL
BAND SEL C Q0: PUSH

P-B85C

P143 ' b ! 1: NORMAL

ANO AD Band A squelch input

AN AD Band B sguelch input

AN2 AD Band C squelch input

AN3 AD Band A volume input

AN4 .

P150 AD Band B volume input

ANS Band C volume input

P151 AD P

ANG SB/4 input (for voitage display}

P52 AD /4 10D g play

ANT

P153 AD

O Always pulled up by software.

Always pulled up by hardware.
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LCD Driver {(MSM 5265} list

CIRCUIT DESCRIPTION

DISPLAY UNIT (X54-3120-00): IC2, IC3
MSM 5265 (IC2) list

Ic ic LCD SEG. LCD 1c 1c LCD SEG. LCD
Pin No. | Pin Name COMO comM1 Term. No. Pin No. | Pin Name cCOoMO com Term. No.
51 51 144 92 S42 B« ©PTT 103
52 52 143 93 543 ©1Gbe ©100Mc 102
53 S3 142 94 S44 ©100Mg ©100Mb 101
54 54 ACC MUTE 141 35 545 ©£100Ma ©100Mf 100
55 S5 AB.C. TOT 140 96 S46 ©100Md ©100Me 99
56 S6 APO A. 139 97 s47 Er ©MRHc 98
57 S7 LOCK SLEEP 138 98 S48 ©MRHg ®MRHb 97
58 S8 OFF ON 137 99 S49 ©MRHa ©MRHF 96
59 S9 TIMER 136 100 S50 ©MRHd ©MRHe a5
60 S10 ©M ©ONAIR 135 1 S51 CS&RF ©MRLc 94

61 S11 ®L ©s7 134 2 552 “SLRLg ©MRLb 93 .
62 s$12 @s6 @85 133 3 S53 ©MRLa ©MRLS 92
63 S13 TBELL ©co 132 4 S54 EMRLd ©MRLe 91
64 S14 05K B1Kc 131 5 555 Tm BONAIR a0
65 515 ©1Kg ©1Kb 130 6 S56 &L ®S7 89
66 S16 ©1Ka @1Kf 129 7 S57 ®s6 ®s5 88
67 S17 ©1Kd ©1Ke 128 8 S58 B®BELL ®Co 87
68 S18 ©s3 ©s4 127 9 S59 ®05K ®1Ke 86
69 518 ©DTSS ©82 126 10 S60 B1Kg &KL 85
70 S20 ©C CSS o7 125 11 S61 ®1Ka ®1Kf 84
71 S21 ©10kdp ©10Ke 124 12 S62 ®1Kd ®1Ke 83
72 S22 ©10Kg ©10Kb 123 13 S63 ®S3 ®S4 82
73 S23 ©10Ka ©10Kf 122 14 Se4 ®DTSS ®s2 81
74 S24 ©10Kd ©10Ke 121 15 $65 ®C CSS ®T 80
75 S25 @©CLKdp1 ©CLKdp2 120 16 S66 ®10Kdp ®10Kc 79
76 526 ©100Kdp ©100Ke 119 17 S67 ®10Kg ®10Kb 78
77 s27 ©100Kg ©100Kb 118 18 568 E10Ka B®10Kf 17
78 sS28 ©100Ka ©100Kf 117 19 S69 ®10Kd ®10Ke 76 .
79 S29 &100Kd ©100Ke 116 20 S70 ®CLKdp1 ®CLKdp2 75
80 S30 ©s1 @BUSY 115 21 S71 ®&100Kdp ®100Kc 74
81 $31 ©REV S+ 114 22 572 ®100Kg ®100Kb 73
82 532 ®L- ©R- 113 23 §73 ®100Ka ®100Kf 72
83 533 ©1Mdp ©1Mc 112 24 S74 ®100Kd @100K EA|
84 534 ©1Mg ©1Mb 111 25 S75 @51 ®BUSY 70
85 S35 @©1Ma 1M 110 26 S76 BREV @+ 69
86 S36 @1md ©1Me 109 27 S77 ®L- ®R- 68
87 537 OF @10Mc 108 28 578 ®1Mdp ®1Mc 67
88 s38 ©10Mg ©10Mb 107 29 S79 ®1Mg ®1Mb 66
89 S39 ©10Ma @10Mf 106 30 S80 ®1Ma ®1Mmf 65
20 S40 @10Md ©10Me 105 48 COM-A

1 S41 > ©ALT 104 49 com-8
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TM-641A/7T41A/T41E
CIRCUIT DESCRIPTION

MSM 5265 (IC3) list

Ic ic LCD SEG. LCD Ic Ic LCD SEG. LCD
Pin No. | Pin Name coMo comi Term. No. Pin No. | Pin Name COMO com1 Term. No.

51 S1 ®1Md ®1Me 64 92 S42 @L- @®R- 23

52 s2 ®F ®10Mc 63 93 S43 &1Mdp ®@1Mc 22

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

54 S4 ®10Ma ®10Mf 61 95 545 ®1Ma @1Mf 20

55 S5 ®10Md ®10Me 60 96 S46 @1Md @1Me 19

56 S6 ®> @ALT 59 g7 Sa7 ®F E10Mc 18

57 S7 @< ®PTT 58 98 s48 @10Mg ®10Mb 17

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

59 S9 ®100Mg ®100Mb 56 100 S50 @10Md @E10Me 15

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

61 s @100Md ®100Me 54 2 552 @< @PTT 13

62 S12 @ ®MRHc 53 3 S53 ®1Gbe @100Mc 12

63 513 @MRHg ®MRHb 52 4 S54 @160Mg &100Mb "

64 S14 ®MRHa B®MRHf 51 5 sS85 ®100Ma @100Mf 10

65 S15 ®MRHd BMRHe 50 6 558 @100Md @100Me 9

66 516 BS&RF @MRLc 49 7 557 & @MRHe g

67 517 @MRLg @MRLb 48 8 S58 @MRHg @MRHb 7

68 S18 @MRLa @®MRLSf 47 9 " s59 ®MRHa ®MRHFf 6

69 519 ®MRL d ®MRLe 46 10 S60 ®MRHd @MRHe 5

70 520 @M |  @®ONAIR 45 1M S61 @S&RF @MRLc 4

71 sS21 ®L ®s7 44 12 562 @MRLg @MRLb 3

72 522 @36 ®S5 43 13 S63 ®MRLa @MRLF 2

73 523 @®BELL @®cao 42 14 564 @MRLd ®MALe 1

74 524 @05K ®1Ke 47 15 S65

75 $25 ®1Kg @1Kb 40 16 S66

76 S26 @1Ka @1Kf 39 17 S67

77 s27 @1Kd @1Ke 38 18 S68

78 S28 @®s3 @s4 37 19 S69

79 529 @DTSS @s2 36 20 $70

80 830 @®C CSSs @T 35 21 S71

81 S ®10Kdp @10Kc 34 22 S72

82 S32 @10Kg @10Kb 33 23 s73

83 S33 @10Ka @10KSf 32 24 574

84 534 ®10Kd ®10Ke 31 25 S75

85 536 ®CLKdp1 ®CLKdp2 30 26 576

86 536 @100Kdp ®100Kc 29 27 577 Downloaded b{[]

87 S37 @100Kg @100Kb 28 28 S78 Amateur Radio Directory[]

88 sas ®100Ka @®100Kf 27 29 579 O

89 539 ®100Kd ®100Ke 26 30 80 www.hamdirectory.info

90 540 @51 ®BUSY 25 48 COM-A

91 S41 @REV @+ 24 49 COM-B
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CIRCUIT DESCRIPTION

¢ Tone output circuit

The tone output signal is input from the P60 through
P63 and P70 through P73 ports of the microcomputerto
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 £

&
X+
e

- P2
5% 20x |
2ok ©F 20K

15 2, pg

x

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

e CTCSS unit input and output (TSU-7 (option))

The data input to the CTCSS unit is output from P30,
P23, and P143. P30 is also used for connection check.
Dataisinput to P30 whenthe poweris switched on. The
data is output from P30 after 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 input to
the P11 pinof the microcomputer when the tone detected
from the CTCSS unit coincides. The squelch is then
opened.

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

Band A 'o\c ﬁ\w

Band B —

BandC—’T/t

Shift-register A
Fig. 29

— To CTCSS unitinput

As the figure above shows, the analog switch is

selected with two-bit data.
2bit
oI
MSB LSB
P143 D7
P30 ET l

Fig . 30 CTCSS Data Transfer Format

Tone frequency selection data of CTCSS FX365
loo] 01] 02| 03| 0405}
Example 885Hz | 4 H H L L
{DTMF unit)
Fig. 31 CTCSS Data Configuration
¢ 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.
® PLL data output.

The PLL data is passed through I/O expander IC1 D.
(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 cemmon with the
144 and 430 TX/RX units. Figure 32 shows the data
configuration. Figure 33 and 34 shows the PLL data
transfer format.

2Abit 21bit
DT
> =<
MSB LSB MSB LSB
S B —
Fig. 32 PLL Data Configuration .
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d CIRCUIT DESCRIPTION

»

!x’ «+——Data transfer direction 21BITx2

.'! © @ ©  Reference oscillation © ©

Ow s De Do — — — - — O —frequency division ratio—} Do DcDs Dn ——Comparison frequency division ratio—+|

: DATA [21|m|!9[1a|u[15[ss]14113|1211111019|81?]5]514[3]2[11 iz1|2o|19115[17]15115{1&113|12[11]wf§|3[?|6|5iai3|2[1_L '

CLOCLﬁ_ﬂ_ﬂ_ﬂj_ﬂj_ﬂjj_ﬂ_ﬂj_ﬂﬂ_ﬁ_ﬂ_ﬂ_ﬂ_ﬂ_ﬁjJJJJJJJJJJJJJJJJJJJ__
RESET | I I

fee = 12800 + (8 x Reference oscillation Special bit function PLL data-to-bit relationship
frequency division ratio)
Bit Name H L BIT
Reference oscillation frequency D_ | Data latch selection| Reference | Comparison ADD
division ratio = 16000/ f (kHz} A 0 1 2 3
b FkHz .......... P = . X
%:{. o 95 ki P 256 D, | SW1 H:OFF  |L:ON 1CH | 5 7 | 8
N D, | POWER switch | OFF ON 1DH | 9 | 10 1 11 | 12
; Reference oscillation frequency 1BH 13 14 15 16
- . division ratio D, | Test | Test Normal 1R |17 | - - -
: 123454678910 1
0000CO0O01010 0 (320)
ocoo0oGCO0OO0OO0O0OOC1TOO {256)
7161514131211 10 98 7 6 54321
00000000101000000014{}5kﬂz
0000000010000000001005.255&12
i . Fig. 33 M56760 PLL DATA
: 1F 1 1E | 1D 1C 1B 1A
| - |e |10 |14 [18 ] 1 Data | _ Data PLIE
; P
| - |7 |1 [ 9] 2 D¢ D¢ svovi‘ﬁhﬂ
: _ 18 |12 {6 |20 3 L | Nomad L | oN
5 9 13 17 21 4 H Test H OFF
; iF 1€ |10 |1C | 1B [ 1A
:3 . s 2 |2 D, Data Output port
. ~ e | e 22 |22 | D D, | D, | swz|swi
f ~ 22 | 2|2 | D L L | ON | ON
: pelz}22 |20 |2 | D H L | OFF | ON
For frequency division ratio setting L H oN OFF
iF { 1E | 1D 1C 1B | 1A H H OFF | OFF
| x|o |2 |2 |D
- x | 20128 22 D,
- x> 2|2 |0
x | x |2 | 2|2 |0,

For comparison frequency

|
i ’ (o21) (020} (@19) (018 . (03 (©32 (@ lnvalid
|

20pSniin 20pSmin |

T Valid

1045min | 10uSmin

g Fig. 34 M56760 PLL DATA OUTPUT

e
-

!
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TM641A/7T41A/741E
CIRCUIT DESCRIPTION

The PLL and reference frequency-division ratio data
input to the 1200 TX/RX unit are output from P21 (CK),
P22 (DT}, 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.

|l

190it

Il

16oit

|l

|

OoT

oT

MsB

RST

LSB

MSB

Fig. 35 PLL Frequency-Division Ratio Data

Transfer Format

38

Date

Control
Swallow counter
division rsie A

Main coun ter
division rete N

Date

Control

Referense
Counter division

LSB

Transfer Format

LS8 oummy
!I_!Zl}ldl s[s] 7] a]ls|m!n|tz]|3|ul|s[15[|?||a]|9]

| :
DNEEEER ‘;
EEEEDRROEEE

Dummy

Lse i
Elzla| a|s1e[7[s|9|m[u[sz]|3§m1|si|a_!

'

z

1 1

EBEREREDEERREED

Fig. 37 Data Configuration

Fig. 36 Reference Frequency-Division Ratio Data



AF Signai Channel

¢ Qutline

Detection signal RA from each band unit is passed
through an electronic volume control and output 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 controi circuit

The angie data of each band volume control on the
panel is 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
controi 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 signal as a monitor pulse during DTSS
operation.

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

Electronic volume ,,7¢

control s
Ras ica
Rage—] 014 . To speaker
selection
/a_:;\ circuit
RAC rlcs u ]
. DTM‘F unit — ‘1|-*"— @
monitor ot
p30| WPl @
MUTE (Buzzer)

Fig. 38 Volume and Buzzer Circuits

5@

E

Equivalent
circuit

Fig. 40 Squelch D/A Converter Circuit

TM-641A/741A/7T41E
CIRCUIT DESCRIPTION

e Speaker selection circuit

Each band unit has three speaker jacks {on rear
panel), and the control unit has one speaker jack (on side
panei). 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 speakerwhena speakeris notconnected
to this speaker jack. Figure 39 shows the speaker
selection circuit.

A signal is input to adder 1C103 when no speaker is
connected. The signal level does not fluctuate even if
one to three signals are input to the adder.

Forexample, band B can mix bands Aand C with one
speaker and output the mixed signal from another
speaker by connecting the band B jack and control unit
jack.

"

This block is
*!1 independent.

|
Power Amp. |

|\ j Band A speaker jack
i 108 1

P T e

i —-_—_;!3—0_ FizaT
L. b Internal

Zmm
Bond B R132 speaker
afF v _D—‘ To control
Band C RI33 i 103 unit speaker

Pawer Amp. jac k

Fig. 39 Speaker Selection Circuit

e Squelch circuit

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

The data from the panel block is sent to the
microcomputer of the control unit and passed through I/
O expander 1C101 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

® Qutline
The pin assignments of the connector that connects bands. The band unit is al$o used to check which band
the controf unit and band unit are common in three unit is coennected.
1 12 1 12
OO0 00 00 0C 0 Q000 oooooaoooooo]
E B BB SE S 8 85 5 A TMMEDCE S §$ S R R
P P C C B C L 0O 0E S TK PCOOQMAQOC
S T
H
Fig. 41 Connector Connecting the Band Unit and Control Unit
Pin No., Name Function Pin No. | Name Function
1 E GND 1 10 67.0 to 250.3 Hz subtone output
2 B 2 MO Audio signal from microphone (including DTV ,
3 B 13.8 V input 3 ME Microphone ground
4 B 4 ES Shift-register enable output
5 SP AF signal is output when speaker jack is 5 CK Shift-register PLL clock
connected.
6 S GND 6 DT Shift-register PLL data
7 SPSW | Speaker jack connection and detection. "H” 7 EP PLL enable
during cennection,
8 8C 8 SC “L" when squeich input is busy.
8 V is output during the power-on sequence.
9 8C 9 sQ 50 k ohms when squelch D/A output is tight.
10 SB 13.8 V is output during the power-on sequence. 10 SM Signal-strength meter voltage input
1 sC 5V is output during the power-on sequence. 1 RA Detection input {squelch circuit}
12 ACT ALT voltage input 12 RD Detection input {no squeich circuit}
Table 20 Pin functions (as viewed from the control unit} .
¢ Band retrieval The control unitis pulled down as shown in Figure 42.
Each band is retrieved through the EP, CK, and DT Therefore, the DT, CK, and EP pins are set low when no
pins. Data is input for retrieval when the power is band unit is connected. Pins set high as listed in Table
switched on and when the memory is cleared. Data is 21 are pulled up when any band unit is connected. The
then output again. type of connected band unit is then judged.
_ TX-RX_UNIT
CONTROL UNIT |_ . scC l BAND Unit DT cK EP
- - ' 11 ' No Unit L L L
rL 1 2 3 28 H L L
PD2 oTA 50 H H L
€101 PO cxa 1 ! 144 L H H
PoO exa | | ) . 430 H L H
sLiyie ITI i _ ) | 1200 L L H
xim‘ x ! Table 21 Band Retrieval
T

Fig. 42 Retrieval System
40
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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 Microcomputer See the circuit description.
1C2 SRAM memory backup
138v 6

iC3 6V AVR Three-terminal regulator (g touTH

1C4 R-CH band A volume control

IC4 L-CH band B volume control

. IC5 R-CH band C volume control

|C4, 1Cs Electronic volume control ics L-CH BZ common volume control

{Used in common}

@ LCHinput (® L-CHoutput @D R-CH output (@ R-CH input
!CG. 1C7 Shift register See the circuit description.
IC8, 1C9 Analog switch CTCSS, DTSS, or microphone RD band selection

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

5y
. IN —= = j..?
1IC11, iC12 Serial data inverter buffer — Ebl
’EC e oUT
110 1fO expander See the circuit description.
138v 8v

1C102 8V AVR Three-terminal regulator LINS {oum
IC103 Adder Used for internal speaker and level compensation.

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

(® Output {IC104: Band B, IC105: Common)
IC104, 1C105 Low-frequency amplification @ 138V ® ® ® Ground

Output (1C104: Band C, IC105: Band A)

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

(& Band C AF input Band A AFinput (@ Band B AF input

(Z) Band Binternal SPoutput (8} Band C internal SP output
IC106 Speaker selection analog switch (® BandAinternat SPoutput () Band B external SP output

(® Band C externat SP output (@ Band A external SP output

(i Band A selection input Band B selection input

(@ Band C selection input to (@ Internal SP when “L"
tC107~1C110 Analog switch Used for squelch. {See the circuit description.)
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TM641A/741A/741E
DESCRIPTION OF COMPONENTS

Reference No. Function Description
a1 Low-frequency amplification Microphone amplifier
Q? Buffer amplification Used for microphone RD.
Q3 Microphone line muting Microphone muting when power is ON {DTMF signal transmission).
Qa RESET switch RESET switch for IC1
as BACKUP switch ON when power is supplied
Q6 Band A
a6, Q7, Q8 Low-frequency amplification Q7 Band B
Q8 Band C
Q9 Band A
Q10 Band B
Qs, 10, AN Beep sound muting 011 Band C
A beep sounds from the corresponding band when OFF.
Q13 Band A
. Q14 Band B
Q13, Qt14, Q15 | AF muting 015 Band C
Muted when power is on {squelch ON, CTCSS, DTSS, etc.)
Q16 5V POWER switch 5V is output when power is ON.
17 Low-frequency ampilification Used for DTMF signal monitor.
a, Q102 SB 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 rotate when power is OFF,
104, Q105 Squelch switch Same as for IC107 through 1C110. (See the circuit description.}
Power amplifier muting
106, Q108 MUTE switch Q106 is instantaneously set ON when power is switched ON.
Q108 is instantaneously set ON when power is switched OFF.
Q107 RESET switch RESET switch for 1IC101
D1 Antireverse current lithium cell selection | Lithium cell is OFF when power is supplied.
D2 Voltage compensation
D3 Backup detection
D4 Antireverse current
D5 Reset detection
Ds, .
D101 ~ D103 Antireverse current

42
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TM-641A/741A/741E
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
lo3] Microprocessor See Circuit Diagram
IC2, IC3 LCD driver See Circuit Diagram
o 138Y 6v
1C4 8V AVR Three Circuit reguiator (1IN} {OUT)
v
iN— [ ]j)
IC5, I1CB Serial data inverter w0
Buffer
,r: — ouT
’ {Top view)
1C7 Reset IC
. See Circuit Diagram
m Reset switch
Qz2 Lamp AVR
Q3 Lamp AVR switch See Circuit Diagram
Q4 Lamp AVR
ON when 15 ON
‘ Qs 5V power switch
OFF when power OFF
a6 INT4 SW ON: 138V, OFF: OV
Q7 LED POWER SW ON when power ON; OFF when power OFF
o1} 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-285(M) .5
Component Use/Function Operation/Condition/Compatibility
1ch Shift register See Circuit Description. '
IC2 VCO, PLL sv [ .
2V during locking — ‘r-unc “';2 Yy Modulation input
9.285MHz &5 | ilo B?T' ::\\:’during transmission; 0 V during reception
Data input —l oe cvb——» Lock voliage
Clock input cp E—F
Enable input L, ep HTf——+ HET output
IC3 Low-frequency amphifier, inmiter Wicrophone amplifier
1C4 28-MHz band transmission Operation during transmission 28 - 29.695 MHz
Drive (¥ Input @ Qutput .j)
IC5 APC
IC6 Second local oscillator, mixer (@ First IF input 8.83 MHz ’ .
IF amplifier, detector @) Second local oscillator input 9.285 MHz
Low-frequency amplifier (8) Squelch output, busy signal, 0 V while busy
Noise detector 0 Noise detection voitage output (DC)
Squelch switch i Signal-strength meter output o
{12 Detection output .”
) RD oulput
AF QUT
IC7 9V AVR —
v :—ts.av
)
IC8 QOut-of-band reception (1) HET input 2 IF cutput @ 8 V (8 Y outside band; 0 V within band|
Mixer, RF amplifier (8} RF output @ BV {8V within band; 0 V outside band! ® RF input .
o1 High-frequency amplifier Operation during reception, 28-MHz band
Q2 First mixer Operation during reception
Q3 First IF amplifier Operation during reception 8.83 MHz
Q4 ATT switch ON when ATT is ON
Qs First mixer selection switch QFF during out-of-band reception
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TM-641A/741A/741E
DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q6-7 in-band/out-of-band power switch Q6 OFF, Q7 ON: In-band reception; Q6 ON, Q7 OFF: Out-of-band reception
fol:) Second local oscillator butfer Operation during reception 9.285 MMz
Qs Squelch hysterisis switch ON while busy
Transmitfreceive power switch
8V during reception at ac
0V during transmission Ly
101 @) 910 g 2V while locked;
8R T Q 0.7V while unlocked
£36 38
;i RASE
Q10~Q14 et s
Q24
024
R40
R4 ) icm
010, Q12. Q13 OFF, Q11, Q14, Q24 ON: During transmission:
Q10, Q12, Q13, Q24 ON, Q11, Q14 OFF: During reception
Q15-17 Inverter
Q18 Modulation system mute ON during reception
Q19 CV ling buffer
Q20 HET output ampiifier 28-29.695 MHz: During transmission;
Q21 2VCO 8V ripple filter 36.83-38.525 MHz: During reception
Q22 Middie {not for 10 W),
LOW Power switch 1cs —1 EwRs
LICAVA ..l. cee
vnqéi FRTH
N g2z
= R
®
THrsv] T TH:ov
MOV ™+ M: 7.5V
{L: ov e o LoV
Q23 APC control Qperation dufing transmission
Q25 and Q26 OFF: During FM reception
Q25-026 AMJFM selection switch .
Q25 and Q26 ON: During AM reception

L™ 4
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TM-641A/741A/741E
DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Qz7 Transmission band selection switch gr:F :Nhi,:;cgw
_ _ D1 OFF and D2 ON: When ATT ON
Q1-~2 ATT selection switch D1 ON and D2 OFF: When ATT OFF
Q3~06 Varicap tuner
D7 HET selection switch
DB Reverse-flow prevention
og HET selection swiich
010 Temperature compensation APC
D11, D32 Antenna transmit/receive switch ON: Transmit; OFF: Receive
D13, D14 Power detection APC
D19 Reverse-power connection prevention
D16 Reverse-flow prevention .
D17 Temperature compensation
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TM-641A/741A/741L

DESCRIPTION OF COMPONENTS

’ 50 TX-RX Unit (X57-3800-01) UT-505(M)

Component Use/Function Operation/Condition/Compatibility
IC1 Shift register See Circuit Description.
IC2 VCO, PLL
5V —s5C o
2V during locking o wMD| Modulation input
—Ine 9Ch— v
X sCLp— 8V
9.285MH:; == | Yo sTh— 8 V during transmuission; 0V during reception
Data input — ey pP e+ Lock voltage
Clock input o cp E—E
Enableinput | gp HT p=-ee—p HET outiput
1C3 Low-frequency amplifier, imiter Nhicrophone amplifier
IC4 50 MHz band transmission Operation during transmission 50 - 53,895 MHz
Drive @ Input (@ Output
iIC5 APC
IC6 Second local oscillator, mixer (1) First IF input 10.595 MHz i
IF amptifier, detector (@) Second local oscillator input 11.05 MHz
Low-frequency amplifier ® Squelch output, busy signal, 0V while busy
Naoise detector Noise detection voltage output (DC)
Squelch switch D Signal-strength meter output
@ Detection output
) RD output
(8 AF QUT
iIC7 9V AVR
9V 13.8Vv
ic8 Out-of-band reception (1) HET input 2 IF output 3) 8 V (B V outside band; 0 V within band}
Mixer, RF amplifier (& RF output & 8V (8 V within band; 0 V outside band) (8) RF input
a1 High-frequency amplifier Operation during reception, 50 MHz band
Q2 First mixer Operation during reception
Q3 First IF amplifier Operation during reception 10.585 MHz
Q4 ATT switch ON when ATT s ON
as First mixer selection switch OFF during out-of-band reception
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TM-641A/741A/741E
DESCRIPTION OF COMPONENTS )

Component Use/Function Qperation/Condition/Compatibility
Q6~7 in-pandfout-of-band power switch 6 OFF, Q7 ON: In-band reception; Q6 ON, Q7 OFF: Out-of-band reception
08 Second local oscillator buffer Operation during reception 11.05 MHz
Q9 Squelch hysterisis switch ON white busy
Transmit/receive power switch
8V during reception;
0V during transmission ar ac
LD
o1 @ — 2V while locked:;
4R 0.7V while unlocked
Q10~-Q14
024 )
H40 .
Ral fcao ~ca
Q10. @12, Q13 CFF, 11, Q14, Q24 ON: During transmisson
010, 012, Q13, Q24 ON, Q11, Q14 OFF: During reception
N
Q15-17 inverier "'
018 Modulation system mute ON during reception
Q19 CV line buffer
Q20 HET output amplifier 50 - 53.995 MHz: During transmission;
60.595 - 64.580 MHz: Duning reception
Q21 2VCO 8-V npple filter
Q22 Middie (not for 10 W,
LOW Power switch 105 —i Fvr3
1 !
pio {7 SSces
vaaéi Zrn .
L w22
i:nan
®
N kerd
(H: 75V | (H: ov
MoV ! — AT 7sy
LoV | i Lov
Q23 APC control Operation during transmission
Q25-0726 AM/FM selection switch Q25 and Q26 OFF: During FM reception
Q25 and Q26 ON: During AM reception
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TM-641A/741A//41E
) DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
: ) D1 QFF and D2 ON: When ATT ON
o1-b2 ATT selection switch D1 ON and D2 OFF: When ATT OFF
D3-D6 Varicap tuner
D7 HET selection switch
Bl Reverse-flow prevention
D3 HET selection switch
[ag]s} Temperature compensation
DLz Antenna transmitfreceive switch APC
013. D14 Power detection ON: Transmit; OFF: Recewve
’ D1s Reverse-power connection prevention APC
D16 Reverse-flow prevention
dﬁ o7 Temperature compensation
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TM-641A/741A/741E

50

CIRCUIT DESCRIPTION

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

Reference No. Function Description
IC1 Shift register See the circuit description.
——

1C2 10V AVR oV <12 8V

Second local oscillation, mixer, 8 10.7 MHz first IF input

IF amplification, detection, , (@) 10.245 MHz second local oscillation
IC5 low-frequency amplification, (® 0V when scan controf and busy signals are busy.

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

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

RD output () AF output
tC7 Low-frequency amplification and limiter Microphone amplifier
IC8 144 MHz band transmission driver Operation during transmission. 144 to 148 MHz band
Input (O Output
1C9 APC
iC10 Power module
sv—{sc L
0 V during lock b Igg :—;;Modulatlon input
—ne 8cLl-av
1C11 VCO.PLL 128 MHz =] :;I;. NC—
gata input o cz :—-— Lock voltage
lock input —=jcP
Enable input —={EP T PLL output

Qa1 High-frequency amplification Operation during reception. 144 MHz band
Qz First mixer Operation during reception
Q3 First IF amplification Operation during reception. 10.7 MHz




TM-641A/741A/741E

CIRCUIT DESCRIPTION

" Reference No.

Function

B ar

C36
4 T
E | 1t
i
ca4d
R38
A
Wy
e o
= z':':
w -

101 & [F1F]
010 ~ 114 Transmission and reception power
selection
——7 " R42
4 a1z
I _!g T
B E EZ,
Lo —
_ {0 V during lock)
’ ‘ Q10, Q12, and Q13 are set "OFF" during transmission. )
Q11 and Q14 are set "ON" during transmission.
. Q10, 012, and Q13 are set “ON" during reception.
Q11 and Q14 are set “OFF" during reception.
Q15, Q16, Q17 | Inverter
Qi8 Modulation muting ON during reception
Q18 CV line buffer 144 MHz band
’ Q20 PLL output amplification —
' 1o —| g
an PLL 8 V ripple filter S
by ﬁl
fa] | v
Middle and low POWER . LT
Q22 Middiefiow POWER switch switches are set ON L
when high.

£z

be

Qz3 APC control Operation during
. transmission
W1
1ci@
. Q24 Squelch hysteresis switch QOFF when busy
D1 - D7 Varicap diode tuning
D1 Antireverse current
D12 Antireverse current
D13 PLL output switch
04 Temperature compensation APC
D15, D16 Antenna transmission and ON during transmission. OFF during reception.
reception selection
D17, D18 Power detection APC
D19 Power reverse connection protection
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TM-641A/741A/7T41E
DESCRIPTION OF COMPONENTS

52

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

Component Use/Function Operation/Condition/Compatibility
1C1 Shift register See Circuit Description.
IC2 9V AVR 1
av f—13.8Y

ICS Second local osaillator, mixer (1) First IF input 30.825 MHz

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

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

Noise delector (i) Noise detection voltage output (DC)

Squeich swatch @i Signal-strength meter output

@ RD output
#® AF OUT
IC7 Low-frequency amplifier, fimiter Microphone amplifier
IC8 220-MHz band transmission Operation during transmission 220 - 224.985 MHz
Drive (1) Input (@ Output
IC9 APC
1C10 Power module sv —sc
2V during tocking LD MD Modulation input
1C11 VCO, PLL —Ine 9ctH— :3
AOLF—
9.285MHz == | ilo STh—— 8 V during transmissian; @ V during receptian
Data input o 0P Cyf————+Lock voltage
Clock input » cp E—¢
Enableinput ] ¢gp HTj— HET output

o High-frequency amplifier Operation during reception, 220 MHz band
Q2 First mixer Operation during reception
Q3 First IF amplifier Operation during reception 30.825 MHz
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| IVIFO4 1A/ /4 1A/ 1410
DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q10-Q14 Transmitfreceive power swilch
=15 8e
D13
L a7
o8 Qlz ‘
——— e
=
Q% |
o *
BV during reception: ]; L =F Rz i b
0V during transmission o=
a1 1) " [+30
o7
1 e
I | m2T
Lo —{— ' iy e 30)
(0V during lock) L — % %g
’ Q10, @12, Q13 OFF, Q11, Q14 ON: During {ransmission
. Q10, Q12, @13, ON, Q11, Q14 OFF: During reception
Q15~-017 Inverter
Q18 Modulation system mute ON during recegtion
Q19 CViine buffer
o 220 - 224 995 MHz: During transmission.
Q20 HET output amplifier 189.175 - 194.17 MHz: During reception
’ Q21 VCO 8V ripple filter
. s —{ T VR3
Qzz Middleflow power switch
31} - CEB
\maéi ER7I
S22
Eue b
® @
. H:0V a H:7.5V
' M:7.5V M:0V
L:0V _~ LoV
. ict 11
Q23 APC control Operation during transmission
Q24 Squelch hysterisis switch ON while busy
D3,5, 7.20 Varicap tuner
D11, 12 Reverse-flow prevention
D13 HET selection switch
D14 Temperature compensation APC
D15, 16 Antenna transmit/receive switch ON: Transmit; OFF: Receive
D17, 18 Power detection
’ D19 Reverse-power connection prevention
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54

DESCRIPTION OF COMPONENTS

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

Reference No.

Function

Description

Second local oscillation, mixer,
IF amplification, detection,

21.6 MHz first IF input .
® 21.145 MHz second local oscillation

©

®.
IC1 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 ® Detection output

@ ARD output @ AF output
1C2 Low-frequency amplification and limiter Microphone amplifier
IC3 Shift register See the circuit description.
IC4 10V AVR 10V i3.8v
IC5 APC
IC6 430 MHz band transmission driver @® Output @ Input
IC7 Power module

0 V during lock v fg Mo f—— Madulation input
10T 10w
IC10 VCO.PLL R sef-av
128MHz = X0 MNC
Data input ____dpp cvi—-—= Lock voltage
Clock input — ] cp Ef--E BLL
Enable input ——s{er HT[—= FLL output

a1, Q2 High-frequency amplification Operation during reception
Qs First mixer Operation during reception
Qs First IF amplification Operation during reception. 21.6 MHz




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

Reference No. Function Description

— e
nl* "
UI Q

IC 3@
Q8-Q12 Transmissionfreception power selection | (0V during transmission)

L
{0 V during lock} L - -

’ Q8, Q9, and Q10 are set “OFF" during transmission.
Q11 and Q12 are set “ON" during transmission. )
( Q8. Q8, and Q10 are set "ON" during reception. )
. Q11 and Q12 are set "OFF” during reception.

13, Q14, Q15 | Inverter

Qie Modulation muting ON during reception
Qi7 PLL 8 V ripple filter
’ [o}}:) PLL output amplification
19 Middleflow POWER switch Middle and jow POWER
switches are ON when
high.
Qzo APC control Operation during
’ transmission
Q21 Squelch hysteresis switch OFF when busy
. D1 Antenna switch OFF during reception
D4 PLL output switch
b5 Temperature compensation APC o
D€, D7 Antireverse current
08, D9 Antenna transmission/reception selection] ON during transmission
D10,011 Power detection APC
D12 Power reverse connection protection
D13 Antireverse current 8T pulse rise is faster duging transmission and reception.

’ D14 IF level limiter
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56

DESCRIPTION OF COMPONENTS

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

Reference No.

Function

Description

Second local osciliation, mixer,
IF amplification, detection,

59.7 MHz first IF input
(®) 59.245 MHz second local oscillati

on

®
@.
IC2 low-frequency ampilification, (® 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
(& RD output (9 AF output
IC3 ALT @ 8v @ “"H"during ALT (@ Detection input (DC)
IC4 Low-frequency amplification and limiter Microphone amplifier
ICh Shift register See the circuit description.
[ ]
IC6 9V AVR v [ 3ev
IC7 Predrive input (O Output
IC8 Drive @ Output @ Input
1C9 APC
iC10 Power module
sv—{s¢ L
lation input
LD o MO e Modu
av-—8C B?:E _::
IC11 VCO.PLL 12.8 MHz X st “H* during reception
Data input —sfor o [ Lock voltage
Clock input —={cP B
Enable input pod HT j——= PLL output
o 128Y ——-[ |——- 5V
IC12 5V AVR Three-terminal regulator (N3 (OUT)
a1, Q2 High-frequency amplification Operation during reception
Q3 First mixer Operation during reception
Q6 Receiving PLL output amplification Operation during reception
Q7 First {F amplification Operation during reception. 59.7 MHz

= ==
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Reference No. Function Description
Downloaded byl
Amateur Radio Directory[] i T
O
www.hamdi W o8 99
irectory.info an - :5 8z
Lo
LB J
=T p36| R37 o
| ]
0V during B
transmission
a8 ~ Q13 Transmission/reception power selection ¢ Gl
. iz During lock
@ V:L o L
s RA4I =
. o - ¥z %
o i
h
@8, Q10, and Q11 (b} are set “OFF" during transmission.
Q9, Q12, and Q13 are set “ON" during transmission.
08, Q10, Q11 (b), and Q12 are set "ON" during reception.
@9, Q11 (a), and Q13 are set "OFF" during reception.
16, Q16, Q17 | Inverter
Q18 Modulation muting ON during reception
Q1g, Q20 8T voltage selection OFF when low
Q21 PLL output amplification
Q22 Transmitting PLL output amplification Operation during transmission
Q23 8 V ripple filter
Q24 APC controt Operation during transmission
Q25 Lower-power switch ON when high
Q26 Sgueich hysteresis switch QOFF when busy
Q28 Q1 POWER switch ON during transmission
D3 IF level limiter
D4, D17 Antireverse current
D5, D15 Constant voltage circuit
D6 Temperature compensation APC
D7 Temperature compensation Drive
D8 Overvoltage prevention
D9 Power detection APC
D10 ~ D13 Antenna switch ON during transmission
D14 Power reverse connection protection
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TM-641A/741A/741E
SEMICONDUCTOR DATA

Power Transistor 2SC3240(28 TX-RX Unit)

@ Electrical characteristics ® External view
ftem Conditions Maximum value .
VCBO 50V
VEBO 5V
VCED RBE = oo 20V
IC 254
Pc Tc = 25°C 270w
T +175°C
Tstg 55 - +175°C
Ts 25+3°C

Power Transistor MRF492 (50 TX-RX Unit)

@ Electrical characteristics ¢ External view

ftem Conditions Maximum value
WVCBO 36V

VEBO , ; 4.0v
VCED 18V @ @
iC 20A

Po Tc = 25°C 250W

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

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

@ External view

D
®

@nO

(1} Input terminal

(2} First power supply terminal
(@) End power supply terminal
(@) Output terminal

(&) Fin learth)
’ e Electrical characteristics
Standard value
ftem Symbol | Tc (°C) Conditions Unit
. Minimum | Standard | Maximum
Frequency f 144 148 MMz
Voo = 12,5V,
Output power Po 25 Pin = 400mW, Zg = Z| = 5082 65 W
Combined effeciency nT 75 Same as above 45 %
,, Harmonics HRM 25 Same as above -30 -25 dB
Power module M57774 (220 TX-RX UNIT)
e Equivalent circuit diagram o External view
o]
D)
®.0_ % __ __ ®_ & _|®
(1) Input terminal
(2 First power supply terminal
(3 End power supply terminal
@) Output terminal
o Electrical characteristics ® Fin {earth)
Standard value
Item Symbol | Te {°C) Conditions Unit
Minimum | Standard | Maximum
Frequency f 220 225 MHz
Vee = 12.5V,
Output power Po 25 | pin = 0.3W, g = ZI = 50Q 30 33 40 w
’ Combined effeciency ¥ 25 Same as above 43 48 %
. Secondary spunous strength 25 Sarme as above -30 dB
Tertiary spurious strength 25 Same as above .35 dB
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Power module M57788M {430 TX-RX UNIT)

o Equivalent circuit diagram

o External view

[-———————— - r————— @ 7
I 1 1 ! O
| ; il I g | D -
| ] | 0e____o_ o _9le
’ ' 171
| |
—H H 1
s -0 |
| 1) Input terminal
} | @ First power supply terminal
! l I I l l H l : 3 Driver power supply terminal
LT T r_ _mr Tt T _ @ End power supply terminal
(8} Output terminal
(6 Fin (earth)
@ Electrical characteristics
= Standard value .
Item Symbol | Tc¢ (°C) Conditions Unit
Minimum | Standard | Maximum
Freguency f 430 A50 MHz
Voo = 12.6V,
Qutput power Po 25 Pin = 400mW, 7g = 21 = 500 40 45 W
Combined effeciency nT 25 Same as above 40 45 %
Secondary spurious strength 25 Same as above -30 a8
Tertiary spurious strength 25 Same as above 30 dB
Power module M67711 (1200 TX-RX UNIT)
¢ Equivalent circuit diagram ¢ External view
Q
-
®©|0®____ ¢ ®_® _9]|®

® Electrical characteristics

1) Input terminal

(2) First power supply terminal
@) Driver power supply terminal
# End power supply terminal
(8 Output terminal

Fin {earth)

Standard value
Item Symbol | Tc (°C) Unit
Minimum | Standard | Maximum
Frequency f 1.24 1.3 GHz
o Vee=125V, Vbbb =10V 17
utput power Po 25 Pin=1W, Zg =271 = 50Q 16 W
Combined effeciency nT 25 Same as above 30 35 %
Secondary spurious strength 25 Same as above -45 dB
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) PARTS LIST

CAPACITORS ~ CC 45 TH 1H 220 J ccas . _Colors  * Capacitor value 10 3=001uF
12 3 T8 :
4 8 8 0 1 0=1pF . '2_ g_ _0_ = 22pF

1= Type ..... ceramic, electroiytic,etc. 4 = Voltage rating a 1 0 0=10pF i r L o
2 = Shape ......round, square, atc. 5 = Vajue 15t nurmnber | Muiticlier
3 = Temp. coefficient 6 = Tolerance 1 0 1=300pF 2nd number
- Temperature Coefficient 1 0 2=1000pF =0.001uF

istwora | C 1L e R [ s T U Znaword | G H J K L

Color® | Black ARed |Orange|Yellow | Green | Blue | Violet opm°C i £30 | £80 [ 120 | £2%0 | £ 500

opmi°C_ . O | —80 | -150 | =220 | -330 | 470 | ~750

Exampie CCA5TH = 470260 ppom/°C
- Tolerance

Cooe| C | D | G J K Mo x z P No code Code | 8 c D F G
%) (1025 :08  :2 | 35 | 210 [ 220 Y0 | +80 | +100 | Mo 10uF-10~+850 | |(pF} |01 |£026|:05 :1 | :2 |
5 | i t —20 | —20 | -0 | 47uF-10~+75
i Less than 10 pf
- Rating voltage
Zna | i l
word i ' ! !
N - 8 | ¢ . b | £ F G ' H J K WV
15t \ ! | .
word b | i . 1
o | 10 128 16 2.0 25 . 315, 40 | 50 . 83 i 80 —
v | 10 12,5 6 | 20 25 . 315 | 40 s; | 63 | 80 35
2 1100 126 | 180 200 250 315 | 400 500 | 830 800 —
3 1000 (1250 (1600 [2000 12500 3150 4000  |S000  |6300  |8000 -
+ Chip capacitors Dimension
(EX)C © T3 F SL 1 wmOO0 ! Ret b DOimension code L l W T
CoIoed IDILDICT I D ne 1abi R T
’ P ® Iy -‘-_.'L efer 1o 1ne tabie 3bov Empty 56:05| B50:05 Less than 2.0
! ‘(2?1. ’3 4 :H 55:: 1 E 132:02 ) 16102 Less than 1.28
b H J. / .
; Crie) (CHRHUISL) F 1202031 1.25:-02 | Lessthan!.26
: (EXYe- e et -
; 1 2 3 4 ‘5 g5 7 Dimension
’ (Chip} {8.F) 1 =Type ... ceramic, electrolytic, etc. | Dimension code L W [T Watiage
' RESISTORS 2= Srlwape round, square, e1c. E 32:02 | 16:02]057 28
- Chip resistor {Carbon) 3 = Dimension F 2003 [1.25202 045 | 2A
) : 4 = Temp. coeffcient
: Exi 2.2 ,, .:- f—\i ?—f‘{': ’E § = Voltage rating Rating wattage
2 2 S T T - : .
: 12 3 4 5 6 7 ? ¥a:ue Cord | Wattage || Cord | Warttage || Cord | Wattage Dumensmh
. = jolerance.
_ ’ (Chip) ‘S-FQN | voel 26 |1/10W || 2E | 1/ 4w || 38 | 1w E@i '
i - i orma
: Carbon resistor fype 28 |1/ 8w 20 | 1/ 2w | 30 | 2w ]
: . Lot SR 2c |/ Bw .
R S S R B B
1 2 3 4 5 g 7
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PARTS LIST r:

= Mew Jaris
R L il Bt Nooese

L Eesdnieg von me R s durs 2 Paris MU R E0NRT D351 GL IS, £

Tz croe Parrs Mo, GeSPTan T SNT Jeh ort TM-5414 .'I
Ref, MNe Addrass Newl Parts Na. Description Teskti- EHU-
Bpig nation merks
*WEF | @ m oz g = % 2 &8 # s
_— - 1
Thi-54TA
g T AC]-7006-0F FETALLTC CABINET.(LPSIDE? P
2 iF &Y -2Tag-03 METALLIS CABTHNETIRETTIM: |
: ZJ ABRZ-DIZB-T: TANEL ASEY i
1 J AB2-0D01-12 BACK FANGSL !
z 1 BOI-N5E2-00 CRESSING PLAT :
7 Ll Bli-:100Z2-04 ;FﬁLTER
7 L Bai-0n79-0c CCALTIEN LAZL
] oE Bd1-CEdEs -04 ICHUTIEM LABELALJUST: ;
11 A 44 ca%-2485-0x ~AadCL I
12 A, A8 Bd2-Z242-04 LABELIS HE i
13 4 Z42-3394-14 CLAZELLEGT) | i
14 JAL, LN B2 -Z49E-04 LABEL{ZP, ANTD ! h
15 Iq F44-2183-04 UPC GGCE LABSLCITEM CARTEHS
- Bld-2165-04 UPL CEDE LABELCIUTER CAHTEN) i
! 8] ZHE-0410-30 WARRANTY CARD |
14 2= BS8-1001-3C |CAUTT@N CARD
21 10 RS9 -4 -00 PSUB-THSTIUCTTON MANUAL |
2z i1 FHE2-0082-T0 CTHETRVSTIMN ManNUAL
23 LY IE?Q—GES&HDA MADEL MAME SLATZOTM-S418° i :
: : ! |
g Py B10-0637-04 _EVER .
25 i1 Ipap-nai1s5-04 STEPRER ; : )
i 1 . 5 I
24 + 2L iE23-NaTe-Ce TERRIHAL
2% 10,28 (E30=-3005=-02 CANXECTING WIRE:COMMUN-PANEL> ;
- : Z30-3C006-C8 CURL SBRSD
3 % E30-3032-03 10 FTmER CIRDIACSY: I
1 <20 E3T7-0C06-0% CERNECTTING WIRE(SPTARER) i
3z k< E37-00C7-%35 FLAT TABLIZCCRMMAND i
I3 "ZH B0 -0uTi-13 HECAT SINE(CTIMMEN AVR:D
N IZI FOl-097G-24 REAT STAK
- | Fi5-2036-05 FUSE( 204} : .
2k 12N ! F07-1203-13 CAVER{FaN: i ;
37 1H [ FOT7-1204-04 CEOVERITANEL Y i | i
1 1 i 1
H |
36 3P F51=0017-05 EUSE( {Sh, ALY I
|
39 2 501-DES4 04 COMPRESSIAN SPRING
40 a FAZ-0%05-05 (LEAT SPRING
at G £0Z-976-04 CFLaT SPRING(SEEAKER) !
2 = GOF-0L05-05 PR INGORNOE i
13 LS | HF10-0635-34 _H@N—HEVEN FABRICI:2X13) |
i1 b Glo-UBs2-04 CHEOMN-~WIVEN CABRICYLDOMAL) i
16& 2, &F G10-0&B4-34 MAN-HEVEM FABRICCII0XNTOR :
L PR.2C C10=-07a0-04 NON-WEVEX SAERIC{GDH1G) i
13 a% (G10-0708-T4 NON-WOVEN FAEFTCIIACK PANEL: i
g0 2C AR Bl R HEN-WEVEN FAZRIC
=1 ‘L Gli-0451-na SHEET i
52 k- G11-NAS3-92 SHEET
Z3 25 el L-dEeh3-04 SHEET U I GHS 2
L i LT -0662-03 SHEET
£ T Lp1I-nyIT -0d CUSHION(BACK PANELD
g M E AE1Z-0G5EY -0 CUSHTENCVERTICAL 3 <LYn *
57 TN © O IGII-O9HE-OL SUSHIINCA KEY:
s 4k CoiR1I-0ged -ud CUSHIAN{S KT
i {
L Smanoriz s AN B Canzda
62 Yi=dikar kact Howail) Tl E=unns
Y, AAFZEE ooy YiEraa MOde Areas f_i\_ vilicates sa'ere Srbigal compgnents
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. PARTSLIST

LT ITANTIE S L 1 Parms Mo, T 300 D oas

i Parts Mo, wermensiohn gelefart TOM-B414
Ret. Na.  Address New Parts Ne. ] Description Desti- Re-
: Aarig ; nation marks
EPEBEEFE £ Eiﬁ woas g 5 ! g 8 5.2 & - & i e
B Ln 013-1302-24 CUSHIEM
60 Z0, IF G52-5508-04 MEN-REYEH FABRIC:20XIC:
&1 1= GE3-05%11-04 NHN-WEYEN FASRIDCCOMMIN
57 S H10-2696-02 PRLYSTYRONE FORYEL FI¥TURE
(3 1 (H1!-2820 04 PACKING FI4TURE
57 op CHZS-DODY 0L PEOTECTIEGN BAGLAIC ~IGK SIRCH
fE 2o H2Z-on79-04 PRATICTIEN DAG: 2N0XKZOD:
£0 el THES-07T23-04 SRETECTIAN BAGL 2Dl
o 125 HG2-0198-0L CITEM CARTEN BEX
- i He2-a168-01 JBUTER LASTHEM BEY
72 K J19-1477-04 L2 HELIER
73 2% J15-1496-04 HOLIER{VER, MR, MHI)
T4 e JE0-931%-24 MIC FREIKLACEY:
75 TN J21-4308-12 MOUNTING SARDWARECEAN]
746 z J21-4309-14 EOUNTING HARDWARE (T.EVC3 s
78 ap T91-2352-03 MEUNTING HAEDLARE
74 20 0% -0454-03 WIZLHG BI&RG
aq 2F PTA2-0452-05 BUELTNG
2. ac 1 rar-pa70-03 MIC CERD ZUSHING
2 o K27-3078-04 P{NRE(BUTTING  ¥EY i
83 i M27-3075-04 ‘KNERIBLTTEM: YR
fma H K23-3na0-04 (KMEBCEUTTEN: MSE
B LK R27-3092-04 (KNBEZBUTTAN:  RELEASE
86 51 K27-2106-04 KHAECEUTTRN:  POWER
|
B T K27-31G%-04 YHWEELSUTTEYY  CONT-SE.
a8 t1m Xo7-3110-04 KNABCEUTTEMY  ChLL
B 1@ KET-3171-04 CMNOECEUTTEN E
31 11 %27-3113-04 kK%85(BUTTONY  TENE
0 (18 K27-3114-0¢ KMOB{EUTTAM:  RTV
23 a K37=3115 =31 KNOB(EUTTEN:  DTSS
L 13 RiT-3116-G2 KB B TTEN Ll 1
g, TR K2T3107-04 KNRBCIUTTEN:  MUTE :
G6 ! iK27-3118-04 KNEECRUTTAN:  SHIFT
07 32 E25-2156-04 (¥NEE '
i i
L] zJ K29-1%75-04 TKHES VEL
ag e K2%-1576-04 KHEE cdL
- L15-3310-2% (LAW-FRECUENCY CHEKZ o27L
A oE MO0 -2084-05 SCREW - _
= (33 N30 -3030-44 PAN YESD MACHINE SCREWUHTT .
H LE,2F HI3-2604-45 VAL HIAD MATHEINE SCREW{(CaH= |
0 3N N33-2614-45 @wal HEAD MACHINE SCREW(FAHN '
F L Mg -2050-25 SCRTWCEELEMNSE?
iz oE 5:3‘-146—3&1[:-4&- PaAN HEAD TA-PING SCHEWCMIT 450
A 1K ‘HEQ-20C6-45 Pal HEAD TAPTITE SCREW{PANELI
I 1 Meh-2605-25 1SCREW
J 1H, 41 MET-ZRDE-4% :ARAZIER HESD TabTITE GOREW ,
K ZH NET-26GE-4n BRAZIZR YEAD TAFTITE SCHEW '
L 2L, IE NEB-26056-48 FLAT HESD TAETITE SOREWCUNIT: |
¥ 3z N9§-0331~-0% SoREW SETCACSYS
- RA14DBEIA2ENT REGIZTHE 22 T 1%
|
=7 2b TNT-)268-05 SPEAKEX i
ME AN AN TEZ-0510-0n FAN HETIR r
LScardinavia LA Pilaacs
C-TNCe Sam Hanal]  TEaglnd  BEurope 63
Yo B S o) Lfimlalia  MOther ficas A omncaes satey ol comasnents.



TM-B41TA/74TA/741E

W VR FRITE

PARTS LIST

Bt e Lot Parss e s 0ol oL pmIEs

Lo LRSSV T UTESTNRE 575 IS Parls Mo, FE SO0 085 10Ut s TH-B41A
Tenle ol Parts Moo w2m0sr meons 20 el ore Thi-T &1A0E
Beof. Na Aodress e Parrg Mo, Description | Desti- Re-
Parrs: - natian marks
FEHFLE BT @& a4 g5 2 4 &8 13 i R B
152 P T91-1397-75 MICRAPHGNE i
-ns op WG1-D414-04 STAMNER( ACSY: |
; ; ! :
Lo7 51,30 H53-3310-12 CCENTREL UNIT | !
108 =L ¥E4-3120-11 JJISPLAY UNIT 5
113 7R HS7-3550-:2 CTH-RY UKIT¢ 144K S0 : |
R iF ¥ET-SE10-10 CTHRE UNITZ2Z0GM 2IM) ; |
L20 ilh LG0-0160-05 ERUTECT (TN SHEST{FIINT_GLASS) : o
TM-741AE
i e T TadiTEnne-01 CMETALLIC CABIMETIURSIDE: i
3 bar v |AD1-2043-03 . (METALLTC CABINET(3ITTEM)
3 |y = |asz-o086-07 - PANEL ASSYOTM-7414) HEHMT
3 2z v [ MEZ-0CBT-33 PANEL a53¥(THM-74132) E
4 1] o |agz-m001-12 BACH 2aMEL
z 3s | |3oz-0s62-02 GRESSING PLATE ’
7 al, BI1-1002-04 FILTER
4 25 341087954 CAUTZUN LABEL
11 2F BAl-D&E86-04 CAUTION LABEL
H Th,da H47-Te0s -4 LABEL
i ET Be2-3Za2-04 LABELi5/ME)
132 14 g4z2-23ys-oa TABELLEGU ) KPR
11 4,48 |+ |BA2-3404-04 LABEL{SP, ANT: £P
14 Ia,4a |¥ |B42-2885-04 LAEELCSE, ANTS EHMD
15 3G Bad-2763-04 UPC COOE LABEL{ITEM CAZTON)
|
- B-218h-01 UpC CECE LASEL(BUTEH CAHTEN:
17 1@ LFAA Ll D=0 WHRRANTY CARD ¥
17 -g TBAE-3479-00 WAREANTY CARD E
17 1@ 546-0427-30 WARRANTY CARD &
B 2P 'BS8-1001-00 [CAUTION CARD
I
a1 10  ES0-0241-00 "SUB-INSTRUCTTON MANUAL
o7 .F = QG5 -00E2-14 INSTRUCTION MANDAL f
0o 3,38 lw ime2-0083-00 CINSTRUCTION MANUAL FE¥NZ
22 + 35 ‘x B&2-00B4-00 CINSTRUCTTEN MANUAL E
23 P3p,EA 0w IBTD-0156-04 MODEZ MAME ZLATECTM-74140 KB
o3 34,48 % |@72-0787-02 MEIEL MAME PLATE(TH-741) M2
23 Th,ds ix |BET2-0140-04 AEDEL MAME PLATECTH-741=Z) E
24 124 Clo-gs07 -4 LEVER
35 LK 232-0415-04 STEFPER
25 aE S2T-06TE-08 TESMINAL
27 1C, 25 E30-3005-93 CONNECTING HIRECCIMMEN-ZANZL)
- BIn-20CE-46 CUFL CERL
30 2 E30-3034-03 38 CERD
3 20 E3T-000E -GS CONNECTING WIRE(SPIAXKES?
3z 30 1E3T-0D07 -5 FLAT CAEBLE{CEAMMEN}
iz S = JFO1-0957-13% HEAT SINKCCEMMEN aVR:
3L 2 Fl1.0978-04 THEAT SINK
- FO5-2036-05 FUSE( 204
cE N = |FCT-l2U3-1% CEVER (AN
7 B FO7-1704-04 COVERCPANEL
=B s 5 |FS1-0017-04 FUSEL 134, ACSYY
|
L & B0 -uEhL-Ta COMFRISSION SPRING |
i |
LSiaredingy & KUSA P angda
64 FHMiEer Easn Aaman) T-Eng and E-unne

el LRl ropst

Aistralia

MCdar Aress
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PARTS LIST

proalopa
Parrs Moo i a0 SAnh B sr6s
] sFes -, ThA-TATEE
Rat. Mo, | Adcrass New Farts Ma. Description Desii- |Re-
Hartg natian marks
FEEE T B | F of g F g & w5 R B 1t =l
- L N - - . - — -t -
12 iy frng_nsrg-os LFAF SPRING
i G = fopg-gvle-de 2LAT 2FRINGISPEAKES:
42 M i5T0e0a05-05 VSRR IHGLRNEED
43 12k Gle-o6e3T-1c MEN-HBVEN FRBRISIIMIS
LL -2E CoO-OR&d-0s TN -WEYER TABRICCICONS.!
1 ' 1
44, AT Sln-ThAL -4 MOM-WBYEN FABRIC: L3CH.O:
- | L lG1s-dege-ae NEN-WOVEN FABALE
13 2R, 20 Bo0-07I0=04 NEH-WOVEN FASRICTE0L1D]
ag ALs SN -NTOELT MEYN-WBVEN FADRTEIBACK DENEL:
2] 2E G o=N70e-04 MON-WEVEN Sa3RIC
5t 1L Li-06S1-04 ISHEET
; o {2 Bi1-0853-04 iSHEET
| g= i3an 511 -0A38-04 ISHEET{10¥5?
e PIEL Fli-dsk4-02 :SHEET
: == T 013-0321 04 CUSHIMNIBACK PANEL:
. 6 A ol Bt T 1) |CUSHIENLS KET:
o7 ] G13i-0568-04 CUSHTEK(E REYY I
LY Bk G1TA09RT-04 CUSHIENLT KTY: i
£a il WE1E-1Z0Z-04 CUSHTEN :
&0 o0, 3F IGRA-050R-04 NEN-WEWEM FABRIC{30X1G)
]
£l 14 GRE-3R11-0L NEH-WEVEN FABRLGIOAUMMEN?
52 3p, 28 Ho0-2856=-01% POLYSTYRENE FEAMEL SIXTURE
’ a7 = 4T -0830-01 PACKING FIXTURE K
E =R cr BT -085E-14 ERLYSTYREN PLATE E
a3 L) ¢ |[H:1-naz7?-14 POLYETYSEN PLATE E
E1) 15 % |Hlz-ngel-is FRETECTIAN SIARD EMMC
£ a8 HG-002€-04 SRATECTION BAG A
. =3 o Y25 -a07%-ga CPROTECTIAN SAGLIGOXIO0:
| &9 palu 2 -072=-04 ‘EROTGECTIAON BAGC2ZI0X4G07
| ) I3d ¥ THR2-01C03-54 CITEM CARTEN BEX{TM-TL1A,420M) 13
| 70 138 # UgT-omIQ4-04 SITEM CARTON BAXCTM-Ta414,230M:  MN2
| gl 3@ + HI2-0125-04 ITEM CARTON BIX{TMTALE: E
! - . * HEZ-0053-74 QUTER CARTEN ERACTM-74143 IPEMZ
| ’ - : T HE2-00R4-04 BJTER CARTEN EBOX:TH-T41E) [
7n |20 T19-1477-n4 LED HOLGES
® 13 ok S15-1e9e-ue LOLOER: VEG, MR, MHZ)
Th 2P i70-0313-21 MIo FEOKCACSY) KP
75 LN x| J2i-4F0E-ne [ MEUMTING HARDWARE(FAN: :
e 25 CF1-4503-14 TMAUNTING HARDWAREZ(LEYZR? '
78 lez | g27-e352-13 MBUNTING HARDWARE
na Iz Rl S N B I WIGING BMARD
S0 127 CJ47-D4s2-05 BUSHING
21 ic Jaz-ominp-a3 MTC CAR0 BUSHING
i i
33 M Fo-3078-04 KNEECEUTTEN: WED .
g2 M ‘ KZ27-3079%~04 KHSE L EUTTEN § MR !
e i ; KCZT-3nEl-04 KMEE{BHTTAN? MHT, !
a5 1K EZ7-30%2-N4 KRag (SUTTRN RELZASE
BE iL X27-Fi08-0L ¥ NEB{BUTT3M) PUWES
a7 =K KT7=3105-04 ENRECRCTTING
s 1 AAT-31i0-4 CEHEECBUTTRN CA_L
. 1 1o KET-3 10 =02 CRNEECBUTTIMD E
20 if K27-=1.2-04 KROBCZUTTHN: BLLL
1 14 1€07.3115-02 PHHEB(RUTTIN TENE
b | |
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e CEDANWIELOGH ELECTR® 10UF Z5WY
cE o T4 CKIAFEIHATIN CHIZ C A70OPF K
073 CK730B1R471X CHIP 4GP K,
cE CHTIFRIH4ATLIE CHIP C 470FF K
;i | CRTIFBLIE1IN3R CEIE C 0.CLiR K
CIE -80 CE7IERIHATIK CHIF € 470FF K
CE1 CHTISEIC1052 CHiP © 1.0UF z
£az -4z CHRTIFBLIHATIK CHIR © A7 0P i
CHL CKI3FEIHATIE CHIP C 470FF K
cES CEJ4NWI1TE100H ELECTRE 10UF 20HY
CEE CK73ET1C1 052 CHIZ © TLOUE &
Ce7 LEB CRTIGRIESTIN CrIR C 470FF [
£Ee 90 CR7ITAELIEATIE CHIP C 470PF K
091 CEDANWICLATON EL2lTRE £ UE JERY
[ CCCTEFCHIMARGT CHIP O 47RE I
cas 94 CHTIEBLHLT K CHIP C ATDBF 4
$G5 CCTIEGE1AOZAC CHIP iPF r
Cq& C0T3IFCHIHI00D CHIF € 102F 1
ceT CK7IFE1H4TIE CHIE C 47C0P5 K
C9g i CMI3FZHEI0Z cHIZ C© 17BF I
095 CC73FSLIKLIOL0 CHIR G LOGPF 1
C1ahb CKTIFALE1G3K CHIP C 0.01U7 S
¢i01 : CCTIFCHIHABLD CHIP C EFF [
£102-104 CETIEBLHLT K CHIF = 470FF K !
nas ¥ ICCTITCHIMBYGE oHip O 0. 7%FG B
L1058 CETIFBIHLADIK CHIP C L70PF K
£1o7 CCT3ESL141L1T CHL® C 10CRYE J
CloB-112 CKIZFZ1IHL TR sEIP C 470FF K
(| CCTAFSLIHLIOLT oMIP 100zr I
£1:2 CK7IFB1HATIER CHIR C 4707 B
£1t3 CE72FAT1H102X CHIP 1C0GFT i
Cl1&-116 % 73FE1HATIK CHIFP < L70RE K
0117 CRTIGRIHINZK CHIE © TOOQPF K
114 TGKT3IFBIELDZR CHIF C 0.014yr K
il oC73rsLlHIDLT CHIP 10CPZ = i
Cl12G CCI3FUS1R221T CHIZ C 2Z0FF J
C123-1%5 CRIZFELHATIR CHIZ C 470FF K
C126-L30 CRTAIFBIRAT 1Y CHIP §90PF ht
C121 CH73cE1E1G3: CHIP < O.01TUF “

[ |
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P PARTS LIST

Fartm withoet Parss Mo, wre nof soomiod,
RS HIFT RS Ror METtiongs 805 0 Pads No. ma 5005 235 foornis.

Tets ohre Parks Mo, waroes nic L gelisfe-+ 1200M TX-RX UMIT {¥67-3600-11)
Ref. Mo fddress|New Parts Mo | Description ! Desti- !Re-
Far Lz : i nation marks
$FEESE (&t E|x B & F E , T & &7/ H B jtE )
;132 CE7IGEIHATIE ECHIP c 470PE 8
£134 CKFAFBIET103K [CHIP C . N1UF K
C134-137 CR73FBIH4T1Y CHIF ¢ 4TQPE i
2134 CEJENWOILTICM EL=LVEE ATUE E.3WW
cl1z9 GUTIFSL1E1L ] CHIF C 100PF J
G140 | |CH73F31EED4K CHZIP C ad. 00Ul K
Cl41,142 | iCETIEBIHA VLY CHIFR © AT0RF K
Gl4id,14% jCE73FSLIAIGLS CHIP C 10CPFE J
C147-15f8 {ICCTAGCOHIH 0] CRIE C 1GOFF J
T157 i éCHTiGE]HiUEK CHIF C 1T00FF K
Ci3E . ECHT3FBIHIGEH ChIP C 1000FF &
£159 CC7ARSLIHINGT CHIF C 100FF J
E22-0672-04 TERMINAL B@ARC(-D
E2E~0E673-04 TERMINAL BEARDC+)
E23-0a47-05 TERMINEL
E3l-30i.-0% ART. CABLE
CH1l .3 Edd-544% -0= FIN CONNECTEASC1ZP]
S EL1-044%-C5 PHINE JACH
FlO=1d&ad-03 SHZELDING CEVER
Flo-1£45-04 SHIELDIHGOVCA)
Fld=-14d4&6-04 SHIELDIHGIMEDULE 3 i ]
Fid-1457-14 SHIELDIHG CASE : :
Fl0-14%95~04 SHLIELLING CHAVER(MEDUILE ) H E
§02-0599-04 FLAT SPRING(IC) !
GOZ-0704-04 FLAT SPRTNGIANT 1 :
Gli-0&54-04 SHEETIWCRE F0X200) :
Gll-0£55-04 SHEETCCNL, CH2 Shxa! ¢
Gll=0&p0-04 SHEETI{WCR Z3X102 l
G11-0461-04 TNZULATIEN SHEEEM i
; G13-1219-04 {FERMED FLATE
: G53-0308-04 iNGH -WEVERN FASRIC
: JAZ2-0471-04 EDC CERD BUSHING
cht L75-1313-05 IFILTER
CF1 L72-0366-0% CERAMIC FILTER
L s * |L7T9-1015-05 FILTER
L4 # |1 34=4F53-05 CHIL
Lo L71-0280-05 MCF
L& L34-2034-05 CEILOVER S
L7 * JLa0-3982-17 S™ALL FIXED INDUCTERCD.I9UH:
LB L40-5482-19 SMALL FIXED INDUCTmRRCO.S&UM?
Hi L77-137E-40 COYSTAL BESENATRR(SS. 245MET:
xz L77=1374-25 TCKOOL 2, BMHE?
MZ3-20077-08 SCREW
NET-2606-48 BEAZIES HEAD TAPTITE SCREW
ﬂHEB-E&CE—ib FLAT HEAD TAPTITE SCREM
El
81 42 RKIIFIZAZ22T CHIZ R 22K Jo1s10M
1L RHT3IFB2A47332 CHIP & 47K I 1/10K
RS AKY 365174737 CHIZ R 47 S 1716k
RE RX7IFOZAGSANT CHIP 7 5% NI W
R RKT3ICEZAIZ1T 0HIS R 22¢ o 1/10W !
B9 RT3IFEZAATEZL CHZF 3 4_7K JoLA10w ;
R Kl AETIFEZAIET] CEI0 R 1%# P S N
L: Seardinzea KLISh FCzracs
a6 Y X(Far Eosi, Fluwsi] T:=ngland Ebiroge

Yol =8 Coreype) Xolust e MeTtner Aices fﬂ:ﬁ. ndicates safely nca campoenis
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Farts witriout Parts No. &ra 00 Sunptisd.
Lgs wrliices non Tentionnes J21s e Parls No. ne Sont pes “ournis

Teile ofie Parts No. WeFECn right gatesart. 12008 TX-RX UNIT [X57-3500-11)
Ref. Mo, ]Mdrnsﬁj Farts No. I Dascription E:::; E:s
sEEE ¢ X Baw s | 8 a8 8 f EN: £

Ril BRIIEBZALDLT CHIP R 470 S Llsi0e

Ri3 R92-0670-05 CHIF & 0 GHMK

Rid RK73GB1J180T CHIP 16 F 1716w

Fl5 RX73F52A101] CHIP A 10 1 1s504

B AK73FE2A331] ICHIP A 330 Jo17i0W

717 RETIFB24100] CHIP R 0 3 1710w I

R1% RK7IFBIALSLS THIP R 150 T 1/108 |

320 AK73FB2A101T CHIP R 300 Jo1s10W

52t R92-0£76-05 CEIP R 0 M [

R RKTIFBZAS21I CHIF R 330 J 171 I ]

R23 RK73FB2A2247 CHI? R 220K 17504

R2& R{73PE24561T CHIP R 560 J l/i0W ‘

R3S RK73FB7AL0Z] CHIZ 8 10K I t/10W l

R2& RK73FEIALATIT ICHI? H 47K J 1/i0%

R27 RK73FB2ALTIT CHTZ R 470 Totai0w ’

929 R92-0670-0% CHIP R o ek , | i

R3¢ RK73IFEZA2212 CHIP R 290 J L/10% l

A3l BI7IFRZAL72] \CHIP R L7 31010 i

R32 RK7IFE2AZ22I  [CHIP P 2.2 T 110K | |

R33 SKTITEZAIIL] (CHIP @ 330K S o1r1aW ’

R3¢ RETICB2A223] CHI? R 23K IouALw

R3S RX73FB24182] CHIE R 1.8% 1 1710w

R26 ,37 RK7IFBZAL03] cHIP B 10K I 7108

R35 RK73FE2A102) CHIR R 1.08% J 1/i0%W

RIG -4] RET3FB2AYN3] CHIF R 10K J Lrtow

R42 RKTITAZALTAT CHIF 470K 31/10W

R43 -45 RK73GE1J472] CHIF § LUK I 1/16W

R46 1 AKTIFB2AEALT CHIF A £30K T 1/108

Ra’ RKTIFB2AG23] CHIP R 8ok Io1/10M

RAS RKTIFO2A333] CHIE R 330 G 1/10W

Rao ' RK73EB24102] CHIP R 1.0% I 1rt0W

kS0 RETIFB2ALT2] cHIP R 4 7 1/10%

51 BK73EE2A102] CHIP R 1.0% I oLri0%

RS2 RX73FB2A560. £xTP R S& 1 1710w

LEE RX73GEL 271 4IP R 270 J 1/leR

A%4 ] HETICA1II03] CHIT R 10K J 1716

RSS P |ak736817222] CHIZ & 2.2K 21415

RE4 ' AKTIGHIJATLT CHI® R 470 T ifibw

RS7 RKTIFH2ALO0] CHIF R 10 T O9s10W

CEY:) 8K73FBZAL52] CHI® R 1.5K 1 17504

RS9 RE7IFB2AGEI] CHIP R 3K 11410

REC RS2-0670-05 CHIP 3 0 AHH

AE1 L hZ I RX7I3FB2A220J CHIP R 23 J 1f10W

R63 RE735631J472. CHIF 2 L. 7K 3o1/14H

R&L AX73GR1I220] CHIP R 2. 9K I 1i1EW

Ass ‘ BK73GB1IAT1 CHIP R 470 I 1/16W

REG 47 EK73502A16CT CHIP R 1E 1o

REE R82-0670-05 CHIP R 0 GHM

Fed RKT3FB243332] CHIP R 33K 1ALy |

R7O0 R92-1201-08 SILTD 220 1724 !

A7 RI2-067C-05 CHLI? & o gHY L '

772 [+ |R92-1264-05 STAED RESTSTUR

773 RETIFE2847T2] CHIZ R LT 14104 ,

PN | R92-0700-05 CHI? 186 o

R75 RE73F32A470] CHIZ B 47 I 17104 ‘ |

| L | R L
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PARTS LIST

Log arkcies A mMeibunnes 0ans 1e Pavts Moo re wont 2s | ouenis,
Teil= nbirs Parte Mo, wesraen ©ont goisfat,

88

3¢ Mo Fartg

Farks wlhoud Parts Na. are rot susol oo,

12600 TH-BX UNIT [X67-3800-11)

Ret. Mo, Addreg s [Hew Parts Mo, Description Desti- !Re—
Paris natiam marks
EHR&E= | I.ﬁj 3 = F E i o R KW b i Iﬁi-ﬁa‘
BT RKIIFBRA222S CHIP R 7.9X J 1s104 |
R77 397-0570-05 CHIP R ° BH4
37 REFIGRII2YLT CHIP & 270 J 1s516W
R7% | 80 GKTIFI2A103] CHIP R 10K J 1/713H
Rl REZISBEZAET LT OHIP = 470 Jo1/10%
Raz RR2-08:-25 CHIP R 0 BHM
RE3 REFIZBZALRTT 4HIE A &7 I oLsow
VR- Pl2-6425-05 TRIMMING PAT. 1004
WHZ Ri1z-2421-0%9 Talx =67. 9K
VR3 Rl2-6427-05 TRIM PET. 47K
LE RlZ2-44Z3-0% TRIM PUT. 10K
VRS RiZ-6427-03 TRin 2ET. 47K
0z HASED DIADE
03 MAT1E DIRDE
D 1835193 DIEoE
(1} DACZe, 20K, ¥ DIRGE .
D& PLE5193 pran:s
; |
i) F155147 IDTRLE
na (02CZ120X, % B Uik Downloaded by[] .
D% ASX13] [DIZCE Amateur Radio Directoryl
D10 -13 MIaoge | LIADE 0
14 bsa3al fDIGCE . .
www.hamdirectory.info
b1s NZGZ23.645Y,Z) bI®oE
017 DAR202L DT@0E
Eig MIAGHE DIRRE
Icz RCROA IC{IFD
Ic3 ¥ |KCXO3 [CéALTY
c4 KoADA ICEMIC)
| K B4 024EF e L
ICE LASDOZN ic :
Sl KCROY [CiPRZ DRIVED :
Ice KCREO Io¢ORINED
] KConi [CCRPG
cza HED71: IC{PAWER MADULES 1.24-1.3EHZ:
Icli KcHOo3 [C¢ELLY
c12. NIMT7ELOSUA Ic
12 RC7ELASUA [
Q1 MGEF1E02 I
g2 2SC40930T4T .4 TRANSISTHR
Q3 ISK1B4(SE: FET
Q6 2803354 TRANSISTAR
Q7 2502100 TRANSISTES
g8 ISR TEICV TRANSISTOR
Q5 i I |2sBl3nzs TRANSISTER |
aio T DTC14ARK LIGITAL TRAMSISTAR I
511 Fisrl TRANSTSTIR
d12 .13 L IEC2I100Y TRANSISTER
Q15 -17 " lpTe1a4Ty DIGITAL TRANSISTSR "
Qaif IPSR1T9TIR TRANSISTAR
0.9 i2SA1Z6Z(Y: CTAANSTSTAR
g20 BTC124CK ILTCTTAL TRANSISTER
031,22 DECAZAECR22,24) [TRANSISTOR
!
Q%3 ZEC2T120%) TRANSISTER :
G4 PEDLTATICR) TRANSISTHR
LBcandimzag KLUGA FrCarana
T:FXFar East, Hawaiil T:Engiand E:Europe
TAAFES Cure el Lhustralzs MOhar Aress _{'iﬂ}. rodiczlss ssfely oritical componzels
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PARTS LIST

12000 TX-RX UMIT 1X67-3600-11]
230 TH-RX LMLT (XET-3790-07)

I
Addrass

Ref. Mo Maw) Parts Mo, Bessriptian Desti- |Re-
[Farts nation jmarks
sHES (&£ B |& S L LR B it mnﬁ%
EZ4a FEGL TRANSISTEH
d2e zeI1oeiGR FET
A26 LTC1E4FR [IGITAL THAMNSISTOR
2aM TX-RX UNIT {X57-3780-01)
al0-71325-07 TmHASSTE
B2 -2437-04 LARELEG/NE, UNTT)
1 cC45sL2E1a1] CERAMLET 1BCPF J
cd L3 CC4GELEHZ2T CERAMIC 220PF J
cd £0agsLzHzT?Ll CESAMIT 2T0P= J
) CCeSSLEHISL) CERAMIC 150%F I
Z CKT3CELHIO3R CHIR 0. 015F it
cio Ch73FBICI 0 CHIP C o.01uF K
i1 L1z CRTIGEIHLOAR CHIP C 0.01GF K
Z13 CETIFBIELO3R CHIF C© o, oOLur K
ols 19 CETIGEIHLDAY CHIF © G.0tUF K.
Cl& CK7IFB1E183K THIE C g.alur F
17 COTIGCHIHZEZNS CHIF C 23FT J
Gl CK733B1R103K aEIF C coOLUF 18
L Co?IFCHIHZAGE cuIe ¢ ApT G
LeEb CrRPICEAIHIOZE CH1P C 0.CluUR ES
col o -24 C¥73rA1E103K CRIP C o.clue K
[ 15) CC73FSLIHI0LT cRlf C 10OFF J
) CRTIFEIELLIK GEIR G 0.01Uf ®
C28 CENANWICATIM ZLECTRE 17LF L
£29 CETIGRIHININ CHIP £ n.01uUFk £
oS30 L3l CKTIEFLC105T CHIF © 1, 0UF il
c32 £92-0C02-05% CHIP TAM 0. 47uUF oWy
£23 CKRTIFEIEI04K CHIF C 0. 10UF K
224 Cez-0504-0% CHIP Tak 0. 6BUF 20wV
23R CECeNWICLTON ELECTSY L7UE 1Y
236 CEKIICBIELDIE CHIZ C O, 0tuf i
237 CL7aGoH1E5300 CHIF © 33FT
oy CEDANWICLTON ELECTRY 47UF 1EWY
w39 CKIIFGIELO3S gRIZ C ., 01u07 K
ca0 £92-0004-05 CLECTRY 1.DUF 168V
Ccet CH7PEFEIZ123K guip G 0.01uUr b
G4z CECAHWIE!IDOM ELECTHE ‘0ouE 2T WY
c43 ,44 CKTIFBIE1L3K QEIF C 0_01UF k!
cas CETIFSITIOER THETR 6 0.01ur i
C46 CSQ4NWICATON ELEZLTRE LA TRMWY
cat CxT3FE1E1Q3K CHIF C D.01UF K
C48 CH7IFS1HE22K JCHIP T B200FF Kk
G4z CHRTIFE1IH102K cHIP G 10 0SF i
cs0 COTIFCHLIHZTOS CHIF C il J
<51 CCTIFUTIHICOD CHIF © 10PY n
£az CcKIIEFLCL0SZ CHL® © 1, OUF Z
£hl CH73TALELDSK CHIE © 0,.Q1urF K
G54 CKTIFRIHIOZK CHIF C PCO0GeY i
cuh ~57 | CEVIFBIETIUZR CHI® C J2.000F [
o568 CEAANWIETDON ELECTR®G POUF MELAY
Cee CEQ4MWLATION _ELECTRE FIUF LWy
SR CKI3FELETOZY ‘CHI= C g.0lLuE 5
-8 | FCEDANWIAZZEN 'ELECTRE zagur T0WY '
| | ] |
LScandnzvia KeLIsh P anada
WP Tast, Fawaii) TErazrd EE.rp:
T AAFES{Erope]l Wohustralia  WROtar feeos /b, indicates, saiety crdesl compongnls
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PossowTroLT Perts Mo z2re e .o s
L&y ArTizhEs NG Tamuon o8 dons e Parls Mo, e sonb pas (oo s

Teilg oroe Parts Mo, W Con nickr gekelenn 28M TA-RX UNIT {X57-3730-01)

Ref. Mo Address few Parzs Mo. i Descriptian Desti- |Re-

H Farte | : natien |marks

$REE & &g g s £ = B & .M 8 = Ol &1
cE2 CC73FCEIHDI0 GRIP O ipF C
£e3 CRISFDIEI D3K THIP C T4PE J
or.E3 CAYAPBLEIO3E CHIP C 0.0LUF b
£as CCTIFCHLIRIGDS CHIZ C 18FF J
[y -2 CHTIFRIZICIE CHTF C 0.01UF i I
Lhei I CEDANWIT101M ELECTRA TOCLE lgnY
CEA ER CHKFIFBIEIOAK CHYP g.aius I
C70 CRI3FB1H2E2 3% CHIF O 0220 K

71 CHKIZFZE1EIO3K (LHIE C 0.0l k :
£z | CHMTIEFLICIGET GHIP & 1.0UF z i
Ci3 CEOLNWIE . OON ELCCTR® 2 0UF T
074 CKF3FE12103K CHIF ¢ 0.0:UF K
G795 CERPIEF121002 CEIP € LLCUF z
Cie CK7I3F31HZ23K CHIR C Dooaz2i= kK
c77 CETIFRIEL1QIR CHIP 2 0.01UF k
L7 , B0 CKTIFBLEL DK CR1Z © 0.01UF R,
Cal {CET3FEIHIOZK CHIP C 12006F K
Loz ] : CEOLNWIETZON ELECTH® 32ZCF 25N :
CBz 1 ! CRTIFBIZ1C3K CHIP C n.0xu= K i
04 ﬁl CHTIcZ=1027T CHIP & 10C0FF g
CES CHTIFEHZ YLD CHIF 20FF g
a1 093-0%05-C5
oan COTITCHIHIZAT iCHIF & 33IPF T
CEA C93-0504%-0%
CE3 CETIFSIS1I03K CHIF & 0.01UF K
0w COTIFCHIYOLAOD CHIP C epr C
ol CCTIFCHIHORLC CHIF C 0.9FC G
082 -9¢ CR73FZIEIQZK LHIZ C G.a1lUF L
-a7 CCTISCHIADEOC CHIF € 5EF C
C9B CoTAFELIZELLNT CHIE C 10GRPE J
cos : i 20T IECHIHE2DT CHTP & BEPF I
c100 i i JCX7IFAIEIDIK CHIP C 0.01uw K
C141 f i COTIPCHIHIRSC CHIP C 0. 5FF i
wigZ2-111 I CCT73RELIHIOLT CHIR C 1307F I
c1iz2, 113 i CHTIFB1IZ103K CHIF C Z.O01UF L
Z1i4 CATICBLIHIOZE CHIP € 0O.olUr K
C113 CHRTIFE15103K jCHIZ ¢ G.01JF B
2116 CKT3=BLEIO3K CHIP ¢ 0.D1UF K
c1i7 CKIIFE1IEIOZEK JEIF C 1D00FF K
218 CEDANWIR100N ELECTRE LOUF ZOWY
i B CEY3FE1EL 02K CHIP C a.0:Ur K
120 CLT3GCHI HAEDT CHIF C GEPF J
LIzl ! CCU3GLHIE1S1] CRIP & 1S0FF J
CI122,123 = CETIGLHIHIELT CHIF C 130FF n
2124155 CXPIFRIGLOIN CHIP %= O.o0lUF K
26 CKUSGE1HY0ZE CHIE 1000PF K
cl1z7? CA73FRLEL D37 CHIEF © J.019F X
L1329 COTIFCHI=5:03 CHIP C SGPF I
ClZ3 CCTIFCHIHERODT CHIP C HBFF J
c13? CCTIFCH1I-040C CTHIP ¢ LPF C
C135 CC73GNEIHIBLY CHIF C 1BOFF J
TC1 CO9-0345-05 TRIMMING CAP 10FF

E22-0673-04 TER¥TNAL BIARIC v
ZI0-3059-05 4HT. CABLE
L Sczne ravia Kelisn, F:Canada
a0 YeruiCar Ead, Fawin T:Englnc EFrope
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TM-641A/7T41A/TAL
—— PARTS LIST

s enn acticles non mesbionnes dang ' Farts Mo iz =0T et PG,

Toile ohns Parts Mo warden ishs goierert 280 TOCRX UNIT {X57-3730-01)

T
mef. MNa, - Address|New Parts Mo Descriptian Desti- Re-
‘Parts ! . nation Fnﬂs
smEe |t W H = & F B B 2 £ /S8 8 o i S
cHL 2 Ed4D-3461-059 P1K ASSY:12F:
Ji £1i-0449-0z PYHRNE SACK
TRZ EZ3-0465-0% TERMINALITR
Fi0-2006-04 SEIELDING PLATECFLNALD
+ |FLO-200%-04 SHIELMING PLATELL TYPZ!
F10-2010-02 SHIGLOIHG CEVER
s10-0012-C4 SHIELDTHG CASE C(VC@-FLL)
# |F12-0421-04 CENTUCTIVE SHEET 25, 4¥43)
x |F12-0422-04 CONPUCTIVE SHEETtZS. 4415
FR0-1D008-04 TTHNSULATING BRARDCAFD )
4+ IF20-1090-04 [NSULATING BOARDLANX22
GO2-0400-: 4 FLAT SPRINGGTHERMAL SWITCH?
GN2-071%-40a4 'ELAT SPRINGCAPC TR
GeZ2-0716-04 FLAT SPEINGIWCH})
¢ tGO2-0720-04 FLAT =SFRINSCFRENY) :
Gli-0855 -4 CcOXDUCTIVE RJHBER(CHMT,CN1 LG
G11-0661-04 TNSHLATING SHEETEAPC TR:
G13-0841-04 CUSHIANL XT ALY
013-131%-0% CUSHIGN {VCE?
G13-1337-04 CUSHIGN (VGED
r 1230-N%B3-14 SERCERITINALY
Jaz-0471-T4 08 CERD SUSHIMNG
Cal L79-1013-03 FILTES
orl L72-0372-05 CERRMIC FILTER{CFWMALLFT
Lz  |L34-4283-95 LEILCT.ETS
Lz -4 * |[LI-42684-05 CRILCI0.5T?
L3 ¥ {L34-4285-05 ceILo1isT IF)
LE Lip-£891-19 SMALL FIXED IKDUCTERC S, BUE)
L7 LA0-10CT1-1% SMALL FIHED IKDUCTRAR: LOUH?
L& * i L34-135%-95 LEIL{13.5T)
L7 ¥ (LA0-GBAZE-1Y aMpLL PIZZD INPUCTEROOD.E3UHD
.10 L&0-39B2-1% SMALL FIMED TKOUCTRRACCD.39UH
L11 ¥ jL33-1381-0% CEILCA.ST
L1z = |L34-1354-05 CRIL{E.5T
L12 L34-133Z2-03 caILiE=:
L14 % |L34-1363-0% CATLCZT:
L15 L34-1351-0% CEILITTS
L16 ¥ [L34-1364-05 cal
L17? + |L34-1356-0% CRIL
L18 x |L34-1335-05 oEIL
L19 r |[L33-0747-45 CHEKRE COLL
Lag .21 ¥ |L34-1355-09 CRILI:0.5T?
L2 23 ¥ |La0-5&8%1-1% SHMALL FIXED INDUCTARCZ.G6UHD
L24 La0-3382~19 SMALL FIXEDR INDUCTARLO.IGUH)
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R4 RaP3ER2A680T CHIP F £3 J o ls1ad
87 ,E SKTIGELT10a] CHIZ R 100K S b LGh
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RLG 20 i REZIFS2H102T ECHIP F 1.0k 4 1S10W
k21 ReE73rB2AaY 235 CCHIP = Pl S 1F10N
HE2 REKT?ICE1J152T CHIP E 1.5%K I Jriad
k&3 RETFIFBEZA1G1T CHIP 3 102 P N1
Aod RETEFEIA4 72T CHIP F 47K T 1.10W
RS RETIFB2AIR1T CHIR = 29 S LAl0N
RZ& REJIFS2AS63T CRIP F 1.1 4 T 1A 10e
R27 RETIFE2L223T CHIR = 22 o iS00
Az REK73IFE2A331T CRIP F 330 TO1A10W
R2% RETIFEZ24334T CHIE = 332K JoobAL0w
330 SKTIFREAZ22T CHIR R 2.2k J 1510
RZF1 ARTIESZ8274T CHIP = 276K . 140
H32 SKTIERIAI0CT CHIF R 100 J 15100
RZ3 RRTIFS2A221T CHIP F 222 L AL0R
R34 R730B2A103T CHIF R 1CK J 151Gy
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H37 § RET3ICE2A471T CHIP F L77 S A1
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R4z RETIFAZALLIT CHIF R 22K I 1710W
Rad4 RE73FE2AZ73T SHIP R P A | 1°
RA5 RE7IFHZATEZT CHIF R 1.8k I 17106
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RaiG RE73IFBZA1EZ] CHIF & 1.8 d1/10W ;
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ATk -53 RRIFFEZA4T 3] CHIF R 47k J 17100 ]
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ERES | @K 4y 5 # 2 X & B AH B g on | il
a2 ISk131cN1I2) FET
Q= FECIVTLA0Y] TRANSISTER
g .5 OTCL442U JIGITAL TRANSTSTHR
g6 L7 LT 1LEK GIGITAL TRANSISTER
iz | 2ECATIALY) TRAMSISTER
ay SEITOLIGR FET
©io FoRLI6Z0Y) TRANSISTOR
g11 78511195 TRANSISTER
0z LTC. 44WE GIGITA&L TRAMSISTUEHR
213 FMA1 TRANSIGTRR
614 Z8CET1EY) TRANSISTAR
g15 -1i7 UTC144E% DIGITAL TRANSISTRR
G18 2501757 0KD TRANSZTSTAER
a1% FERZCRIYY FET
QZ0 ZECEPIALY: TRAMNZISTAR
d423 DELETLeYY TRANSISTOR
Q22 FMGI TRANSISTHR
q23 2E01%02R TEANSISTRR
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525 OTALLAZK JIGITAL TRANSISTRR
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Q27 NTCI443K J1GITAL TRANSISTER
%l  _|ASE-2840-0° SUS UNITCZ28NHZ S0W:
28M SUB UNIT [(X58-3840-01}
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c2s CHTIAGRIELGSX CHIR C G.01UF 4
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z3s : CEQaNH1CAT0H ELECTR® LIV ThWY
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a0 Cg2-0004-0% CLECTRA L OUE 18Ry
Gat CKTIFR1E1L3X CHIF C© 0.0 0% “
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sEE% |t H B am & = o & 5 82 B o R ¥
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can CCTIFCHLIHISO0T CHIB C 3GPF J
Cog # |CR3-0509-03 CERANIC 0.0D&BUF T
a9 CHPIFE1Z 105K CHIE C 0.a10F K
Ca3n0 CCASFCHIHOZOC CEIZ O 2_0FF &
LIS CC73FCHI-DES0 CHIP < 0.5PF [
C9%7 -9& CRIIFBIZ102K TEIF O o_o1u= K
oy CC73FCHIZD200 ICHIP C 2.0PF [
C98 9% CCYSFCHIHEZO0I éEhLF C JORF 1
100 CEYIFEIEIQNIE LCHIP C 0.o0lur A
Zlo1 CCT3FCHIHQASC oHlE 0.5rF £
clo2-1:1 CCIAFELIRIOTT fCHIP C 100FF J
C112-113 CKTIFE1E103K EGHIF £ 0.01uF k
cliza CRTIGETIHI 03N 1WCHIP C 0.0LUER X
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Cr27 CRTIFBICELIOaK CHIP C 0. 01UF K
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C23G,13: CO73FCRINIREC CHAIF O 1.5FF L
c132 CCY3FCHIHI=MT CHIP L 12EF J
€133 CC7?3IFCELHTZAGT CHIF Q6PT 1
Cl34 CCT3CGCHIHOZOC CHIE L SPF £
€135 CEVIFSLIHTON] CHIF C 10GFPF J
Cl3a CHT3IFBIELIQLK CHIP C 0. 180 K
<136 CeVPIGCHIETSTT CHIF C 150PF J
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F10-2G12-04 SHIELEIMG CASECWCR-FLL) {
F20-1308-04 CINSULATING SHEETC(APC) j i
F20-1250-D4 CTNSULATING SHEET(AOX2Z)
GOZ-9600-14 FLAT SPEINGOTHERMAL SWITCH)
GOZ-07T0z -0 SLAT SPRINGCEFF CAILI
£ |G0Z-CT1E~04 FLAT SPRIMGCAPC TR)
GUZ-0718-02 TLAT SPLIMGOYCEX
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i Gll-060 -0 INSULATING EHEETCAPC TR
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GRI-0508-04 PACKING
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[R] |La0-£762-19 sHaLL FIXED THOUCTRECD. 47UH D
Lin ¥ iLa0-18682-19 ocMall FTXED INDUGTRR(D.18UE}
L1l £ |L32-1344-05 CRIL f£2.am?
w1z L34-1354-320 call (B.G5TY
i.13 x= |[L34-1352-0% cUIL (BT
14 x |LILi-1345-05 <l (1T>
L35S + |L34-1346-05 cail 14T
L1& L34-1364-C5 CIL (20.3T
L:? 1 {L34-1349-0% ceIL {5.587:
L1g « (L34-1348-05 CRIL (53T
L& + |L33-0747-05 SMALL FLEED INDUCTOICLOUE:
L20 .21 ¥ {L34-1347-05 CaIL {h.57)
L2% 40-1001-1% SHAaLL FIXED INDLCOTERG 1GUED
L& L40-1582-19 SMALL FIXELD IHDLCTEGCD. LEUSD
Lz7 » |[LA40-31592-19 =Mpil FIXED INDUCTNHEQ1§5UH3
Lae L40-2262-1% SMALL rIXED LNTDUCTORCD, 220H?
X1 ¥ |LT7-1464-0% CRYSTAL RESONATORC L1, OSMHED
nE » L7042 -05 CoySTAL FILTERCLD.595MHE?Y
* |NOB-2179-C5 SORTH (XED
Wa7P-2E506 =45 SRAZIER HEAD TAPTITE SCREW
H27-2e0B-46 SRAZ-ER HEAD TAPTITE BCREW
NBA-2606-4% FLAT HEAD TAPTITE SCREW
= RETICOZA4TELD CHIP E L.7K J 1710W !
pz R&I3IFEZA103] CHTR R 10K J 1/10W
Rz RK72FE2A472] CHIP R 17K I 14108
R& RE73FE2AGE0T CHIFP R 66 Io1s10W
RS BK7ITEZAZTLI GHIZ R 2710 I :S1CH
RE RETIFE2ALE0] GCHIP = 0B S 1/10W
R7 .4 RK7?3GE1J1047 CHI? H 100% I 14144
R Rl 73G51.J5527 CHLE B 5.E% I ified
F10 AK73GR1J15LT CHIF R 150 I 116
= RKTIGH1J10TS ZEIP R w0a J 1/L6W
RlZ HETIGR1I103T CHIP R Lo J 1/16W
513 -15 RKTIGERII10LS CHIF R 100K T 1/16W
914 RET3IGE. JLOCT CHIF = 1D A -1
AlT HETIFE221012 CEIFP R a0 J 1/10W
niB REF2XFB2A473d CHIZ R 47k J  1ri0H
01y L 20 RE735BZATI0Z2) CHIF A 1.0K - 1710M
R71 RETIFEZA223T {CHIF R 237K ] 0w
R22 RETIGEIIIEZT LHLZ R 1-8% T LiTad
RZ3 SK73IF8241G13 r=IR R 100 J 1/ 0d
R4 SK7IFSZAL1S2] oulP R 15K JorsLlow |
| | H H
L Seandingy £ K:LISh P:Caneda
Y-EWFar Eask, Hawail] TEngid FEurope
Y AAFES{Crcpe) Yerustralia MiOther freas M rdicates safety cizcal coanporantzs,

9



1TM-04 1A/ /4 1TA/ /41
PARTS LIST

B wibcnan Parts Mo, 3re mal suciked.
e prmichEs non meeLicanos oo 12 Parts Mo, e Sonn pas Foor s,

Tl grne Pargg Mo, warosn micar gelizfert EOM TX-RX UMIT {X57-2200-01)
Bef. Na. Address [New Parks Ma. : Description Dasti- |Re-
Parts . nation imarksg
rmES | #|g I & F# B . B R &8 ® & 1, Tk
L L. .
325 RK73FE28391] {CHIF R 390 J1/10K
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R2g RE73IFB2A321] SHEHTIE R 330 J 1/104W
340 F 7 3cE2ayes]d CH:ZP R 2. 7K J o 1A1aM
F3l FEIIFRZA2T4S CHIE H 270k J o 1/10M
232 RAi737E2410°1]0 CHTP R too J 1r10W
R3i3 VRRPIFBE2A2I1S oHl= R 2710 J 1r10W
LTS CRETATE2N10ST CHIP H 1o J  1/1CK
RZa :HK?EFEEﬁjfﬁJ GEITF R 20K J L/10W
Fik EHETSFBQ&A?B CHIP R 478, J 110K
Ra7 SRTIFBEA4T1T CHI? F 470 J 1/104W
R3g RX73FE2A472J CHIP R 4. 7K J 1r/1CH
Rrin {RK73FBZA 03T CHIF = 10K T 17104
R4l i in5?3532a4?¢J ZFIF R L70K J O 1F10W
AL2 i OIRKTAEFE2531037 CHIE = 10K Jool1fi0W
R43 . :R¥73FEZA2E3: CHIE R 232K T 14104
Ga4d ERTIFEZA2T3T CHIF R 27K J L1710
R4S RK72ZFBZAL1E22 CHIZ® R 1.BY I 17104
Had4 -4d i rKIFFBRZAIOAT CHIF &K 19K J L4100
RZ9 E AT ZFEZRLE2T CHIF H 1. 6K J 1104
RSC 1 RETIFEZALS4T ICHIE R 150K S 1A10W
R51 RKTAFBZ L2730 iCHI=® = 22K J 1#10M
RSZ RETIFBEZA103T {CHLP R 10K s 1710%W
R53 RKI3FRE2AZ2HT GHI? R 22K J 1/10W
R4 595 RETIFEZAIO2T CHIP R 1.4dK J 1710w
RSs -54d RK73FEZR&T3) GHIP = 47K J 1FiOM
RSS &0 RETIFBEA4TOT CHIP R 17 J 1710w 8
REL RKIIFEZALINST CHIF R 1.o% J 1410
R&E2 RRTIFBZA4TET CHIP R 49K J o1/104
R&T RETITEA&RIAIT CHZIE R 1EK JoOLATON
=17 5 FRT3FBIAZZLC IHIR R 32K J 17100
REG RETIFBZR102T CHIP R 1.0k S A0
RET SK73F8ZA1Z2T CHIP R 1.7K J O 1/10%H
R&E RETIFBRAZ2DT CHIP R 2z JOiA10wW
HE9 . B92-0£70-05% CHIZ R O Al
RT0 ! RETIFBZA104LT CHIP R 100K Joo1/10wW
s i RETIFZ2A4L71T CHIZ R 470 J 17104
RT3 . EKTIFBZAIZD.S CHIP R 1z 2 A
ara : FEIIFR2AL?YVT CHIF fi 471 J 17 10W
[=hry | RKT7ZF5TALTOS CHEIF B 17 J 17100
aTh i RET3EB20472 CHIP R L, TH J 1710w
R7? G92-1213-05 SOLIG 104 1724
R75 ,79 H RETICE2AE23T CHIP & 22K J 1/10W
Bed i R97 -0eR5-05 c=lp B aa J 1/79W
Nt ! R 73FB2A2223]T iCHZP f 2,08 J 0 1/410W
REZ i RETICE1S232T CHIZ R 33K J o 1/7146W
pa: H AET2FB2ALTT]T CHIP R 4730 I 1710
- i REZ-1215-0% CHIF R 470 J 1/ZW
RA& i 592-12%2-05 CHIP R 0 &M
nag i RE73FE28I02T CHIF 3 i.0K J 1/10W
90 i SRTI0ATILCET CHIP R 1.0 J 1/lgwW
B3 ,5L Ro2-0470-0% CHIP R O OH¥
H93 #9A-0579-05% TP R 0 GHM
kas -3 REZ-0670-0% CHIP R 0 aHx
|
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Ref. Mo Addrass |Mew Parts No. I Description Dasli- |Re-
Far s nation |marks
pwmgs | ®|&H mE E S m s SRR . HE )| i
BT RIZ2-1217-05 CHIP R b
Rion-1032 RE2-0670-05 SkEIZ R 0 BHA
Ra0L PETIFR2A472]T SHIP R 4.7k I 1510W
K105, 136 R3Z2-0e70-0% CHIP H T MEM
5104 REIIFEZAIONT CHIEF R 1. 0K S 1710W
3109 SET73G51J4%32 cHIE 8B 17K I 1414
mii0 ERT3FZ2a221° el 221 I 1s10U
[=h R32-0a670-0% CHIF R 0 A=M
pi1Z2-114 R92-1252-03 CHIER R o MEHM
VR 312 -642%-0% 71 POT. 100K
YEZ Riz-6427-05 TEM FET. LK
Va3 R12-E421-0% TRIM F@T. L, 7%
Vg R12-6423-0% TRIH PET. SOk
T=1 359-0344-03 THERMAL SWITCHCRO=(C)
b, .2 MaT?T LTE0E '
[ ICTY 1SV2IE DISEE
7 § GAN23SLR) 2ISLE
18 155564 FTEDE
0% DANZ3EG ) Cleabe
oin 133161 DIBRE
Bl MIag7 J1GCE
G172 MI303 ] £ S
213,14 LE8224 L IACE
Dis DSA3Al IIBDE
Did 1% 155164 DIRDE
1Cc1 BEUA0O94BF Ic
IRZ = (KCHIO 10450MHZ Vom-2LL:
L KCHCS TEOMIC AMPY
1c4a RCELE [C(DRIVE!
ICH KCoQ4 TCo2PoD
ICE KCOo4 ICIEM LE DET?
is7 LASDICH 1L 10T AVED
18 KCB19 IGCA0-FENHZ FRAKT:
Ice KCDOS [CiAH =M
e ISK1B4:S) EGT
qz ASK131(W1Z) FET
W3 AS02TILLN) TRANSISETAR
G4 NTC1442K DIGITAL TRANSISTHR
o DTC14450 'DIGITAL TRANSISTAR
36 P e DTATYAEK DIGITAL TRANSISTAR
a9 ZECZT1IAY) TRANSIZFTER
o5 asT106LGRY FET
oy 2E5A1I6Z(Y? ITRANSISTAR
g11 oEH1119% CTRAMSISETES
q17 DTC144KK Frgnas3xuE
QL2 FMWI FSunAD
214 I8C2T120Y) FSLuTAR-
ELh 17 DTC144EKR FOann Sl TR
[=hl: ?EB175TK R ELITRE
q1% PEH2OBCY S FET
arh FSCT7140Y) PSLiead -
Q71 DEEITIECY PR
Bz2 F¥G1 L W
gz3 TE0r19023 | R i
|
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FErts wittout Parts Mo 202 mal Supplisdd
L2 articlzE nor moen o a2 dnns 1§ Parts Na. ne S0k Sas Fovnn s,
Tl =ra Parts Nao woerdan nic e g isfe s,
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PARTS LIST

BOM TH-RX UNIT (X57-3800-01)
S0M SUB LUNET (X58-3840-03
2200 TX-AX UMIT {¥57.3810-10}

Besf, M. Address |Mew Parts Mg, ! Description Dasti- |[Re-
Parts | nation |marks
EMES |+ M § & F 7 H oa ®5S8 8 = re | R
Q24 o0 -él*ﬁ:dif“ﬁ'.-‘“
E25 ITH114EK FUUNRILFSRY AT
Q2& DTC143CR FURTIRRIIITAT
Z1 - % |KZG-3E40-23 SUS UNITOE0M S0W; .
500 SUB LINIT {X53-3840-03)
Cact CCT3IFCHIHIRLT CHIF @ 3S0PF J -
202 CCTAFCHIHZZ 1S CHIPR € DEOEE J
C203 CET3TBIHAT1K CHI® LT0PF i
T2 CMPIF2H=100 CHIF C FiFC J
L201 * |LIL=-1357-035 [t S ] {2713
LAGZ Le0-1007-39 SE2T44%* 9 (10UHZ
Q201 FEC1977 mSRMAT
_Q_EGE # JMEF492 bEIRTAR
2200 TX-RX UNIT (X57-3810-10)
PALC-1316-0% CHASSIE ]
Edr-2437-04 LABZLCS /Na UNIT:
(Hs) CCT3FCH1ED30C CEIR & IPE L
Y-8 CETIFE1IHIO2N CHIP 1anaps it
Cin CRT3FBIEL 03K CRIP & C.O1UF K
21l CCT3FCHLHARSS CHIZ? @ 0. 5PF C
512 CCTIFDHEIEaR0T CHIP C abBPTs I |
C1l4 CCT3FCHTHORSC CHIF © 0. SFF C 1
Cis CO73IFCEIEL20] oHIP & 1 2P5 i K
Cc17 LOTIFCHIHLZ0T CHIF G 12EF a g
cig CRIIFBIHLIOZK CHIP C 1O0CFF K i
c149 GCT3FCHIHOROD CHIF G GREE 2 F
[ 1] CKT3FEHIOZK CHIP C 1000FF K
CZl CCT2FCHLHQEDD LHAIZ aPT il
022 CKI737BIG1 02K CHIP C o.oiir K
c24 CR7?IFE1E10Q3K CHIZ © G_O1UF b
CZ25 GO455L2HO300 CERAMIGC J.0F7 i
CZE CETIFB1B10ZK LHIZ C© 1 DO0PF K
c249 CK73FB:IEL02K CHIp ¢ 0.01JF =
230 CCT3FGHLIHLISAS CHIP C 150% 1
C31 CKT3FBIHIOZK CHIP & 1G005F ES
37 CRTIFBIE1QER cRIP < a.1o0r K
G34 .32 CKT3EFICLI0SE CHIP C 1.0UF Z
Cc3s , 27 CETIFAIE103K CRIP & o.014dF X
c24 45 CEQ4ANHICATGH ELECTRS £TF 16WY
Cik C9Z2-0504-035% CHIP TAN 0.690F ZO0WY
(- CEGANHIC4TaHM ELECTHE L 7F 1EWV
C43 C9z-0003-405 cHIP Tay 0, 47JF FSWV
cen CEQaNWICATCH SLECT=G 45UF 18WY
cal 432 CRTIFAIEIQZR ocHlP 0. 01%F =
CE3 .54 CKT3FBIHLIOZEK CHIF © COCORE kK
Lo CRTIEF1CIORZE chHIP © 1.0UF Z
G54 COIAFUII=120.0 CHIF O 19PF o
<59 CRTEFELI=I10ZK Ch1P T 1G002T b
G54 COTIFUTII=200, GHIF C© Z0FPF J
Ca9 6l CERTIF31H102K chIP T 1900PF K
Chl GEQANWC470H ELECTRA F R HA 1EWY
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Mieeus withows Parts Moo are not sdop ed,
|25 arUolcs non mentiennes 4308 ie Farts Mo ne sont peg foomms

Tais qora Parts Mo, wercen alchs aelafar, 2200 TxX-RX UNIT {¥57-3810-10}

Ref, Mo Address |Naw Parts No. Dozerption Desti- jRe-

Paris mation jmarks

fmEgS |tI X | F E 5 ¥ 5 B oa ho R B N =5 e
caz CKT7IFE1IH1OEK CHIE ¢ 1000RE ¥
C&3 CH7ZFBLIELDIK CHIF © 0. 0LUF H
Cod CED4ANWIZ100N ELECTHM 1 OUF 2SWT
ChA £ CENANWTIAZZ0Y ELECTRI 33UF S0WY
ChA i CX735BLELIDIN CHIF C o, 00T K
DET CET3FEIHIQZK CHILF & 1000PT Kk
ChE .49 COTFFCHI=LODD SEIF C 10FF [}
o730 CRTICBIELGIK CHIF C RN HD K

Y1 -73 CRTIFBTHIOER LHIF © 10c0Frs K
[k | CRPEFBTIHZ 23R CHIR C 2,.02%UF K
£75 CEDANHICTIDLN ELELTRE 1000F I
CHE CKPIEF1CI0A7 CHIEZ ¢ 1.UlUF z
TR = LY 73IFBTHI 02K CHIP C 10005F &
cig CKF3EF1C10SZ CHIF C 1.0UF Z
B CCASSL2HTIBOT CERAMIC 18FF J
Lea CHTIIFBIHIOE CHIP SODORF L
a3 CRASBZH:OZR CERAMIC 100CPF i
(o :X:1 SCASSL2HOA0C CERAMIZ L_0OFC N
GBS CCPIFCHLIEDRSE CEIF & 0.5p*F C
o 1 CC7IFCE1I=0REC CHIZ C 0.5FP% [
CE? CCRIFCHEIHOZOC LREIE C 2. 087 G
Cas i (CC45SL2B220T iICERAMIC s I
cag CCassL2HIBqT CERAMIC 1BEF I
090 ~92 CHTIFELR1IDZK CHIF C JO00PF K
ca3 COTIFCHIHMORGE CHIP L n.5peF C
Cod CMT7IFIEDG0OD CEIZ 5.0PF L
%5 CC73FCHIHD2OS CHIP C 2. 02k C
Cog CETIFBIETOD3R CHIE © 0.GlUF 5
L7 LO73FCHIHLGOT CHIP C 15PF J
GO CEIZF31H10IK CHIF C 1000PF K
CyH CEQANWIEZOCH ELECTRE 10UF 25WY
Lo : CCT3FCHIHG 10 CHIP C 1PF c
C1os i L CEGANW1E1QDM ELECTRO 10UF WY
c1az ' CC73FCHIHERGT (CHTIE C L4FPF o
cin3 CKTIFBEIH102K CHIP C 100CPF K
C104 CXTIFBLIELO3K CHIF © 0.01UF it
£C14as CH73FETH2Z23R SREIP C D.022UF K [
2105 CCTAFCHIHATOT CHIP C 17FF J
£143 CC73FCHIBIS0S LHI? C J%PF J
Liog, 110 CRTIFRIE]ID?K CHIP C 100CFF f
1l CHI3FB1IE103K CHIF C a.01us it
G112 CEDAKKWLAZZIM ELECTEG Z20UF 1kl
Crl3 CCT3FSLIHIOAD CHIP C 1027F o
Gli4,115 CCTAFSLIFIOLT Lale ¢ 100FF J
Clik CCT3FCHIHDADD CHIP C EPF n
21149 CEQ4NWIET1QGH ELECTED 1007 ZSWY
Clzg-12% CC73FsLIELIAOLT CHIF < 100B J
Ch28,729 CKTIFB1E1GZK CHIE C 100CPs K
Gl CEQ4EWIC102H ELECTRO iaenus THWY
131 ' CCYAECHTHOT OO CEIF C TFF a
C1l33 CCTEFCHIHLOCD CHIP 10=F [x
Cl34 ¢ CX73FBRIELO3W CHIF C 0.01L6F K
£125-127 CKT3FBIHIO2E CHIP C 100GPF K
orad CC7IFCHLHOLAC CHIPF & 12 C
TLI Co5-0371-05 TEIM CAF 10p=
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w NEW FErTS _
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PARTS LIST

TN Farts Mo, et den michh gatieta

| Z20M T%-FX UNIT [X57-3810-10)

Ref, Me, Address |Naw Parts Mo Description Desti- IRB-
Farts nation marks
tRE= e M5 W s B = LR HE R =1
EZ2-0&73-04 TERHINAL ERARDC+2 i
E30-3009-05 ANT. CABLE E
CHZ .2 CA0-5461-0% PIN AESY P
J1 E11-0442-0% PHENE TACK [
J2 } CAZ-0515-05% TEAMINALCTP)
E Flo-1446-004 SEIELTCZNG PLATE
i Fio-2c1a-03 SHIELDING JAVER
k Fif-2012-04 SHIELODING PLATE(WCN-PLL:
F20-1C0%-04 THNSULATING SHEET{AFCE
Gi2-0800-14 SLAT SPAINGETHESMAL SWITCH
GOZ2-0705-04 FLAT SPRING
GdZ2-071%-04 FLAT SPRING(APT THE?»
GO2-D718-04 FLAT SPRINGIWCE 3
Gl11-085%-04 SHEET{CM1,CMNZ2 S55X3%F
5611—0556'14 CANDUCTIVE RLUEBEEA .
(G11-DEET-04 INSULATING SHEZTYAFD TRI
GlI-0841-04 CUSHLONGATALI
G13-1337-C4 CUSHIONEWCD)
Gl1E-13£9-0C4 GUSHIANIVCH F2¥T)
G13-:351-04 CUSHIMNNT33XA]
JAZ-C04F]1 =04 ac CRAID IUSHING
chtl L7%-1G13-25 FILTER
TE1 L7Z2=-C372 -05 CERAMIC FILTEROCEWMASET!
L1 -4 | L3&-4F75-05 CHILC1ST IF:
LS L4Cc-1082 =19 CMALL FIMED TXNIDUCTEZCO. 104
L& + | L3A-£2B80-405 CHIL
Lid L4G-1582-1% SYell FIKED INZUCTERCD. 15UJH:
L11 L3E~1235-05 CRIL
L2 L3a-1207-0% GAIL
t13 LIL-1208-04 CEIL
L.4 L34-0928-0% COIL z
i
L1516 LF-0641-0% COIL :
L Lad-a272-4% SEALL FIXED TNDUCTERCEZNH) :
LR0 LAD-z0n1-3% SMALL FIXKED LNDUCTESCI1OUE: 5
L21 LA0=-1082-1% SMRLL FIXED INDUCTARCLUE: H
L2d CAD-3372-45 SMALL FIXED INJUCTES(IINHI '
Wl L77-1405-0% CRYSTAL RESOINATERCIZ.EMEZ:
Xz | L7T-T4e3-05 CRYSTAL RESENATAR{SC. 37¥HZ
Xy + |LV1-0420-0% CRYSTAL FILTER(3O.G2EMHI:
NOg-2077-05 SCREWSMEDULE?
NET-2606-4F BRAZIES HEAD TAPTITE SCHEW
MBE-2606-4% FL&T HEAL TAPTITE SCREW [
I
] ARTIFBZEI3S CHLE 7 33 J O L7i0W !
Ak HKT3FBEEL 104 LCHIP 7 00K I 14000 |
R REDIFEZALNCT GRIP R 100 J 110N
iB § SKT3FBZA 1557 CHIF 8 10 J 1/10W
(1 REK7SFBIAIOLT CEIR R 100 J O 1F1ON
S0 -1F ' AKTSEFEZALGAT CHIF & LOGK Jo1/.0W
R1Z2 i RETIFBZA472T CHIP R 47K J 1710k
Rl | SKTIITRZA] QOGS CHIF H 208 Jo1/L0W
El& . | REI3FBZL15LT CHIR R 120 Joo1rqialW
R1e : =R2=-0475-05 CHIF & 2 mHM
I
LoScirdinavis KelsA PCanada
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PARTS LIST

g owithicnt Paorts Mo oo oo gupshed
LEE mirbie e Ao MmenTionres AN ik Parts Mo, P SDnT Di ST 6,

Todo grne Rarts No. werdsn ricnt yelicfort. 2200 To-R X UMIT (XE7-3310-10)

Ref. Na. Address New Parts No. Description Desti- !Fte:—

Parts) mation 'marks

EEBEES ([t B |§ E e ¥ 7 B & &8 B ) i B
RZ0 FKIIFE2A122T CHIF R 1,28 J 1510k
Rl RE7IFE2AAT ] QHEIP & 470 J  1/10W
22 KET3IZBEZAI01T ICHTP R ICO o L/140W
] i RET3EBZALI0ZT oAlP R 105 ] 1S10W
24 PE7IFBEZALTET CEIF & &7 J  1/10W
H25 AETIFE2A1033 CHIF B TOK - 110K
731 GETAF3243940 CHIE K 200K J o iA10W
naz RETIEE2ALO3] CEIE A 10K J LALDM
R33 3¢ RPZ-0670-05 CHIM R o LHM
e RRTIFAZAZ22] CHIF R 2. 2K T ifl0W
G3& RE72FEZA:0°1 cdlz® R 12C J oo isiiN
RZ7 i R92-057C-0% CHIP B T EAM
L3g BKTIFEZR1EES CHIP R 1.BE R I
A3 -4 RKFIFE2A1I03] SCHIT A 10K J 1510MW
ped RKTIFE2L1E82T CHIP R 1.8 iy A10W
43 | HKI3IFRZ4723T CHIP R 2K J LS 10W :
Fdz H RX73FB2AZ7Y 3] oHIT R 2 J 15i0W ﬂ
R4S SHI3IFE2A473T CHIPF B 47K I1410H
G4g RK73FR2AL720 CHIP H 4,77 I 1/10W
R R97-0670-05 CFTIR R 0 OHH
Re3 ARTIFBZAZZIT CHIP = 23K J 14184
Rod | RETZFBZaIALT CHIF R 1291 J 120w
RS2 -%4 i RETIFET ALTET CHIZ R 3 TH J /10w
RES RKTPEFZZAATIT CHIE R 270 J 1510w
RS6 - RETIFEZAIGLS IcHIZe - 100k I L0
357 RETIFEB26105T .CHIR R 1.0H J 1/10W
RED F92-0&70-05 CHIF & 0 DAY
R Rx73FBZA203T CHIF R 10% J 170w
RE: RETIFEBZAAT1LT o=1E R LA J 1/710W
Rs2 ] A92 -0470-05 CHiIP I 0 &HK
RES R4 : CRYTAFBZFAZZNS 'CHOP H TL28 ILSI0Y
A6S 48 : RaZ-0e70-05 il 0 BHM™
RET FKIIF3IZA1Z2] CHIZ = 1.2K o 17130M
R&E REFIEBZA22CT CHIF E 22 1 1/:0W
R&6S RKT3IFBZALI02] CHIZ H 1.GK Joo1/10M
Rl i Re2-0670-05 CH1P B o HHM
RI3 ! REDAFRZATI0LS CHIP R 100K J 1/7:0%
374 ! R9Z-067%-058 C=IF R o DHM
R75 RETIFE24E92] CHIE B .0% I A0
R7& 77 RI:-%670-05 CHIF R 0 9HY
AR i R9z-1213-08% CARSEN 130 J 1724
R79 ,a80 AK73FB2AZ23 CHIP A 22K J 2510w
g1 RE73FBzAL71T CHIF R 47 J 1/10W
SEZ ! I35 -0&95-05 SELID 10 1424
RE3 -B& BReZ2-0&70-05 CHIF R o 8AEM
RAT RE73ICEZA3TZT GHIE R 32K J iriovW
390 REIIFBZAZ221]T CHI® R 22 S et
R31 | RET5FB2ALTIS CHIF R 475 J o Ls O
RG2 93 ! RE73IFBZALIOL] CYTE R 100K J 1/10%
Ik BRIIFE2AZZIT ICHIE R 22H J o iS10%
RE% BRIIFEZALGIET CHIP R 1Ok J 1/10W
R10C R97-03670-0% CHIP R 0 M
3101 RETIFE2B102]T CEIE 3 M JootALaw
WE1 R12-6425-0% TRIMMING PRT. 10CK
VR , R12-6427-05 TRIM POT, 475 i

i i
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Paris witicus Parts Na. are nol supplieo,

Taile onng Parts No, wearden nicnt geioort.

PARTS LIST

L Sreiches ot M nlionnesS Gns e Parts Mo, 0o 3008 pas fauris,

2208 TX-RX UNIT {X57-3810-10)

Ref. Mo Addrazs |New Parts Me, Deseription Desti- Rea-
Parte nation |farks
THEE |t HE |§F X & 5 # & B8 B = | &
YR3I ,4 F12-4423-05 TRIN PET. 10K
T=1 S75-0401-0% THEERMAL SWITCH(RE~(:
L3 15464 CIGDE
il 5':5":'164 DIWan
&7 ElSHléd DIBpE
Dt1 2 15515 DIAIE
g1 JANZIE(KD DISCE
b1 13581 LI®QE
n1s MTag? QIEDE
LA ) MI3SE LIBpE
o117 oL 1g 155226 JTACE
L1e J34341 LIBLE
220 ISV164 DIUDE
IC1 Bi4094an= Ic
Ic2 LAZDOENM Ic '
103 KCood TCOEM IF:
1Z7 RCADS IC{MIC AMPI
ICE + [KCE13S [CthRIVE:
IC9 RGCO4 ICTARD
I.0 ME777e IC{BSWER MODULE?
1211 t |RCHOS ICC2Z0PLL-WCE
g1 .z EEESEER g FET
a3 QEC2T LAY TRAMSISTHER
Q10 2ZA1382¢Y) TRANSISTAER
511 35B:115= TRANEIETLE
@1z DTC144 WK DIGITAL TRANSISTAR
G813 .13 QECETLI0Y: TRAMNSIETER
qls -17 CTCI44EK BIGITAL TRANSISTAR
=14 2301757k} !TRAHST_S":_EQ
213 ; ZSKZ054Y *FET
GZ0 1 2502T 140 P TRENSETSTER
GEi i 28C27LZ0Y) TRANSTSTER
Q22 FMGI TRANSISTAR
Q23 23Di50ZR TRANS[STES
qQ24 2EJ1CEIGRD FaT
!
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TM-04TA//T4TA/T41E
PACKING (MAIN UNIT)

P . c |

63
PACKING FIXTURE
(H11-0830-04)

17
WARRANTY CARD
{B46-0410-20) K
{B46-0422-00) P
22 {B46-0419-00)
INSTRUCTION MANUAL
(B62-0081-10) K

MICROPHONE
(T91-0396-05) M, M2
(T91-0397-05) K, P
{T91-0398-05}E
102

PROTECTION BAG
(H25-0073-04) 79
BRACKET
DC CORD (J29-0454-03)
(E30-3034-05) 30
SPANNER oo 59
(W01-0414-04} PROTECTION BAG
{H25-0723-04)
2| CAUTION CARD 18
(B58-1001-00)
MIC HOOK
{J20-0318-24}
TAPPING SCREW
{MIC HOOK)
{N46-3010-46) g l _
38 ) 4
FUSE N
{F51-0017

M \
SCREW <=3
SET(N93-0331
-05}

15
UPC CODE LABEL
3 (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)
r}%'-oy_gggysf_‘gg FOAMED FIXTURE (H52-0105-04) TM-741E (E)
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TM-641A/7T41A/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)

TM-741E

85
. POLYSTYRENE PLATE
N (H11-0857-14)E

22

64

POLYSTYRENE PLATE :g?;ﬁgg:_‘;%l}\é MANUAL
_ {H11-0856-14)E

22
INSTRUCTION MANUAL
{B62-0083-00}E

’ 62

POLYSTYRENE FORMED FIXTURE
(H10-2696-02)

11%



| IVI-O& 1A/ /& 1A/ T&IE
PACKING (OPTIONAL BAND UNIT)

amn
INSTRUCTION MANUAL
{B62-0089-10)

320

: PROTECTION BOARD
gy {+13-0855-04)
324

317
POLYSTYRENE FOAMED FIXTURE
{H10-2726-03)

35
SHEET
(G11-0665-04)

335

SCREW SET

{N98-0355-05)
PROTECTION BAG

(H25-0760-04) S—330

- 300 O RING
CAUTION LABEL {J59-0325.05}
(841-0686-04) 2

313
&)

340 317
TX-RX UNIT 322 TERMINAL
(X57-3790-01) UT-285 PROTECTION BAG |
(X57-3800-01) UT-50S (H25-0029-04}
(X57-3810-10) UT-220S
(X57-3590-12) UT-440S
{X57-3600-11) UT-1200
) /
326 /

\ {E23-0657-04)
ITEM CARTON BOX

g 309
LABEL
(H52-0130-04) UT-28S5

{B42-3488-04)
{H52-0133-04} UT-50S
(H52-0136-04} UT-2208
(H52-0197-04) UT-440S
(H52-07112-04) UT-1200

328
OUTER PACKING CASE
(HE2-0110-04} UT-28S5
{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)

112 ,
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Required Test Equipment
1. Tester and DC V.M
Use a tester with high input impedance.
2. RFVTVM (RF VM)
Input impedance: 1 M ohms or more, 2 pF or less
Voltage range: FS = 10 mV 10 300 V
Measurable frequency: 1,300 MHz {(maximum)
3. Frequency counter (F counter)
Input sensitivity: Approximately 50 mV
Measurable frequency: 1,300 MHz or more
4. DC power supply
Voltage: 10 to 17 V (variable)
Current: 12 A or more
5. Power meter
Power measurement ranges: 100 W, 50 W, and 15
wW
input impedance: 50 ohms

. Measurable frequency: 1,300 HMz
6

-
-._l

°

. AF vacuum voltmeter (AF VM)

Input impedance: 1 M ohms or more
Voltage range: FS= 1 mV to 30 V
Measurable frequency: 50 Hz to 10 kHz

7. AF generator (AG)
Output frequency: 100 Hz to 10 kHz
Output voltage: 0.5 mVto 1V

g. Linear detector
Measurable frequency: 1,300 MHz

9. Spectrum analyzer
Measurable frequency: 1,300 MHz

10.Directional coupler

11.Oscilloscope
Use a high-sensitivity oscilloscope with horizontal
input socket.

12.85G
Use an SSG that produces a frequency of 2010 1,300
MHz with amplitude and frequency modulation.
Qutput level: 0.1pV to 100 mV

13.Dummy resistor
Use an 8-ohm resistor exceeding the rated value in
each band.

TM-641A/741A/7T41L
ADJUSTMENT

14.Noise generator
Use a noise generator whose output contains a high-
frequency component of morethan 1,300 MHz (near
ignition noisey}.

15.5weep generator
Use a sweep generator that can sweep the 1,300
MHz band.

16.Tracking generator

Preparation
« Setcontrols tothe position shown in Table 22 unless
otherwise specified.

POWER SW ON CALL SW OFF
AFVOLVR MIN SHIFT, AGC OFF
St VOL VR MN TONE, SHIFT OFF
MR/M OFF REV, STEP OFF
VFQ, MR/M VFOr DTSS OFF

r_l_L\] Table 22

o {(When viewed from the front of the set)

RD; Transrrssion band detection output (100 my/EG k chms)
MIC

GND (MIC)

STBY {(PTT)
{GND.

8C : DCEV100mA max.
LUP

Fig. 43 Microphone Socket {on Front Panel)

+ Use an insulated tocl such as a plastic tool during
adjustment (especially trimmer coil adjustment).

¢ For SSG protection, do not connect a microphone 1o
the microphone socket during receiver block adjust-
ment.

« check that the power switch is off before the power
cord is connected.
The SSG output level is displayed at the release end.

+ Check that the display and LCD display are shown in
Figure 44 after controls are set as in shown in Table
22,

3 |

.‘
FM MULTIBANDAR TM-841A

g2 @

1 4
x
-

@

D) G Qo) Con)

ACC i L1}
AMEFY ALT ARG

(B (o) (omse) (wro) |

@ @ @ FU\'ER

L A
vo‘. . . Q n‘ "

Fig. 44
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TM-641A/7T41A/741E
ADJUSTMENT

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

Measurement point Adjestment point
Item Condition Test . . . Specification
aquipmant Unit |Terminal | Unit |Parts Method
1. Lock 1. Frequency: 144.040MHz | Digital TX-RX| TP2 Check the lock 18~30V
voltage Recetve voltrmeter voltage.
check
The DC power supply must be set to the rated voitage.
Receiver Section Adjustment
Measurement point Adjustment point
Hem Condition Test Specification
. Unit (Terminal | Unit |Parts Method
equipment
1. Bandpass |1. Frequency: 144.040MHz | Digital TX-BX |L1-4 | Adjyst so that the | Voltmeter reading is
filter (BPF} SSG output: 0 dBl voltrmeter voltmeter reading | maxirnum.
adjusiment Modulation: 1 KHz S85G 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 dBu Oscilloscope
Modulation; 1 KHz 855G
Deviation: 3 KHz
2. AM sensitivity (K ang P Press the MHz key!| 12 dB SINAD or more
models only) and check ;hat the
Fequency: 118.040 MHz frequency is set
$S5G output: 25 dBy to 118.040 with an
Modulation:1 KiHz encoder.
" Peviation: 30%
Press the MR key
3. Distortion  {1. Frequency: 145.940 MHz | Distortion Rear [EXT.S5P |TX-RX |L6 [Minimize the 5% or less
factor $SG output: 40 dBu factor panei distortion factor.
Modulation: 1 KHz Oscilloscope
Dewviation: 3 KHz S5G
AF output: 4V/8 ohms
4. Signal 1. Frequency: 145.940 MHz |55G TXRX |VR1 |Adjust 50 that all
strength SSG output: 22dBy LEDs go on, then
meter Madulation: 1 KHz one LED goes off.
adjustment | Deviation: 3 KHz
. Adjust the SSG The SSG output is 20 +
2 S tput; 23 dB
SG outpu a output so thatall 16 dBp
signal strength
rmeter LEDs go on.
5. Squelch 1. Frequency: 145.940 MMz | S8G 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: -14dBp The squelch is open.
the BUSY LED goes on.
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. - TM-641A/741A) /41
) ADJUSTMENT

o
. Transmitter Section Adjustment
| T
Measurement point Adjustment point T

|
) ttem Condition Test . ] ] Ip Specification
| equipment Unit \Terminal | Uanit Parts Method )
i b —_— )
\ 1. Power 1. Maximum power check Powermeter |Rear ANT TX-RX VR3 [Check 57 W or more
) adjustment Freguency: 136.000 Mtz | Ammeter Pane!
| 145 980 MHz
' 147 980 Mhz
; Transmit
) 2. High-power adjustment TX-RX 1WR3 |Agjst Baw 481659 W (1154 or
! Transmit less
: 3. Medium-power adjust- TX-RX |VR4 |Adjust. 12wy Wwiaw
i' ment

Transmit
|

d 4, Low-power check Check 3tosw
| Transmit
, -
| . 2. Deviation |1 Frequency: 145.980 MHz |DC detector | Rear |ANT TX-RX [VRZ {Adjust tin the +4.010 5.0 KHz
, adjustment AG: 1KHz, 50 mV (K P, Oscilloscope | Panel higher + or -
M.M2) directian).

! 25 mV (E) 4.2 KHz

Filter: [2577
| L15K |
’ Transmit
|
* 2. Frequency: 145980 MHz Check +22103.6 KHy
\ AG: 1 KHz, B.OmV (KP,
i M. M2)

2.5mV{E)
! Transmit
| 3. Tone check (1. Frequency: 145.220 MHz OC detector  [Rear |ANT Check 0510 1.5 KMz
| Tone: On Oscilloscope | Panel
I Transmit
i
\ 4. Protecton |4 Frequency: 147.980 MHz Ammeter Check 12.0 Aorless
r check Antenna: Open
| Transmit
.
. 5 Ereauency |1, Frequency: 145.980 MHz | Frequency TCRX | TC1 [ 145.980 MMz [+ 100 Hq
b check Transmit counter
Powermeter |

9 -
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])



WI-O4 1A/ /4 1A//41E
ADJUSTMENT

o 430/440 MHz Band (TM-740A/E, UT-440S)
Common Section adjustment

116

Measurement point

Adjustment point

tem Condition Test - Specification
. Unit {Terminal | Unit |Parts Method
equipment
1. Lock 1. Frequency: 468.000 MHz { Digital TX-RX| TP2 Check the lock 7.5~9.1VIK P)
voltage Receive voltmeter voltage. 70~95VI(E M M2
check
Receiver Section Adjustment
Measurement point Adjustment point
ttem Condition Test . . . Specification
equipment Unit | Terminal | Unit |Parts Method
1. Helical 1. Frequency: 445.050 MHz | Digital TX-RX | TC1,
scanning (K and P) voltmeter Te2. i
adl‘ustment 435.050 MHz Spectrum L3, o
(E. M, M2) analyzer L4X3 ,
Spectrum analyzer: Center | Tracking
of above frequency generator
T[acking generatOr: Ad]USt each frequency as shown in the
Qutput: -30 dBm figure.
2. Receive 1. Frequency: 445.050 MMz | Distortion Rear | EXT.SP Check 12 dB SINAD or more
sensitivity (K and P} meter panel
435.050 MHz | Millivoltmeter
(E, M, M2) Cscilloscope
556G output: -9 dBu S5G
Meodulation: 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
S5G output: 40 dBp
Modulation: 1 KHz
Deviation: 3 KMz
AF output: 4 V/8 ohms
4. Signal 1. Frequency: 445.050 MHz {SS5G TXRX | 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
Modulation: 1 KHz
Deviation: 3 KHz
2. S8G output: 24 dBp Adjust the S5G The S5G output is 20 +
output so that all {6 dBp.
signal strength
maeter LEDs go on.
5. Squelch 1. Frequency: 445.050 MHz | SSG Rear |EXT.SP 1. Set the SQL The knob position is
check (Kand P pane! 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.
Moedulation: 1 KHz
Deviation: 3 KHz
2. S5G output: -14 dBp The squelch is open.
The BUSY LED goes on.
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. . Trz.msm .

mitter Section Adjustment

TM-641A/741A/741E
ADJUSTMENT

Measurement point

Adjustment point

item Condition Test Specification
. Unit |Ferminal | Unit |Parts Method
equipment R
1. Power . Maximum power check Powermeter Rear ANT TH-RX jVR3 |Check 38 W or more
adjustment Frequency: 445.000 MHz Ammeter panel
{K and P}
435.000 MHz
(E, M, M2)
Transmit
. High powaer adjustment - VR3 just. VW 31tw42W
Fraguency: - 445,000 MHz TX-RX Adjust 3 to 42 W (10 A or less)
(K and
435.000 MHz
(E, M, M2}
Transmit
. Medium power adjustment g .
Frequency:  445.000 MHz TX Fl)_( VR4 | Adjust. T3IW 10t 14W
{K and P}
435.000 MHz
(E. M, M2)
Transmit
. Low power chack Check 3to8W
Frequency: 445.000 MHz
(K and P}
436.000 MHz
{E, M, M2)
Transmit
. Frequency: 445.000 MHz  |DC detector Rear {ANT TX-RX [VR2 HAdiust tig the higher + | £ 4010 5.0 KHz
{Kand P Oscilloscope panel br - direction).
4€5M00&N;1Hz 4.2 KHz
- { 2
2. Deviation . R
adjustment AG: 1 KHz, ‘R,? ng)(K' P,
25 mV {E}
Filter:
15K
Transmit
. Frequency: 4£45.000 MHz
(Kand P
435.000 MHz
G ‘s%“'v“?%’p
AG: 1 KHz, m .
M. M2} Checi + 2.2 10 3.6 KHz
2.5 mV (E)
Transmit
3. Tone check . Frequency: 438.200 MHZ | DC detector Rear |ANT Check + 0.5t 1.5 KHz
{E, M, M2) Oscilloscope panel
448 200 MHz
K P}
Tone: On
Transmit
4. Protection . Fraquency: 449980 MHz Ammeter Check 10 A orless
check (Kand P}
439.980 MHz
(E, M, M2}
Antenna: Open
Transmit
5. Frequec . Frequency: 445.000 MHz Frequency TX-RX |TC3 ]445.000 MHz K.P {+500Hz
chee?:k Y and P} counter 435.000 MHz  E, M,
435.000 MHz Powsermeter M2
(E, M, M2)
Transmit
[ o o L
' 3)
o o o o
Q o
Le)
o)
°© ° €10
o
VR U_ TC20C
3
L3[0}
VR4 VR2
v
TC3 % & ]
TP2 o ka0l
o TP3 [&]
| . [©) o
© @ i\ L7 TPi™ [
. >y

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)

117



TM-641A/741A/741L

o ADJUSTMENT

. Transmitter Section Adjustment

Measurement point Adjustment point
tem Condition Test Specification
N Unit | Terminal | Unit |Parts Method
equipment
1. Power 1. Maximurm 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.
ransamit (It conuinues for a while after the PTT switch
is released, then stops.)
3. Law-power check TX-RX §VRS |Check 07t014W
Frequency: 1270.000 MHz
Transmit
4 2. Deviation 1. Frequency: 1270.000 MHz DC detector Rear |ANT TX-RX [VR3 |Adjust (in the +4.0t05.0KHz
. adjustment AG: 1 KHz, 50mVIKP, Oscilloscope | panel hi_gher +0r —
' M, M2 direction).
25 mV (E) 42 KHz
. Transmit ’
2. Frequency: 1270.000 MHz Check +2.2t03.6KHz
AG: 1 KHz, 5.0mV{KP,
M, M2}
2.5 mV (E}
Transmit
. 3. Tone check |1. Frequency: 1282.200 MHz | DC detector | Rear ANT Check +0.51t0 1.5 KHz
. Tone: On Oscilloscope | panel!
Transmit
4. Protection 1. Frequency: 1240.00C MHz|Ammaeter Check BHAoriess
check 1270.000 MHz
1299.980 MHz
Antenna: Open
Transmit
§. Frequency |1.Frequency: 1270.000 MHz | Frequency 1270.000 MHz = 1 KHz
check Transmit counter
Powermeter
| Q o |
O o]
[o] o] O o
o} o
C
[3)
0 L]
of
VR4 vR2 L6
v§5® VvR3 ® otps 0 O
TCX0 () VR1 TP3
o %, & (@)
[s] T TP Q
N Q 2 9 L4
i o (@) B\ I
L )

Fig. 47 1200 MHz band adjustment: Component layout {upper view)
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LIVI-FO& 1A/ T&ITA/T8I1LC
ADJUSTMENT
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e 28 MHz Band (UT-28S)
Common Section Adjustment

Measurement point

Adjustment point

Hem Condition Test . . Specification
. Unit [Terminal | Unit (Parts Method
equipment
1. Lok 1. Frequency: 29.700MHz Digital TX-RX | TP3 Check the lock 5.5-7.0V
Voltage Receive voitmeter voltage
check

Receiver Section Adjustment

Measurement point

Adjustment point

Modulation: 1 KHz
Deviation: 3 KHz

ftem Condition Test Specification
N Unit | Terminal | tUnit |Parts Method
equipment
1. Band pass | 1. Frequency: 28.700MHz Digital Rear [ANT TX-RX {L1-4 { Adjust so that the | volimeter
filter (BPF) SSG output: 0 dBp voltmeter panel voltmeter reading ] reading is maximurm
Modulation: 1KHz $SG is maximum
Dewviation: 3 KHz
Receive ’
2 Distortion |1 Frequency: 28.8%0MHz | Distortion Rear |EXT.SP [TXRX L5 |Minimize the 5% or less
factor SSG output: 60 dBp meter panel distortion factor
Modutation: 1TKHz Osciltoscope
Diviation: 3KHz 556G
3. Receive 1. Frequency: 28.040MHz Distortion Rear |EXT.SP Check 12 dB SINAND or more
sensitivity S5G output: -8 dBu meter panel
Modulation: TKHz Millivoltmeter
Dewiation: 3 KHz Oscilloscope
_ SSG
2. Frequency: 29.700 MHz Rear |EXT.SP {Check 12 dB SINAND or more
§SG 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 dBpe panel
Medulation: 1KHz
Deviation: 3 KHz
4. Signal 1. Frequency: 28.890 MHz [ SSG TX-RX |VRT |Adjust so that alf
strength SSG output: 24 dBp LEDS go on, then
meter Modulation: 1 KHz one LED goes off.
adjustment Dewviation: 3 KHz
5. Signal 2. Frequency: 28.890 MHz Adjust the SSG The $SG output is
strength SSG output: 25 dBu output sothat all |20+ 6dBp
meter Modulation: 1 KHz signal strength
check Dewiation: 3 KHz meter LEDs go on.
6. Squelch 1. Frequency: 28.890 MHz | §SG 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 Mz Rear {EXT.SP The squelch is
SSG output: -14 dBp panel open,




TM-641A/741A/7411
' ADJUSTMENT

. . Transmitter Section Adjustment

Measurement point Adjustment point
ltem Condition Test . . ] Specification
. Unit [Terminal | Unit Parts Method
equipment
1. Maximum . Frequency: 28.850 MHz Powermeter fiear |ANT TXRX |VR3 [Check 52 W or more
power check Transmit Ammeter panel
2. High-power | 1i. Frequency: 28.850 MHz TX-RX |VR3 |Adust S0W
adjustrment Transmit
. Frequency: 28.000 MHz Check 44 W or more
Transmit
_ Frequency: 29.640 MHz Check 44 W or more
Transmit
3. Medium- . Frequency: 28.850 MHz Powermeter Rear |ANT TX-RX VR4 [Adjust 15W
power Transmit panel
adjustment
. Fraquency: 28.000 MHz Check 9.5 W or more
o Transmit
. . Frequency: 29.640 MHz Check 9.5 W or more
R T_ransmit
4. Low-power . Frequency: 28.850 MHz Powermeter Rear |ANT Check 3.0-~80W
. check Transmit panel ’
. Frequency: 28.000 MHz Check 30~BOW
Transmit
. Frequency: 29.640 MHz Check 30~80W
Transmit
5. Deviation . Frequency: 28.850 MHz DC detector Rear |ANT TX-RX |VR2 |Adjust + 4.4 KHz £ 200 Hz
adjustment AG:1KHz, S0mVIK P, Oscilloscape pane! 4.4 KHz
M, M2} AG
: . 25 mV {E}
Fiter: 25 |
15K §
Transmit
. Frequency: 28.050 MHz Check + 221036 KHz
AG:1KHz, B50mVIK P
M, M2)
25 mV (B}
Filter: 25
| 75K ¢
Transmit
6. Frequency . Frequency: 28.850 MHz Freguency Rear 1ANT TX-RX |TC1 [Adjust 28850 MHz £ 20 Hz
check Transmit counter panel
i Powermeter
N . 7. Protection . Frequency: 29.650 MHz Ammeter Check 12A orless
- check Antenna: Open
Transmit
I o (o] I
o o)
o © _° o0
o] Q
Q
Q
*) Q
w oTP2
VR3
B ®
VR4 vR2 R L1
. VR1
TC1 Q @
@ 73 S
. TP L5 L4 L3 @;l
N
9 5 BN o) | )] 1) 4
\ J

9

Fig. 48 28 MHz Band adjustment: Component layout {upper view)



LIVI-O4 1A/ 74 1A//41E
ADJUSTMENT

122

o 50 MHz Band {UT-508)
Common Section Adjustment

Measurement point Adjustment point
Hem Condition Test Unit | Terminal « |p . Specification
equipment nit {Terminal | Unit |Parts Method
1. Lock 1. Frequency: 54.000 MHz | Digital TX-RX | TP3 Check the lock 60-78V
Voltage Receive voltmeter voltage
check

Receiver Section Adjustment

tem

Condition

Measurement point

Adjustment point

Modulation: 1 KHz
Deviation: 3 KHz

Test . ) . Specification
equipment Unit |Terminal | Unit |Parts Method
1. Bandpass |1. Frequency: 52.040 MHz | Digital Rear {ANT TX-RX |L1~4|Adjust to that the | voltmeter reading is
filter (BPF) SSG output: 0 dBUL voltmeter panel voltmeter reading i maximum
Modutation: 1 KHz S55G maximum
Dewviation: 3 KMz ’
Receive
2. Distortion |1. Frequency: 52.040 MHz | Distortion Rear {EXT.SP |TX-RX |L5 [Minimize the 5% or less
tactor SSG output: 60 dBlL meter panek distortion factor
Modulation: 1 KHz Oscitloscope
Dewviation: 3 KHz S5G
3. Receive 1. Frequency: 53.940 MHz | Distortion Rear |EXT.SP Check 12 dB SINAND or more
sensitivity S5G output: -9 dBU meter panel
Modulation: 1 KHz Milliveltmeter
Deviation: 3 KHz Oscilloscope
$5G
2. Frequency: 50.040 MHz Rear |EXT.SP Check 12 dB SINAND or more
8SG output: -9 dBU panel
Modulation: 1 KHz
Deviation: 3 KHz
3. Frequency: 40.040 MHz Rear |EXT.SP Check 12 dB SINAND or more
SSG OUtpUI: 20 dBu panel |
Modulation: 1 KHz
Dewviation: 3 KHz
4, Signal 1. Frequency: 52.040 MHz  |35G TX-RX {VR1 [Adjust so that all
strength SSG output: 24 dBIL LEDs go on, then
meter Modulation: 1 KHz one LED goes off.
adjustment Deviation: 3 KMz
5. Signal 2. Frequency: 52.040 MHz lAdjust the SSG The $5G output is 20 +
strength SSG output: 25 dBlL output so that all (6 dBJL
meter Modulation: 1 KHz signal strength
check Deviation: 3 KHz meter LEDs go on.
6. Squelch | 1- Frequency: 52.040MHz g5 Rear [EXT.SP Set the SQL knob
check §3G output: Off ipanel to the closed
position when the
556G output is off.
2, Frequency: 52.040 MHz Rear |EXT.SP The squelch is
SSG output; -14 dB panef open




—

Transmitter Section Adjustment

Measurement point

Adjustment point

N\,

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

ltem Condition Test ) Specification
N Unit {Terminal | Unit |Parts Method
equipment
. Maximum 1. Freguency: 52.000 MHz | Powermeter | Rear [ANT TX-RX |VR3 |Check B3W or more
power check Transmit Ammeter Panel
. High-power 1. Frequency: 52.000 MHz TX-RX [VR3 |Adjust 51w
adjustment Transmit
2. Frequency: 50.000 Mkz Check 45W or more
Transmit
3. Frequency: 53.940 MKz Check 45W or more
Transmit
. Medium- 1. Frequency: 52.000 MHz | Powermeter | Rear |ANT TX-RX |VR4 |Adjust 11.5W
power Transmit Pane!
adjustrment
2. Frequency: 50.000 MHz Check 8.5W or more
Transmit
3. Frequengy: 5§3.940 MHz : C’heck 9.5W or more
Transrnit
. Low-power 1. Frequency: 52.000 MKz |Powermeter |Rear [ANT Check 3.0~8.0W
check Transmit Panel
2. Frequency: 50.000 MHz Check 3.0 ~ B.OW
Transrmit
3. Frequency: 5$3.940 MHz Check 3.0 ~-8.0wW
Transmit
. Deviation 1. Frequency: 52.000 MHz | DC detector Rear |ANT TX-RX [VRZ [Adjust +4.4 KMz & 200 Hz
adjustrnent AG: TKHz, BOmV {K, Osciltoscope | Panel 4.4 KHz
P.M, M2} AG
25 mvV (B}
Fitter: 25
15K
Transmit
2. Frequency: 52.000 MHz Check +2.2103.6 KHz
AG: 1KHz, 5.0mVI(K,
P.M, M2)
25 mv (E)
Filter:
Transmit
. Frequency 1. Frequency: 52.000 MHz | Frequency Rear |ANT TX-RX |TC1 |Adjust 52.000 MHz + 20 Hz
check. Transmit counter Panel
Powgrmeter
. Protection 1. Frequency: 53.890MHz | Ammaeter Check 12A or less.
check Antenna: Open
Transmit
[ o o L
O © o o o
O
[¢)
Q
o o]
oS oTP2
VR3
@@
VR4 VR2 a L1
VHRI1
T ® [C]
<]
0 ™3 ter s L4 L3 [©]
L.
> s 5 B0
-,
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ADJUSTMENT

e 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 TXRX | TP2 Check the lock 1.2 ~28V
— check Receive voltmeter voltage
— | Receiver Section Adjustment
Measurement point Adjustment point
ftem Condition Test Specification
-] . Unit |Terminal | Unit |Parts Method
equipment
m— ! 1. Bandpass 1. Frequency: 222540 MHz | Digital Rear |ANT. TX-RX |L1~4|Voltmeter reading |Voltmeter reading is
filter (BPF} SSG output: 0dBpe voltmeter SSG| Panel is maximum, rmaximurm.
Modulation: 1KHz
Dewiation: 3KHz
Receive
2. Distortion i. Frequency: 222.540 MHz | Distortion Rear {EXT.SP |TX-RX {L6 |Minimize the 5% or less
factor SSG output: 80dBp meter Pane! distortion factor
R Modulation: 1KHz Osciltoscope
Dewiation: 3KHz S56G
Mz 3. Receive 1. Frequency: 222.540 MHz | Distartion Rear |EXT.SP 1Check 12d8 SINAND or more
sensitivity SSG output: -SdBp meter Panel
Modulation: 1KHz Millivoltmeter
Deviation: 3KHz Oscilloscope
S5G "
2. Frequency: 215,040 MHz Rear |EXT.SP Check 12dB SINAND or more
SSG cutput: 5dBu panel ’
Modulation: 1KHz
Deviation: 3KHz
3. Frequency: 229,980 MHz Rear |EXT. SP Check 12dB SINAND or more
SS8G output: -5dBp panel
Modulation: TKHz
Deviation: 3KHz
O 4. Signal 1. Frequency: 222540 MHz | SSG TXRX |VR1 |Adjust so that all ®
strength SSG output: 21dBy LEDs go on, then
meter Modulation: 1KHz one LED goes off,
adjustment Deviation: 3KHz
5. Signal 2. Frequency; 222.540 MHz Adjust the S3G The SSG output is 20 +
strength $SG output: 22dBp output sothatall |6 dBu
meter check Modutation: 1KHz signal strength
Deviation: 3KHz meter LEDs go on.
6. Sguelch 1. Frequency: 222540 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: 222.540 MHz Rear |EXT.SP The squelch is
SSG output: -14dB Panel open.

123

Maogdulation: 1KHz
Dewviation: 3KHz

124




TM-641A/741A/741E

Transmitter Section Adjustment

Measurement point Adjustment point
item Condition Test " Specification
ecpipmant 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 freference}
2. High-power 1. Frequanegy: 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
— Transrmit
3. Medium- 1. Frequency: 222.540 MHz | Powermeter | Rear |ANT TX-RX |VR4 | Adjust 11w
power Transmit Panel
adjustment
2. Frequency: 222.000 MiHz Check gW 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.OW
check Transmit Panel :
2. Frequency: 220.000 MiHz Check 3.0 ~80W
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 mVv Oscilloscope | Panel 4.4 KHz
Filter: 25 AQG
15K
e Transmit
2. Frequency: 222.500 MHz Check +2.2103.6 KHz
AG: 1KHz, 5.0mV
Filter: 75
15K
Transmit
6. Frequency 1. Frequency: 222.500 MHz 1 Frequency Rear |ANT TX-RX |TC1 | Adjust 222.500 MHz + 2KHz
check. Transmit counter Panel
Powermeter
7. Protection 1. Frequency: 224980 MHz | Ammeter Check 7.54 or less
check Antenna: Open
Transmit
' (o] o |
— % © ©_o
Lo} o]
()
Q
— ] o]
o
vR3
2
VR“@ vR2 Lt @
Té 1 ? V&‘ lé
TC2
o T2 1 O
\\ L0 O =
o (3) ’6\ @ L I
\_ w

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



1C1:75517GF-014-389 IC2:.LC3564PML-12, 15 IC3: TATBLOGF IC4, 5:TCI154AP IC6, 7:BU4094BF IC8, 9:BU4053BF IC10:NJM4558E IC11, 12:TC4S11F
(Q1:25C3324 (G} Q2, 4-8, 17:25C2712(Y} 03,9~11:DTC114EK Q12~15:250175 (K} Q16:2SA1519
D1:155184 D2, 4, 6:LFBO1 D3:02CZ6.8X D5:020CZ3.0(Z)

CONTROL UNI
Foil side view

1C101:CXD1095Q IC102: MC78TOBCT IC103:NIJM4S58E IC104, 105:LA4446 | C106:BU40S3BF IC107~110:BU40BEBF
Q101,107:25C2712(Y) Q102:25A1641(S, T) Q103:DTD143EK Q104,105:DTC114EK Q106:DTC144EK Q108:DTAT44EK
D101~103:155226

2
IC1:75517GF-014-3B9 IC2:LC3564PML-12, 15 IC3: TA78LO6F IC4, 5:TCI154AP IC6, 7:BU4094BF IC8, 9:BU4053BF IC10:NJMA45E58E IC11, 12:TCAS11F
Q1:25C3324 (G) Q2, 4~8, 17:25C2712(Y) Q3,5~11:DTC114EK Q12~15:25D175 (K) Q16:25A1519
D1:155184 D2, 4, 6:LFB01 D3:02CZ6.8X D5:02CZ3.0(Z)

M

CONTROL UNIT X53-331X-XX 0-12: 641A(K),741A (K, P, M, M2), 2-71: 741 E (E)

Component side view

TM-641A/741A/741E

127

554 Foil side pattern

:Component side pattern

126
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PC BOARD VIEW

CONTROL UNIT X53-331X-XX 0-12: 641A(K), 741A (K, P, M, M2), 2-71: 741 E (E)

Foil side view

"
F

DISPLAY UNIT X54-312

Component side view

IC1: 76616GF-270-389 1C2,3:MSM5265GS-V1K IC4: TA78LOGF IC5,
Q4: 25A1307(Y) Q5: 2SA1162(Y) Q7: 2501624(S,T) Q8: DTA114EK D1,2: 155184 D3: 02CZ7.5(X,Y) D4~9: B30D-2108-06 D10: LFBO!

IC101:CXD 10950 IC102:MC78T08CT IC103:NJM4558E 1C104, 105:LA4446 1C106:BUA40S3BF IC107
Q101, 107:25C2712(Y) Q102:25A1641(S, T) Q103:DTD143EK Q104, 105:DTC114EK Q106:DTC144EK Q108:DTA

D101~103:155226

~110:BU4066BF
144EK

6: TC4S11F ICT: S-BOS4ALR-LN Q1,3,6: 25C2712(Y) Q2: 25A1162(Y)
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IC1:75517GF-014-3B9 IC2:LC3564PML-12, 15 IC3:TA78LO6F IC4, 5:TC9154AP IC6, 7:BU4094BF

1:25C3324 (G) Q2, 4~8, 17:25C2712(Y) Q3,9~-11:DTC11
D1:155184 D2, 4, 6:LFBO1 D3:02CZ6.8X D5:020CZ3.0(Z)

¢

12

15:250175 (K) Q16:25A1519

IC8, 9:BU4053BF IC10:NJM4558E IC11, 12.TC4S11F

§i% :Foil side pattern

:Component side pattern
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T41E(E)

741A(M2), 2-71

Foil side view

'X-XX 0-11: 641A(K), 741A(K, P), 0-21:741A(M), 0-22

g — - — -

iC1: 75516GF-270-389 1C2,3:MSM5265GS- V1K IC4: TATELOGF IC5,6: TCAS11F IC7: S-B054ALR-LN 0Q1,3,6: 25C2712{Y) Q2: 25A1162(Y}

Q4: 2SA1307(Y} Q5: 25A1162(Y) QT: 25D1624(5,T) Q8 DTAT14EK D1,2: 155184 D3: 02C47 BIX, Y} D4-9; B30-2108-06 D10: LFBOY

I L
R = e \ e i e e
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SIS ..,.?wa.a?uu, i Wu
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e T T

ﬁr { 137 3347
ACR BT gk "
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-

o

ZEN
N

L

£ Foil side pattern

:Component side pattern
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PC BOAR

28 M TX-RX UNI

28 M TX-RX UNIT (X57-3790-01) :UT-285(M)

Component side view

Foil side view

IC1: BU4094RF IC2: KCHO9 IC3: KCAD4 IC4: KCB16 ICS: KCCO04 IC6: KCDO4 ICT: LABODIM IC8: KCB17 I1C9: KCD05 Q1: 35K179(L) Q2: 3SK131{V12)
03, 8,20: 25C2714(Y) Q4,5: DTC144EU Q6,7, 25 DTATT4EK Q9: 2SJ106(GR) 210: 2SA1362(Y) Q11: 25B11195 Q12: DTC144WK Q13: FMW1
Q14,21,24:25C27121Y) Q15~17, 27 DTC144EK Q18: 2501757(K) Q19: 25K208(Y) Q22: FMG1 Q23: 2501902R Q26: DTC143EK D1,2: MATT
D3-6: 15V228 D7, 9: DAN235(K} D8: ISS184 D10: 155181 D11: UM9401 D12: MI308 D13,14: 155226 D15: DSA3A1 D16,17: 185184
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'ARD VIEW

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

X UNIT (X57-3790-01) :UT-285(M)
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DIAGRAM TM-641A/741A/741E
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Q13: EMW1 Q14,21,24: 25C2712(Y) Q18: 28D1767K Q19: 28K208(Y} 022: FMG1 Q23: 25D1902R Q26: DTC143EK D1,2: MA77 D3~6: 15V228 D7, 9: DAN235(K}
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IC1: BUAOS4BF IC2: KCH10 1C3: KCAD4 1C4: KCB18 IC5: KCCO04 IC6: KCDO4 IC7: LASD10M IC8: KCB19 1C9: KCDO5 Q1t: 35K184(S) 02: 35K131(V12)
Q3,8,20: 25C2714(Y) Q4,15~17: DTC144EK Q5: DTC144EU Q8,7,25: DTA114EK Q9: 2SJ106{GR) Q10: 25A1362(Y) Q11: 25B11195 Q12: DTC144WK

Q13: EMW1 Q14,21,24: 25C2712(Y} Q18: 25D1757K Q19: 25K208(Y) Q22: FMG1 Q23: 2SD1902R Q26: DTC143EK D1,2: MA77 D3-6: 15V228 D7,9: DAN235(KI
D8,16,17: 155184 D10: 155181 D11: MI407 D12: MI308 D13,14: 155226 D15: DSA3A1

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

Component side view

M-641A/741A/741E

ﬂ: Foil side pattern

. : Component side pattern
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SUB UNIT (X58-3840-03)
Component side view
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.. : Component side pattern
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Q3,8,20: 2SC2714(Y) Q4,15-17: DTC144EK Q5: DTC144EU Q6,7, 25: DTAT14EK Q9: 25J106(GR) Q10: 25A1362(Y) Q11: 25811195 Q12: DTC144WK
Q13: EMW1 Q14,21,24: 25C2712(Y) Q18: 2SD1757K Q19: 25K208(Y) Q22: FMG1 Q23: 2SD1902R Q26: DTC143EK D1,2: MAT7 D3-6: 15V228 D7, 9: DAN235(K)
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50M TX-RX UNIT (X57-3800-01): UT-50S(M)
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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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144M TX-RX UNIT (X57-3580-12) :641A, 741A, 741E
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TS1 144M TX-RX UNITIX5T7-3580-XX)0-12 7414 ,T41E,641A )
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PC BC

- : Foil side pattern

e Component side pattern

—

IC1: BUA0OI4BF IC2: LASD0SM IC5: KCDO4 ICT: KCAO4 IC8: KCB15 1C9: KCCo4 1C10: M57774 1C11: KCHO8 (11,2: 3SK184(5) Q3,20: 25C27141Y)
Q10; 25A1362(Y) Q11: 25811195 12: DTC44WK 013,14,21: 25C2712(Y) 015-17: DTCI44EK Q18: 25D1757(K) Q19: 25K208(Y) Q22: FMG1 Q23: 25D1902R
(74; 25J106({GA) D3,5,7,20: 15V164 D11,12: 185184 D13; DANZ35(K) D14: 155181 D15: MI4G7 D16: MI308 D17,18; 155226 D19: DSA3M

220M TX-RX UNIT (X57-32810-10) : TM-641A(K), UT -2205(K)

Component side view
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BOARD VIEW

220M TX-RX UNIT (X57-3810-10) : TM-641A(K), UT -2205(K} ‘
Foil side view

S
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SCHEMATIC DIA

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

—— Signal line -—- Control line —— Common OC line
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PC BO.

B : roil side pattern

o
-
: Component side pattern

0-12: 741A (K, P}, UT-440S (K),
0-22: 741A (M, M2), 2-72: 741E (E)

B 3

s - N W 1

223

.n... y oy o_

1

IC1:KCD04 IC2: KCAD4 IC3:BU4094BF IC4:LA 5010M IC5:KCCO04 IC6:KCB14 ICT:M57788M IC8:KCB12 IC3:KCB13 IC10:KCHO7

Q1,3:35K184(S) Q2:25K582 Q4: DTC114EK Q5: 25C2714(Y) Q6,7, FMAS5 Q8:25A1362(Y) Q9; DTC144WK Q10,11,17:28C2712(Y) Q12:25B1119S Q13-15:DTC144EK
Q16:28D1757(K) Q18:25C3123 Q19:FMG1 Q20:25D1760(Q) 021:25J106(GR)

D1:HSK277 D2:15V128 D3:155184 D4,15:MA862 D5:155181 D6, 7, 13:155184 D8:MI1407 D9:MI308 D10, 11, 14:MAT16 D12:DSA3 A1

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

Component side view
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—

30ARD 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)

IC1:KCD04 IC2: KCAD4 IC3:BU4094BF IC4:LA 5010M IC5:KCCO4 IC6:KCB14 IC7:M57788M |C8:KCB12 IC9:KCB13 IC10:KCHO7

Q1,3:35K184(S) Q2:25K582 Q4: DTC114EK Q5: 2SC2714(Y) Q6,7: FMAS Q8:25A1362(Y) Q9; DTC144WK Q10,11,17:25C2712(Y) Q12:25B11195 Q13-16:DTC144EK
Q16:25D1757(K) Q18:25C3123 Q19:FMG1 Q20:25D1760(Q) Q21:25J106(GR)

D1:HSK277 D2:1SV128 D3:155184 D4,16:MA862 D5:155181 D6, 7, 13:155184 DB:MI407 D9:MI308 D10, 11, 14:MAT716 D12:DSA3AY

)

ﬂ: Foil side pattern

: Component side pattern
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SCHEMATIC DI/

430/440M TX-RX UNIT (X57-359X-XX) 0-12:741A (K. P}, UT-440S(K}, 0-22:741A (M
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—— Signalline —— Contralline —— Common DC line
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PC B(

HM : roil side pattern

B : Component side pattern

IC2:KCD04 1IC3:KCX03 IC4:KCA04 IC5:BU4094BF IC6:LAS009M ICT:KCBOY ICB:KCB10 IC9:KCCO4 IC10:M67711 IC11:KCHO3 IC12:NUM78LOSUA
Q1:MGF1502 Q2:25C4095(R47.6) 03:35K184(S) Q6:25C3356 Q7:25C3120 08,19:25A1362(Y) 09:25B13025 Q10:DTC144WK

Q11:FMW1 Q12, 13, 23:25C2712(Y) Q15~17:DTC144EU Q18:28D1757(K) Q20:STC124EK (121,22:25C4226(R23,24}

Q24:25D17601Q) Q25:FMG1 Q26:25J106(GR) Q28:DTC114EK

D1:MAB62 D3:MAT16 D4,6:155193 D5:02CZ6.2(X, Y) D7,18:155187 D8:02CZ12(X, Y) D9:HSK151 D10~13:MI808 D14:05A3A1 D15:02CZ3.6(Y,Z)
D17:0AP202U D19:MI808

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

Component side view

TM-641A/741A/741E
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BOARD VIEW

1200M TX-RX UNIT {X57-3600-11) :UT-1200 (M)
Foil side view
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EZ3 . Component side pattern M : Foil side pattern
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TM-641A/741A/141E

TM-641A

DIPLAY UNIT (X54-312X-XX}

BLOC
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CONTROL UMIT  (X63-3310-XX) 8/2

-
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TM-741A/E

DIPLAY UNIT (X54-312X-XX}

| LEAS 1
]

as
a4 se8
Lens
| i
1
) reser
1c1
seosane
[
z5€3MM2

mowm |t
-I ascanz = T u-nf;E

1CD DRiveR
2. 3
s zes
[ i s1Ce0_comuTES
1cy
rroTSSIRS

BLOCK DIAGR

Downloaded byl
Amateur Radio Directory[]
O

www.hamdirectory.info

1
-
]

¥
] eover

) ca ol v

Tateioer w

.
H
2
)
-
H
| B
veo 7%
) ¥
caLL o
SHIFT oS
aty 7
Low %
Tout #5
ore3 <%
r
cout a€
cont $£:
CONT $E1L €
s
I
!

CONTROL UNIT {X83-3310-XX} 8/2

\ e ' ' H
13 @— saca_ve 1c2
Tatacoss - Rt ]} , ;
P O ; I
D B 3 : |
so } t 1e11 }
reasse f—y i

Y
H
#

aursen

1e10t
©mionsa

2 1c12 N
Teasur [

= M -
e
% 1 *

ro785170F

[V V.4

SHIFY
rtaisTER
I

1ce. 1 To
uaosass AT

1€107. 104. 129, 110 304
udoness i

()
0104, 108 39
o0Tc114ek

[17711]

ki
l§ §l§
E

10104, 208 3%
Lasaas

' 111 '

, e, —b\i

)
/
2N S
/
—/

'
,o————— -~
1 1
1 s N H
xs2-3179-00
1 L no
M ———— a 1 ALk Lo
wrren [ e 1)
bl AIC 3
w (e i =
[T
€ ces -: 200
)

Ll suaosrer roc ¢ o
. @ =
uic e .

| 1c10 1 [} !
L
_,,,D @ ] wmessee

161


Standard
Downloaded by
Amateur Radio Directory

www.hamdirectory.info


1TM-641A/741TA/741E
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TM-641A/741A//41E
BLOC!I

28M TX-RX UNIT (X57-3790-01): UT-28S(M)
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JCK DIAGRAM
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50M TX-RX UNIT (X57-3800-01): UT-50S(M)

BLOCK DIAGRA
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- —— -

AMP

e201

2SC1972 (VT-508) | |

HRFL92 (UT-50S)
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)
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:
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)~53.99SMHz

A
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LIVIFOA LA/ /4 TA/ T4 I E
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ANT SV
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1TM-041A//741A//41E
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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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. 1M-641A/741A/741E
RAM
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. AG is set so taht MIC input becomes 3kHz DEV at 1kHz MOD.

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

HI/MID/LOW SW: HI

APC SW: OFF 170

0N


Standard
Downloaded by
Amateur Radio Directory

www.hamdirectory.info


TM-641A/74TA/741E
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DTU-2 EXTERNAL VIEW

DTU-2 PARTS LIST

* NEW PARTS
Ref. No. |pew | 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 Chip C 0.01pF K
C13~16 CK73GB1E103K ChipC 0.01pF K
Cc9 CK73GB1E822K | Chip C 0.0082uF K
C10 CK73GB1E322K Chip C 0.0033uF K
c11 CC73GSL1H101J | Chip C 100pF J
E37-0033-05 Connecting cable (6P)
E40-5188-05 Pin ass'y socket (11P)
X1 L78-0061-05 CERAMIC RESONATOR
{3.568MHz)
R1~14 RK73GB1JxxxJ Chip R
Q1 DTC114EU Digital transistor
Q2,3 2SC4116 {Y) Digital transistor
IC1 TP5088WM IC
IC2 LC7385M IC
IC3 BU4066BF IC
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U-2 (DTMF UNIT)

DTU-2 PC BOARD VIEWS

Componet side view
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’ TSU-7 (CTCSS |

’ TSU-7 EXTERNAL VIEW LE
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TSU-7 PARTS LIST

Ref. No Address |New Parts No. Description Desti- | Re-
’ Parts nation | marks
. TSU—-7 (X52-3170-00) ’
G10-0692-04 CUTTION
H21-0704-04 CUTTION
X1 L78-0062-05 STAL (1MHz)
IC1 FX365LS IC
' D1 DAN202U DIODE T
CN1 E40-5341-05
VR1 R12-6526-05 TRIM. POT. (47K)
R1 RK73BG1J274J CHIP R J 270K
R2 RK73BG1J824J CHIP R J 820K
R4 RK73BF1J103J CHIP R J 10K
R5 RK73BG1J105J CHIP R J M
R6 RK73BG1J473J CHIP R J 47K
’ C1 CK73GB1H471K CHIP C K 470pF
C2 €92-0521-05 CHIP TAN 20wV
. C4-6 CK73FBIE104K CHIP C K 0.1UF
c7 CK73GB1H471K CHIP. C K 470pF
C8.9 CC73GCH1H221J CHIP C J  220pF
D
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TM-641A/741A/741E
S UNIT)

TSU-7 PC BOARD VIEWS

[Component side view] [Foil side view]

: Component side pattern BEl: Foil side pattern

TSU-7 CIRCUIT DIAGRAM
R4 10k !
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e m 9
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TM-641A/741A/741E
MC-45 (MULTI FUNCTION MICROPHONE)

EXTERNAL VIEW PARTS LIST
Ref. New Desti-
No. | Address | parts | Parts No. Description netion mﬂ.:'b
A02-0896-08 | CASE (FRONT)
202-0900-08 | 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, PF
57,8 $40-1437-08 | TACT SWITCH UP,DWN
swWl $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. N
— _____g{;leld
a
....... Blaclz
- Red I Moduter |
lue 1
ellow 8P Plug |
reen | m) )
M~ owe  ue m | . \J |
DWN _UP
| s7 8 I Bl ianns !
| o | Swz = =-—===- |
| T T o——o0— LOCK swy UBLACK) GND
I ¢ °© 53 o :P/TT (RED) _PTT
| o . °(BLUE) DWN mc  (VICLEAR) [
| | MIC-E_\J(SHIELD)
| | (GREEN) UP
L J ot (YELLOW)V+
cor
e (o) C%3 0%47
| 5 .
{- . 7 "—:‘P—‘li A Av“v;r
R
PF c8
S6 | myve 180
| jl ®| 100p o
- 2.2K
L2
R10 R7 R8 RS ECM
22K9 100K 22Kv1 100K
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MC-45DM (MULTI FUNCTION MICROPHONE WITH

EXTERNAL VIEW PARTS LIST

AUTOPATCH)

Ref.
No. | Address

New
Parts

Parts No.

Description

Desti-
nation

marks

A02-0898-08
A02-0901-~08

E30-3006-08
G13-0933-08

K29-3165-08
X29-3167-08
K29-3168~18
K29-3169-18

$59-1409-28
540-1437-08
5§50-1431-08
§31-1422-08

T91-0393-038

CASE (FRONT)
CASE, (REAR)

CURL CORD ASSY
CUSHION (UP,DWN)
KNOB
KEY TOP

KNOB
KNOB

. PTT
DIMF
up

DOWN

SWITCH ASSY UP,DWN
TACT SWITCH UP,DWN
MICRO SWITCH PTT
SLIDE SWITCH LOCK

MICROPHONE ELEMENT

SCHEMATIC DIAGRAM

1. Green

2. Yellow
3. Black

aNeer Lt
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LIVI-O4 1A/ /4 1A/ /41 E
D PG-4K/L (PANEL SEPARATE KIT K:4M, L:7M)

. PG-4K EXTERNAL VIEW PG-4L EXTERNAL VIEW

. PG-4K MAIN EXTERNAL DIMENSIONS PG-4L MAIN EXTERNAL DIMENSIONS
. Panel . e Panel . <
(A62-0033-03) (FO7-1328-04) & (A62-0033-03) (F07-1328-04) &

@O 9 CD i e:a) i SR
I.E 150 J 664 { 150 J L-G—G-i»]

Panel Cover o Panel Cover
e Panel cable (E30-3012-05) e Panel cable (E30-3014-05)
4P Connector . Cord bush —— 4P Connector 4P Connector p Cord bush 4P Connector
=W, ) — —op (] { o
L 4m =! L 7m ;|
® Microphone cable (E30-3013-05) e Microphone cable (E30-3015-05)
8P Modular plug 8P Modula,r jack 8P Modular plug B 8P Modu!amr plug
. —{— o i ﬁ & — o i
L 2m L 5m
. Screw set (N99-0347-05) e Speaker cable (E30-3016-05)
$3.5 Pin plug $3.5 Pin jack

%%

. DC cord (E30-3032-05)
2PT Type connector ~, v o it Fuse

—=—
. e .

' e DC cord (N99-0347-05)




TM-641A/741A/741E

UT-28S/50S/1200 SPECIFICATION

UT-288 UT-508 UT-1200
Frequency range (MHz) 28 ~ 29.7 50 ~ 54 1240 ~ 1300
Mode F3(FM}
G Antenna impedance 500
5 Operating temperature ~20°C ~+60°C
E Power requirements DC13.8V+15% (11.7 ~ 15.8V)
: Ground Negative
L Frequency stability -Less 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
T Spurious radiation Less than -60d8 (3¥) Less than -50d8
T Maximum frequency deviation +5kHz
T Audio distortion (at 60% modulation) Less than 3%
fE! Microphone impedance 60002
Circuitry Double conversion superheterodyne
R Intermediate frequency 1st/2nd 8.83MHz I . 10.595MHz l 59.7MH2
E 455kHz ’
[ Sensitivity (12 dB SINAD) L.ess than 0.16uV(~16dBy)
f Selectivity -6 dB More than 10kHz I More than 12kHz
v Selectivity -60 dB Less than 24kHz I Less 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 Lessthan 100 A
Current drain .
Receiver mode Less than 1.2 A
Frequency stability + 10ppm
Dimensions (WxHxD} 150 x 50 x 175 mm
Weight 1.6kg
; Output HI 50W 1 25W 35W
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 MHz/455 kHz ] 21.6 MHz/455 kHz
f; Sensitivity (12 dB SINAD) Less than 0.16uV (-10 dB) 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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KENWOOD CORPORATION

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan
KENWOOD U.S.A. CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP

P.0O. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745, U.S.A.
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembricker Str. 15, 6056 Heusenstamm, Germany

TRIO-KENWOOD U.K. LIMITED

KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom
KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.

13, Boulevard Ney, 75018 Paris, France

KENWOOD LINEAR S.P.A.

20125, Milano-via Arbe, 50, italy

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia
KENWOOD & LEE ELECTRONICS, LTD. i
Wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong Kong

KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8
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