144MHz FM TRANSCEIVER

TM-231A/E

SERVICE MANUAL

KENWOOD
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Knob (VFO, MR, MHz)
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Front glass
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Metallic cabinet (Upper)
(A01-1065-03)

Knob (LOW)
(K27-3037-04)

Knob (POWER)
n (K27-3038-04)

8P metal socket (MIC)
(E06-0858-15)

Knob (VOL, SQL)
(K29-3157-04) x 2

Photo is TM-231A.
* Refer to parts list on pige 13.
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TM-231A/E

CIRCUIT DESCRIPTION

TM-231A TM-231E
K,P M1 M2 T,W1 W2
TX-RX UNIT
x57-3310Xx) | ! 21 22 o1 62
Table 1

Circuit Configuration By Frequency

The TM-231A/E incorporates a PLL synthesizer which
uses a digital VFO to allow any channel step of 5, 10,
12.5, 15, 20, or 25kHz to be selected (See Figure 1).

The receiving system utilizes double-conversion
techniques. Thatis, an incoming signal is mixed down to
the 1stintermediate frequency (IF) of 10.7MHz, using a
1st local oscillator frequency of from 133.300 to
135.295MHz (T,W1), 133.300 to 137.295MHz
(K.P,M1,M2,W2). The 1st [F signal is then mixed with
the 2ndlocal oscillator frequency of 12.8MHz to gener-
ate the 2nd IF of 455 kHz.

The transmitting system consists of a PLL circuit
which allows direct modulation and direct frequency
division. Signals from the PLL circuit are amplified by a
linear amplifier for transmission.

144 ~ 147.995MHz(K,P M1 M2 W2}

144 ~ 145 996MHz(T ,W1) CFWMA455F

15t MIX MCE 455kHz sP
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Fig. 1 Frequency configuration
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Receiving System
» Overview

Incoming signals from the antenna pass through a
low-pass filter in the final block of the transmitter sys-
tem, and are switched to the front-end of the receiver
system via a receive/transmit switching diode.

The signals are then passed through an antenna
matching coil, where the high-frequency components
are amplified by a GaAs FET. The signais are then fed
into a three-stage bandpass filter that uses vari-cap
tuning to reject unwanted signal components, and is fed

to the 1st mixer. The 1st mixer uses the N-channel MOS
FET that are used in the RF stage to obtain better two-
signal characteristics. The 1st mixer mixes the signal
with the 1st local oscillator frequency and converts it to
the 1st IF (10.7MHz). The signal then passes through
two monolithic crystal filters (MCFs) to remove unnec-
essary near-by frequency components. The signal from
the MCFs is used as the 1st IF signal.

The 1st IF signal isamplified and fed into IC1 (KCDO1)
inthe FM IFHIC. The IF signal is then mixed with the 2nd
local oscillator frequency of 10.245MHz to generate the
2nd IF of 455kHz. The 455kHz signal is then passed
through a six element ceramic filter (CFWM455F), and
fed back into IC1 for additional amplification. The output
signal from the IC1 is then fed into a power amplifier via
the audio volume control for application to the speaker.

» S-meter circuit

S-meter control voltage from IC1 (KCDO1) in the FM
IF HIC is fedinto the control unit. The CPU converts the
voltage from an analog to a digital signal in order to
operate the LCD bar meter.

item Rating

Nominal center frequency (fo) 10.7MHz

Pass band width +7.5kHz or less at 3dB

+25kHz or less at 40dB
+45kHz or less at 60dB

Attenuation band width

Ripple 1.0dB or less

Insertion loss 1.5dB or less

70dB or more within £1MHz
(Spurious : 40dB or more at fo ~ fo + 500kHz)
80dB or more at fo — (900 — 920kHz)

Guaranteed attenuation

Terminating impedance 3kQ/0pF

Table 2 MCF (L71-0228-05) (TX-RX unit XF1)

Item Rating

Nominal center frequency 455kHz £ 1kHz

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

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

Ripple 3dB or less
{within £4kHz of 455kHz)
Insertion loss 6dB or less

Guaranteed attenuation 35dB or more

{within +100kHz of 455kHz)

1/O matching impedance 2.0kQ

Table 3 Ceramic filter CFWMA455F (L72-0372-05)
{TX-RX unit CF1)
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TM-231A/E

CIRCUIT DESCRIPTION

Transmitting System
« Overview

The transmitter produces the target frequency thru
the use of direct FM-modulation via a varactor diode.

» Modulation circuit

Audio signals from the microphone are fed into the
mic amplifier unit for ampilification by the first transistor
amplifier, and then into two operational amplifiers. The
operational amplifiers form a splatter filter for pre-
emphasis, amplification, limiting, and removal of unnec-
essary high-frequency components.

The FM modulation circuit directly FM-modulates the
VCO signals, using a varactor diode.

1C301
POWER MODULE

 Pre-amplifier stage circuit

Signals from the VCO are applied to the drive HIC IC8
(KCBO5). The amplifier always operates in alinear mode
so that signals can be amplified without degradation.
Additionally, the amplifier is designed to cover a wide
range of frequencies and can produce stable output
without adjustment. The APC (Automatic Power Con-
trol) controls collector voltage from the last stage of the
pre-amplifier.

+ Power amplifier circuit

The drive signal is amplified to the required level by
the power module. The TM-231A/E uses a large heat
sink for efficient heat dissipation.

« APC circuit

The APC circuit for automatic transmit output control
detects part of the power module output, and amplifies
it to provide a control voltage for output control. The
output control voltage is in inverse proportion to the
output from the power module, soitis maintainedat the
same level.
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Fig. 3 Pre-amplifier stage, power amplifier, and APC circuits

(Tc = 25°C)

Item Symbol Condition Rating Unit
Operating voltage Vvee 16 \
Control voltage VCON 16 \'
Current consumption it 14 A

Input power Pi 600 mw
Output power Po 12.5V < Vee £ 16V, Veon £12.5V 65 W

Pi = 0 ~ 500mW, ZG = ZL = 50Q

Operating case temperature | Tclopr) -30 ~+100 | °C
Storage temperature Tstg -40 ~ +110 | °C

Table 4 Power module S-AV17 maximum ratings (1C301)
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CIRCUIT DESCRIPTION

PLL Synthesizer Unit

Figure 4isthe PLLandVCO block diagram. Inthe TM-
231A/E, the PLL system is implemented as a sub-unit
which is divided into the upper VCO and lower PLL
blocks. The sub-unitis shielded to prevent external inter-
ference.

There are two reference frequencies, 6.25kHz and 5
kHz, available to allow 5, 10, 12.5, 15, or 25 kHz-step
operation. The 6.25kHz is obtained by dividing the refer-
ence oscillator frequency of 12.8MHz by 2048, and the
5kHz is obtained by dividing it by 2560. The VCO directly
generates the dial frequency. This dial frequency is
amplified once and then fed into a pulse swallow-type
PLL IC for frequency division and phase comparison, in
order to lock the frequency.

The PLL system is locked without switching be-
tween transmit mode and receive mode. By using a
signal ("H" in transmit mode) from pin 11 of the PLL IC
(MB4959FP), the LPF is deactivated-activated by Q52
and Q53 only for the moment when the TM-231A/E
enters transmit mode. This helps produce lock more
rapidly than previous methods.

In 144MHz mode, fvco (RX) is calculated by the fol-
lowing formula:
fvco = (144 - 10.7) = {(n x 128) + A} x fosc/ R
where,
fvco : VCO output frequency

n : Binary value of the 10-bit programmable
counter

A : Binary value of the 7-bit programmable
counter

fosc : 12.8MHz reference frequency
R : Binary value of the 14-bit programmable
counter
2560 (5, 10, 15, 20, or 25kHz step mode)
2048 (12.6kHz step mode)
In 5, 10, 15, 20, or 25kHz step mode,
n=208and A = 36.
Therefore, fvco is calculated as follows:
fvco = {(208 x 128) + 36} x 12800/ 25660
= {26624 + 36} x 5
= 133300= 133.300MHz

r——- - - - T 1
[ LPF 1 [ e cont |
I IC51 ato1,102: | | | o2, I wmic
[ l"" MB4959FP 25C3324(B) | 1T33C I AMP
? | | Q52 SW 053 SW || I
] GG 1 |
8MHZ| I I
| Q51 AMP |
| | /30\ |
2714 |
| | v) ||
L I R I |
L veo | _ _J
RX T
133.300 ~ 135.295MHz (T, W1) | D10: L > 144.000 ~ 147.995MHz(K,P N 1,M2,W2)
133.300 ~ 137.205MHz{K P ,M1,M2,W2) DAN235K{ 444000 ~ 145.995MHz(T,W1]
T/R SW

Fig. 4 PLL block diagram



TM-231A/E

CIRCUIT DESCRIPTION

« 8T (8V in transmit mode) and unlock circuits

In receive mode, the base of Q17 has 0.7V. As a
result, Q17 is on, and Q16 and Q14 are off, and the
collector of Q14 (8T) provides no voltage.

The CPU outputs serial data to the shift register IC5
when the PTT switch is depressed. As a result, pin 8 of
ICBbecomes "'L", turning Q17 off, and Q16 and Q14 on.
The 8T line is therefore supplied with 8V.

The unlock circuit operates only in transmit mode.
Q18isa PLL unlocking switching transistor. Usually, the
base of Q18 is supplied with OV ("'L""), and the collector
is supplied with 8V (""H").

When the PLL is unlocked, the base of Q18 is
supplied with 0.7V, turning Q18 on. As a result, the
collector of Q18 becomes "L" (OV). This turns Q16 off
and the collector of Q14 becomes 8V, turning it off.
Therefore, when the PLL is unlocked, Q14 is off remov-
ing bias voltage from the 8T line. Without the 8T voltage
no transmit signal is generated.

Digital Control Unit
» Overview

The digital control unit consists of a several keys, a
rotary encoder input, a display, a reset circuit, a back-up
circuit, and a tone output circuit. These circuits are
controlled by a single microcomputer {CPU).

« Key and rotary encoder input circuits

The keys on the panel are arranged in matrix. Key
input is fed into the CPU, using a key scan technique.
Output from the rotary encoder is fed directly into the
CPU.

» Microphone key input circuit

The UP, DOWN, and other function keys of the
microphone are directly connected to their correspond-
ing analog input pins of the CPU. Each of the functions
is activated by a voltage generated when the corre-
sponding key is pressed.

From pin 14 of
8C 8T PLL sub-unit IC51

D8
From pin 8 of R54
Shift register 1C5 +

RS55
Cce1

9— SC
1C201 « >x§¥
2HEIE35

PO1 43 JWv“(
42 1K

PO2 ‘v’W—|
po3 ! K * .

PTHOO P2
pTHO1 |23 .

PTT UP DOWN CALL VF( MR PF

oo
o5
22K
S
100K
O—
22K
00—
100K o |

Fig. 6 Microphone key input circuit



TM-231A/E

CIRCUIT DESCRIPTION

» Reset and back-up circuits

When the TM-231A/E power is turned on, the reset
circuit sends a ''L"' level pulse to the RESET pin of the
CPU forapprox. 3ms. This initiates the power-on reset
sequence.

enter a back-up state.

13.8V —O~ O—¢

POWER
Sw

1202

« Shift register circuit

The shift register circuit consists of IC5 (TC9174F).
The IC5 receives serial data from the microcomputer to
perform the controls listed below.

When the TM-231A/E power is turned off, the back- Pin No. | Pin name Function
up circuit detects a voltage drop in the 13.8V line and 1 GND
sets CPU INT4 to a "'H" level. This causes the CPU to 2 B1 Usually "H".
3 B2 Open.
Electronic VOL select :
4 CE "H" when electronic VOL selected, ''L" when
,—D 2 1 panel VOL selected or interface connected.
’_|{>= M I 156 5 VOLD | Electronic VOL DOWN : "L" when DOWN key ON.
LTt VoD 6 VOLU | Electronic VOL UP : "L" when UP key ON.
g AF MUTE : ""H” when TX mode, AL 1ch
BATE‘J’; {_TE:“][ caor ’ MUTE receive mode, CTCSS, bell, or squelch is ON.
7 o] 7|zEse ) Transmit/receive select : ""H'' in RX mode,
7 3;01 | RESET INT4 T 8 T/R ML in TX mode.
e l 9 XM TX power select : "*H'" in HI or MID mode,
' vss "L" in LOW mode.
l ”L,ze 10 TXH TX power select : "H"" in HI mode,
""" in MID or LOW mode.
11 - Open.
12 - Open.
13 DATA | Serial data input.
14 | CLOCK | Clock input.
15 EN Enable input.
Back-up circuit 16 VDD

Fig. 7 Reset and back-up circuits

+ Display circuit

The display circuit is contained in the LCD assembly.
It consists of a LCD driver, its peripheral circuits, and an
LCD. The LCD is dynamically operated at a 50% duty
cycle. The LCD driver receives LCD data from P33,

P141, and P140 of the CPU.

Table b

+ Tone output circuit

[C203 (ladder resistor) receives signals from P40 to
P43 and P50 to P53 of the CPU and converts them from
digital to analog to produce 38 different waveforms from
67.0Hz to 250.3Hz. Figure 8 shows the internal configu-
ration of IC203.

Fig. 8 Internal configuration of ladder resistor KRR-C001

l\T

Tone output

(TX-RX unit 1C203)
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CIRCUIT DESCRIPTION

« PLL data output

PLL data is available from P21 (CK), P22 (DT), P61
(ACL), and P23 (EN1) of the CPU. Figure 9 is a timing
chart for PLL data transfer, and Figure 10 shows the
format of PLL data.

e« TN TN
> MmB MSB LSB
ENI l__—

Fig. 9 timing chart for PLL data transfer

Lss MS!

v [T Ao A

{
#=[=[z[=[2]]

[

Division ratio A in
swallow counter

Division ratio N in
main counter

2'[ 2’L2'] 27 ] 2 I 2°

Port setting
Reference
frequency select

The 21-bit data is made up of the following:
1. Division ratio data A and N (17 bits}
F (display — 10.7MHz in RX mode)
= {{N x 128) + A} x 12.8MHz / ref
N : Division ratio set in 10-bit main counter {(binary}
A : Division ratio set in 7-bit swallow counter {binary)

2. Reference frequency (ref) select (2 bits)

Data Phase reference
D1 D2 frequency
L L 5kHz 5, 10, 15, 20, 25kHz step mode
H L 6.25kHz 12.5kHz step mode

3. Switch select (2 bits)

Data Qutput port
D3 | D4 | SW1 | SW2
L H L H RX mode
H L H L TX mode

Fig. 10 PLL data format

« Input and output of CTCSS unit {(option)

The optional CTCSS unitreceives data from P21, P22,
an P73 of the CPU. Figure 11 is a timing chart for CTCSS
data transfer, and Figure 12 shows the format of CTCSS
data. When a tone from the CTCSS unit is detected, a
"H" level signal is sent to P63 of the CPU, opening the
squelch.

- Input and output of the remote control unit
(option)

When the optional remote control unit is connected,
a""H'" level signal is applied to INTO of the CPU, and the
following pins have different functions:

P03 — S1 : Serial data input pin

P02 — S2 : Serial data output pin

P01 — SCK: Serial clock 1/O pin

8bit
CTD
MSB LSB
CcTS

Fig. 11 Timing chart for CTCSS data transfer

Tone frequency select data for CTCSS unit

D1JD2|D3JD4|DS] D6

Example :885Hz L H L H H H

Fig. 12 CTCSS data format



TM-231A/E

CIRCUIT DESCRIPTION

Pin No.| Pin name |1/O |Logic Function Pin No.| Pin name | 1/O |Logic Function
1 Pa1 O | - 33 PTHO1 | - Mic DOWN input.
2 P4AQ 0 - 34 PTHOO ! - Mic UP input.
i z:z 8 — | D/A digital output (tone). 22 -Tr:; - t EZ: 3223
5 P51 (0] - 37 P23 (0] L PLL IC enable output.
6 P50 o - 38 P22 o] - PLL IC data output.
7 RESET I L | Resetinput. 39 P21 O | - | PLLIC clock output.
8 X2 - — ! 4.194304MHz crystal oscillator. 40 P20 Ol - Bejeper output.. -
9 X1 - - 41 PO3/S] 1N | L~ | Mic DOWN/serial data input.
10 P63 | H CTCSS tone matching input. 42 P02/SO | 1/O| L/~ | Mic PTT input/serial data output.
1 P62 (0] H Power switch. 43 P01/SCK | I/~ | L/~ | Mic UP input/serial clock 1/O.
12 P61 (0] - Not used. 44 INT4 | H Back-up detect input.
13 P60 | - Not used. 45 P123 | L CALL, VFO
14 P73 0 H CTCSS unit enable output. 48 P122 | L F, MR/M
15 P72 0 H Shift register enable output. 47 P121 | L SHIFT, MHz  Destination,
16 P71 O| H DRS unit VOB output. 48 P120 | L | TONE key input.
17 P70 O| H DRS unit VOA output. 49 P133 | L REV
18 P83 o] - Not used. 50 P132 | L LOW, DRS
19 P82 0 H DRS unit STBY output. 51 P131 | L Transmit power select.
20 P81 0 L DRS unit WR output. 52 P130 | L Busy input.
21 P80 (0] L DRS unit RD output. 53 P143 (0] L Squelch control.
22 P93 o] H 54 P142 (0] H Dimmer control.
23 P92 (0] H DRS unit data output. 55 P141 0] - LCD driver clock output.
24 P91 0] H 56 P140 o} - LCD driver data output.
25 P90 O| H 57 NC - - Not used.
26 Vss - - GND. 58 VoD - - Power supply pin.
27 INT3 | H DRS unit connect check. 59 P33 (0] - LCD driver enable output.
28 INT2 | - . 60 P32 0 L Distination output.
Encoder input.
29 INT1 | - 61 P31 0 L Key output.
30 INTO. | Remote connect detect input. 62 P30 0 L
31 PTHO3 | - S-meter analog input. 63 P43 0] - L
32 | PTHOZ | | | - | Not used. 6a | Paz |0 = | D/Aditaloutput (tone)

Table 6 75108G-E10-1B terminal functions (TX-RX unit IC201)



TM-231A/E

DESCRIPTION OF COMPONENTS

TX-RX UNIT (X57-3310-XX) -11:TM-231A (K.P) -21:TM-231A (M1) -22: TM-231A (M2) -61:TM-231E (TW1) -62: TM-231E (W2)

Component Use/Function Operation/Condition/Compatibility
IC1 2nd local oscillator, @ 1st IF signal input (10.7MHz}. o o1 25
IF amplification, @ @ 2nd local oscillator {10.245MHz). NOISE AMP NOISE DET. AF AMP
detection, o ®@ Busy output. by SoAs 16 ) 2qon
low-frequency amplification, | @ Squelch control. {GR) 2 16g6ND
noise amplification, @ S-meter output. Q2 SW | AFEILTER
noise detection, @ RD output. 1F1 &1 MIX, AMP, DET f?zg\ £36 F30ra
squelch switching @ Low-frequency output. IC1:TKI0487M XU (GRIx2
35768121091114!34
=8 V88 E 828 § 8
IC3 AF amplification @ AF input, ® AF output.
IC4 Electronic volume control, @ AF output. @ Panel volume input.
AF switch @ "'L" during step-up. Panel volume output.
@ "L during step-down. @ AF input.
® "H" when electronic volume selected.
IC5 Shift register See circuit description.
1C6 5V AVR
IC7 10V AVR For PLL.
1C8 Transmit drive
IC9 8V AVR
1C201 Microprocessor See circuit description.
1C202 6V AVR
1C203 Tone A/D convertor
a1 High-frequency amplification | Operates in receive mode.
Q4 1st mixer Converts received 144MHz-range signals to 1st [F 10.7MHz.
Q5 High-frequency amplification | Amplifies 1st IF signal.
Q9 (1/2) RD line mute ON when DRS unit replays.
Q8 (2/2) AF line mute
Q10 Low-frequency amplification | Operates when DRS unit replays.
Q12 AF line mute Operates when transmit mode, AL 1ch receive mode, CTCSS, bell or squelch is ON.
Q13 8R switching ON in receive mode.
ac 8T
Q14 8T switching ON in transmit mode. PLL
;; 1C51-14
Q15 8R switching control ON in receive mode. ’
Q16 8T switching control ON in transmit mode.
Q17 8T switching control QOFF in transmit mode.
Q18 8T switching control OFF when PLL locked.




TM-231A/E

10

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q19 Mic line mute ON in receive mode. wic
e >—M—wW r———ﬂ——>vco
o19|  MAX DEV. ;,—
Ic5-8
{T/7R)
Q20 PLL 8V ripple filter
TONE
8c
8cL. [—'wv—<ac Q21 TP2
Q21 CV line buffer 1
vari-
i dode L 3
3 I cv
' NIRRT
Q22 VCO output ampiification
Q23 TX power select ON in H! or MID mode. POWER MODULE
B(13.8V)
APC (X59-3130-00)
PCV FB DB
Q25

Q24 TX power select ON in HI mode.
Q25 TX drive stage +B control
Q26 Power switch
Q27 Power switch control ON when power switch is ON.
Q201 Reset switch ON for approx. 3ms

when system power turned on, 4.

usually OFF.
Q202 Back-up switch OFF when 13.8V line becomes

7.5V or less,

usually ON.
Q203 Dimmer switch
Q204 Reset switch ON for approx. 3ms when DRS power turned on, usually OFF.
D2 ~6 Vari-cap tuning
D7 ~9 Reverse current prevention
D10 VCO output switch
D11 Temperature compensation For APC.
D12, 13 Transmit/receive switching

Downloaded by
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TM-231A/E

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
D14, 15 Power detection For APC.
D16 Reverse power protection
D201~203 | Reverse current prevention
D204, 205 | Microprocessor protection
D206, 207 | To be set at destination
D209~211 | To be set at destination
D212 Back-up detection
PLL (X58-3470-00)
Component Use/Function Operation/Condition/Compatibility
1C51 PLL ® VCO input 133.300 ~ 135.295MHz (T,W1), 133.300 ~ 137.295MHz (K,P,M1,M2,W2)
in receive mode, 144.000 ~ 145.995MHz (T,W1),
144.000 ~ 147.995MHz (K,P,M1,M2,W2) in transmit mode.
@ “L"in transmit mode. @ "H' when PLL unlocked.
Q51 VCO output buffer
Q52 Transmit switch OFF in transmit mode.
Q53 Transmit switch ON for moment when transmission starts.
Q101,102 | LPF
Q1 VCO output buffer
Q2 VCO 133.300 ~ 135.295MHz (T,W1), 133.300 ~ 137.295MHz (K,P,M1,M2,W2} in receive mode.
144.000 ~ 145.995MHz (T,W1), 144.000 ~ 147.995MHz (K,P,M1,M2,W2) in transmit mode.
D1 For modulation in TX mode
D2 VCO voltage control

APC (X59-3130-00)

Component Use/Function Operation/Condition/Compatibility
Q1 Differential amplification :
Q2 (2/2) APC control

Q3 Drive stage +B AVR

MIC AMP (X59-3610-00)

Component Use/Function Operation/Condition/Compatibility
IC1(1/2) Limited amplification

IC1(2/2) LPF

Q1 Low-frequency amplification

11



TM-231A/E

PARTS LIST

CAPACITORS CC 45 TH 1H 220 :;_ ccas Color* e Capacitor value 1 0 3=0.01uF
1 2 3 4 5
01 0=1PF -2__2-9-___22,3’:
1=Type.... ceramic, electrolytic,etc. 4 = Voltage rating 1 0 0=10pF f T X
2 = Shape ...... round, square, etc. 5 = Value 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
o Temperature Cosfficient 1 0 2= 1000pF = 0.001uF
1st Word o] L P R S T U 2nd Word H J K L
Color*® Black Red {Orange |Yellow | Green | Blue | Violet ppm/°C + 30 +60 | +120 | + 250 | £ 500
ppm/°C 0 —80 | —150 | —220 | —330 | —470 | -750
Example CC45TH = —~470+60 ppm/°C
o Tolerance
Code C D G J K M X 4 P No code Code B C D F G
(%) |t025|+05 | t2 | 5 | +10 | £20 | +40 | +80 |+100 | Mo 10uF—10~+50 (pF) {01 [£025|+05 | ¢1 +2
—20 | =20 | 0 | % A47uF-10~+75
Less than 10 pF
o Rating voltage
2nd
word
A B Cc D E F G H J K v
Tst
word
0 1.0 1.25 1.6 20 25 3.15 4.0 5.0 6.3 8.0 —
1 10 12.5 16 20 25 31.5 40 50 63 80 35
2 100 125 160 200 250 315 400 500 630 800 —
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 —
o Chip capacitors Dimension
(EX)CC73F sxaxr;;)oo J _ Refer to the table ab Dimension code L w T
i N el o s st I s I e.
A e i S S efer to the table abov Empty 56:06 | 50:06 |Lessthan20
! (C2:h‘ )3 (‘(‘:H ;H U.?SL7) E 3.2+0.2 1.6t0.2 Less than 125
i =
AL et 3 20503 | 125:02 |Lessthan125
(EX)L’__J '_F T 2 l".:"J ’____\J o
1 2 34 5 6 7 Dimension
(Chip) (B.F) 1 = Type ...... ceramic, electrolytic, etc. Dimension code L w T Wattage
RESISTORS 2 = Shape ...... round, square, etc. E 3.2+02 1.6+ 0.2 10.57 2B
o Chip resistor {Carbon) 3= Dimension F 20:03 |1.26:0.2|045 | 2A
cb 7 - 4 = Temp. coefficient
(EX).——; e % o o9 &?‘_—0\ J? 5 = Voltage rating Rating wattage
1 3 4 5 6 7 'sli'\lfz::fance Cord | Wattage || Cord | Wattage || Cord | Wattage Dimsnsion
e rh(cmp)_n(B (Fh: @ tvpe) ) 2A [1/10W || 2E | 1/ 4w || 3A W @%T
arbo rma
n resistor (Normal type 28 |1/8w | 2H |1/ 2w || 3D | 2w
AR D1 a4 8B B8 2CCc0D0 J W
japuis I dpude ol I ol i Jf Siip 2C |1/ 8w
¥ Ea) B
1 2 345 6 7
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» New Parts

TM-231A/E

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. |Address|New Parts No. Description Desti- Re-
Parts| nation [marks
PRES & B \§ B a5 B & &/ 82 8B #® i) DR
TM-231A/E
1 iB * | A01-1065-03 METALLIC CABINET (UPSIDE)
2 2B % | AO1-1066-03 METALLIC CARINET (BRTTSM)
3 ic #| A10-1292-01 CHASSIS CALKED ASSY
4 2A *{ AZ0-2676-02 PANEL RSS5Y KMP
4 2 | A20-2678-02 PANEL AS5Y TW
5 2B * | AZ2-0760-03 SUB PANEL
K¢ 2B *| Bl1i-0462-08 FILTER
8 2B * | B30-08672-05 LAMP
9 2B #| RBR38-0311-195 LD ASSY
11 1B, 1C B4z-2455-04 LABEL (M4X8 MAX)
- *| B40-3875-04 MBDEL NAME PLATE KF
- % | B40-3876-04 MSDEL NAME PLATE M
- *| B40-3877-D4 MEDEL NAME PLATE TW
- B42-2454-04 SERIAL N8 LABEL (PACKING)
- B42-3343-04 SERIAL N8 LABEL (NAME PLATE)
- * | B42-3356-04 LABEL (EXT 5P)
- B46-0410-20 WARRANTY CARD K
- B46-0419-00 WARRANTY LCARD Wl
- B46-0422-00 WARRANTY CARD F
- *| B50-8286-10 INSTRUCTIGN MANUAL
15 ic *| E30-2137-05 DC CERD
16 1c % | E30-2145-05 ANT CABLE
- E30-2111-05 DC CERD
E31-3197-05 CONNECTING WIRE (5P)
FOS-1531~05 FUSE (15A)
17 1c FO5-2036-05 FUSE (20A)
18 2B | F12-0415-04 CONDUCTIVE SHEET
19 2B Fz0-0521-04 INSULATING BSARD(LITHIUM BATT)
20 2B F20-0587-04 INSULATING SHEET(LITHIUM BATT)
22 1B G02-0576-04 FLAT SPRING
23 2R @09-0405-05 KNBB FIXED SPRING
24 ic G10-0651-04 NEN-WEVEN FABRIC
23 1B.2C *| G10-0681-04 NEN-WEBVEN FABRIC (CHASSIS)
26 2A *| G13-0207-04 CUSHISN (6 KEY)
27 2B %] G13-0906-04 CUSHISN (3 KEY)
- *| HO1-8216-04 ITEM CARTSN BEX MP
- *| HO1-8217-04 ITEM CARTEN BEX TW
- * | HO3-2768-04 SUTER PACKING CASE MP
- * | HO3-2769-04 SUTER PACKING CASE TW
- *| H10-2658-02 PELYSTYRENE FBAMED FIXTURE
- | H11-0822-04 PBLYSTYRENE FLATE
- H13-0814-04 PELYSTYRENE PLATE
- H25-0029-04 FRETECTION BAG(MIC HR8H,SCREW) | KP
- H25-0047-03 PROTECTISN BAG (DC CERD)
- H25-0720-04 PREBTECTIGN BAG (TM-231A/E)
J20-0317-24 MIC HEAK KP
*| J29-0436-03 BRACKET
30 ic *| J19-1434-04 HBLDER (58)
31 2R | J21-4256-08 MBUNTING HARDWARE(LCD ASSY)
32 2B | kK27-3035-04 KNEB (VF8,MR.MHZ)
33 2R *| K27-3036-04 KNSB (CALL.ETD)
E: Scandinavia & Europe K:USA P:Canada  W:Europe TM-231A K&;lx/l\}vlgl
U: PX(Far East, Hawaii) T:England  M: Other Areas T™-231E : T.W1,
UE : AAFES(Europe) X: Australia A\ indicates safety critical component, 13



TM-231A/E

* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
$RES & B ) § B & & B 8 & a/ 8 KR it )| %
34 2B % K27-3037-04 KNEB (L8W)
35 2B #| K27-3038-04 KNEE (FEWER)
36 2R | kK29-3156-04 KNEB (MAIN)
37 2A * | K29-3157-04 kKNSR (VBL»50EL)
- N4&-3010-46 PAM HEAD TAFPFING SCREW KP
- * | N99-0331-05 SCREW SET
fA 2 NO?-D&26-04 SCREW
B 2 NO7-0650-05 SCREW
C 10,20 N33-2606-45 VAL HEAD MACHINE SCREW
D 12,28 NB7-2606—-46 BRAZIER HEAD TAPTITE SCREW
E 2 NB88-2606-46 FLAT HEAD TAPTITE SCREW
| T21-0379-05 MICROPHENE M
¥ T91-0380-05 MICREFPHENE KP
*| T91-0382-05 MICROPHENE TW
40 ic T0?-0246~05 LBUDSPEAKER (FULLRANGE)
11 LZ7s82 IC(LCD DRIVER) (LCD DRIVER)
*| WO1-0414-04 WRENCH
41 2B W09-0326-05 LITHIUM BATTERY
42 2B.2C| #| X57-3310-11 TX-RX UNIT KF
a2 2Bs2C | #| X57-3310-21 TX-RX UNIT M1
42 2B.2C| #| X57-3310-22 TX-RX UNIT M2
42 2B.20 | %1 X97-3310-61 TX-RX UNIT TW1
42 28,20 %] X§5?-3310-62 TX-RX UNIT We
TX-RX UNIT (X57-3310-XX) -11: TM-231A {K,P) -21 : TM-231A (M1} -22: TM-231A (M2) -61: TM-231E (T W1) -62: TM-231E (W2)
(391 CL?3FCHIHO400C CHIP 4. OPF [
3 CCP3FCHIHO?OD CHIP 7. OPF D
Ce »7 CK?3FB1IH102K CHIP C 1000FF K
cae CK7?3FB1IH103K CHIP 0. 010UF K
c9 CK73FBIH102K CHIP C 1000PF K
C10 CCY3FCHIHORSC CHIP 0. SPF o
Cl1 CCP3FCHIR4AT?0J CHIF O 47PF J
C12 CK73FBLH1I03K CHIP C 0. 010uUF K
C13 CC73FCHIHORSC CHIP C 0. SFF C
Cl4 CLP3FCHING?0d CHIP 47PF J
Cis CK73FRIH1I02K CHIF C 1000FF K
Clé CCTP3FCHIHLISOS CHIP 19PF J
ci7e CICT3FCHIHATO CHIF C 47PF J
r18 CK?P3FBIH103K CHIP 0. 010UF K
c19 CCTP3FCHIHG30C CHIF C 3. OPF C
c20 CK73FBIH102K CHIP C 1000PF K
£21 CK7?3FBIHIO3K CHIP C 0. 010UF K
raez CK?73FBIH102K CHIP 1000PF K
L23 CIETP3FCHIHOSOC CHIF C 5. OPF ™
c24a CK?3FBLIH10ZK CHIP 1000PF K.
29 CK73FBIH103K CHIP € 0. D10UF K
c26 CCY?3FCHIHZ203 CHIP C 22PF J
27 CK?3FBIH102K CHIP C 1000FF K
£28 CCP3FCHIH330d CHIP C 33PF J
ce CC?P3FCHIHLISLS CHIF C 150PF J
£38 £922-0002~05 CHIP TAN 0. 22UF 35WV
C39 -41 CK?3EF1C105Z CHIF C 1. OUF zZ
Ca3 CED4EW1A470M ELECTRE 47UF 10WY
ca4 CK73FBIH103K CHIP C 0. 010UF K

E: Scandinavia & Europe K: USA

14 UE : AAFES(Europe)

P: Canada W:Europe
U: PX(Far East, Hawaii) T:England  M: Other Areas

X: Australia

TM-231A : K,P,M1,M2
TM-231E : TW1,W2

A\ indicates safety critical components.




TM-231A/E

s NowParts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. |[Address|New Parts No. Description Desti- Re-
Parts| nation |marks

PRES & B | ¥ B & % 85 B R &8/ 8 % #* | o
47 CKP3EHIHI04K CHIP C 0. 10UF K
248 CED4EWLIA471IM FLECTRE 470UF 10WY
£49 CK7?3FB1IHI0O3K CHIF 0. 010UF K
S0 CEQ4EWIC470M ELECTRE 47UF 16WV
£51 -53 CEQ4EWIA470M ELECTRE 47UF 10WY
54 CKP3FBIHZ 73K CHIP C 0. 027UF K
£ssS CCP3FSL1IHI0IT CHIP C 100PF J
o6 CED4EWIE4R?M ELECTRE 4, 7UF 25WV
CS7? .58 CK?3EFIC105Z CHIF C 1. OUF 4
£5? CK?P3FR1IHI03K CHIP C 0. 010UF K
C&0 CEQ4EW1A470M ELECTRE 47UF 10wy
C6l C92-0504-05 CHIP-TAN 0. 68UF 20WV
Céz2 CEQ4EW1A4TOM ELECTRE 47UF 10WY
C&63 CK?3FBIHI03K CHIP 0.010UF K
Cé&4a £92-0504-05 CHIF-TAN 0. 68BUF 20WV
CeS 166 CK?3FBIH102K CHIP C 1000PF K
Ce7 CC?73FCHIHOS0C CHIF C 5. OFF C
Cé&8 C22-0501-05 CHIP TAN 1. SUF 6. 3WV
C&? CKP3FRIHIO3K CHIF C 0. 010UF K
C71 CKP3FBIH10Z2K CHIP C 1000PF K
cve CK7?3ER1H473K CHIF 0. 047UF K
73 CK?73FBIH1I0Z2K CHIP C 1000PF K
cv4 CK?3EFLIC105Z CHIP 1. DUF Z
C?S 76 CK?3FBLIHI0ZK CHIP C 1000PF K
[rary CKP3EFICI0SZ CHIF C 1. OUF Z
78 CKP3FBIHI0ZK CHIP C 1000PF K
cr? CC?3FCHIA330J CHIF C 33PF J
cag Ck73FBIHIG2K CHIP C 1000PF i
€81 Co?P3FCHIHZ200 CHIF C 22FF J
g2 CK7?3FB1IH103K CHIP 0.010UF K
c83 CEQ4EWLIA470OM ELECTRE 47UF 10WY
g4 Ck?3FBIHIG3K CHIP C 0.010UF K
€8S CEQ4EWIAZZ 1M ELECTRE 220UF 10WY
£86 CED4EW1C100M ELECTRE 10UF 16WY
ce7 .88 CK?3FBIHIO3K CHIP C 0.010UF K
£g? -92 CKP3FBIH102K CHIP £ 1000FF K
£93 CKP3FRIHIO3K CHIP £ 0. 010UF K
£R4 CEQ4EWIA470M ELECTRE 47UF 10WV
C95 96 CK?3FRIHI03K CHIF 0.010UF K
c97? CEG4EWIC102M ELECTRE 1000UF 16WV
£99 CK?P3FBLIH102K CHIP 1000FF K
100 CKP3EFICIOSZ CHIP € 1. OUF Z
C101 CK73FBIH102K CHIFP © 1000FRF .
c102 CEO4EWIC100M ELECTRS 10UF 16WY
£103 CC4S5L2H180J CERAMIC 18FF J
104 455 2H050C CERAMIC S. OPF o
C105 CK73FBIHIDZ2K CHIF 1000PF K
106 CCY3FCHIHZZ20Jd CHIP C 22PF J
ci07 CK45B2H102K CERAMIC 1000FF K
c108 CHM?P3F2H180J CHIF C 18PF J
c109 CCP?3FCHIHORSE CHIF 0. SPF C
C110 CC?P3FCHIHOZ0C CHIP C 2. OFF C
£111-113 CK?3FRIHIOZ2K CHIFP C 1000PF K
cii4 CC455L.2H470 CERAMIC 47PF J
C119 CC455L2H370J CERAMIC 39FF J

E: Scandinavia & Europe K:USA P:Canada  W:Europe TM-231A : K,PM1,M

- : T, wW1,w2
U: PX(Far East, Hawaii)  T:England  M: Other Areas TM-231E

UE : AAFES(Europe) X: Australia A\ indicates safety critical component; 15



TM-231A/E

* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. |Address(New Parts No. Description Desti- |Re-
Parts nation |marks

$REE & B\ §F i# & & B ¥ % a/ 98 8B #*+ |

116 CCP3FCHIMORSE CHIF C 0. SPF [

117 CLP3FCHIHOZ20 CHIF 2. ORF [

c118 CM73F2H180J CHIP 18FF J

£119 CK7P3FBIHIOZK CHIF C 1000PF K

C1:20 092051105 CHIP-TAN 0. 1SUF 35WV

ciz1 CKP3EFICI05Z CHIP C 1. OUF Z

cizz CK?3FBIH102K CHIF 1000PF K

123 CKP3EF1C105Z CHIP C 1. OUF Z

201 CKP3FRIHI03K CHIF L 0. 010UF K

L2ge CEQ4CWIC100M ELECTRE 10UF 16WY

c203 CK?3FRIH223K CHIF C 0. 022UF K

£204,.,205 CK7?73FBIH102K CHIP 1000PF K

C206,207 CLP3FCHIH330Jd CHIP 33FF J

208,207 CK7P3FBIH1I03K CHIP C 0. 010UF K

ce10-215 CK?3FRIH102K CHIF C 1000PF K

216 CK73FBIHZ23K CHIP C 0.0z20F K

£217 CK?P3FBIHIOZK CHIP L 1000PF K

TC1 C05~0349-05 TRIMMING CAP 10PF

CN1 E40-3237-05 FIN CENNECTOR  (5F)

CN2 *| E40-5182-05 PIN CENNECTER (VRILCE)

CN3 .4 #*| E40-5202-05 PIN CONNECTER (Z8NTRSL)

CN201.202 * | E40-5203-05 FIN CONNECTSR  (TX-RX)

CN203 #| E40-5185-05 FIN CENNECTAR (VRICE 8P)

CNz2D4 * | E40-5187-05 PIN CBNNECTSR (VRILCE 10F)

CNZ0S. 206 1 E4D-5204-05 FIN CNNECTBR  (LCD)

J1 E11-0425-05 FHENE JAICK

J101 E06-0858-15 8P METAL S58CKET

TP1 .2 E23-0465-05 TERMINAL

Wz202 *| E31-6030-15 CENNECTING WIRE(LTLSS)

oDl ¥ | L7?9-0855-05 CERAMILC DISCR CDBS544C7

CF1 #| L72-0372-05 CERAMILC FILTER CFWM4SSF

L1 -4 L.34-4080-05 CRIL

LS L34-0956-05 CRIL

L6 L30-0005-05 IFT

L? *| L4D-1001-48 SMALL FIXED INDULCTSR 10OUH

L8 1.34~1239--05 CRIL

L7 L.34--0895-05 CRIL

L10 1.34-0742~-0S5 COIL

L11 1. 34070805 CRIL

Liz2 13 L.34--04727-05 CRIL

Li4 L40-3392-48 SMALL FIXED INDUCTER 3. 3UH

X1 L77-0746-15 CRYSTAL RESANATSR 10. 245MHZ

X2 L77-1405-05 CRYSTAL RESSNATER 12. BMHZ

X201 ® | L?7-1397-09 CRYSTAL RESANATER 4. 124304MHZ

XF1 L71-0228-05 MCF (10. ?MHZ)

R2 RK?3FB2AZ23T CHIP R 22K J 1/10u

R3 RKT?3FR2AZ74J CHIF R 270K J 1/10W

R4 RK?3FB2A101J CHIP R 100 J 1/10W

RS RK?3FB2A103J CHIF R 10K J 1/10W

Ré& RK7?3FB2A101LJ CHIF R 100 J1/10UW

R? RKTP3FB2A104J CHIF R 100K J 1/10W

rR?  -11 RK?3FB2A103J CHIP R 10K J 1710

R1Z2 13 RK7?3FB2A473J CHIF R 47K J 1/10W
E: Scandinavia & Europe  K: USA P:Canada  W:Europe TM-231A : K,P,M1,M2

TM-231E : ,
U: PX(Far East, Hawaii)  T:England 31E : TW1,wW2

16 UE : AAFES(Europe) X: Australia

M: Other Areas
A indicates safety critical components.




TM-231A/E

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- Re-
Parts nation |marks

smBMES & B §F 5 & F B B & B/ B B it &) %
R14 RK?3FB2A470J CHIP R 47 J 1/10W

R1S RK73FB2AZ74 CHIP R 270K J 1/10W

Ri1é RK7?3FB2R470J CHIF R 47 J 1/10W

R17 RK73FB2A103J CHIP R 10K J 1/10W

R18 RK73FR2A102J CHIF R 1. 0K J 1/10W

R17 R92-0670-05 CHIP R 0 8HM

Rz20 RK?3FBZ2A101J CHIF R 100 J 1/10W

R21 RKT73FB2A471J CHIP R 470 J  1/10W

22 RK7?3FB2A1S2T CHIF R 1. 5K J 1/10W

R23 RK73FB2A471J CHIP R 470 J 1/10W

RzZ4 RK73FB2A101J CHIP R 100 J 1/10W

R2S RK73FB2A103J CHIP R 10K J 17100

RZ6 RK7?3FB2A473J CHIP R 47K J 1/10W
Rz28 RK?3FB2A103J CHIP R 10K J 1/10W

R30 RK?3FB2A103J CHIF R 10K J 1/10W
R3S 36 RK73IFB2A102J CHIP R 1. 0K J 1/10W

R37 RKTP3FB2A334J CHIP R 330K J 1/10W
R38 RK73FB2ZA331J CHIP R 330 J 1/10W

R40 RK7T3FB2A331J CHIF R 330 J 1/10W
R43 *| RK?3FB2A3R3J CHIP R 3.3 J 1/10W

R44 RK?3FB2A101J CHIFP R 100 J 1/10W
R45 R?2~-0670~-05 CHIP R 0 8HM

R46 RK?3FB2A102J CHIF R 1. 0K J 1/10W
R47 RKT3FB2A473J CHIP R 47K J 1/710W

R48 RK7?3FB2A333J CHIP R 33K J 1/10W
R49 RK7P3IFB2A473J CHIP R 47K J 1/10W

RS0 RK73FB2R223J CHIP R 22K J 1/10W
RS1 RK7?3FB2A472J CHIP R 4, 7K J 1/10W

RS2 RK73FB2A102J CHIF R 1. 0K J 1/10W

RS3 RK?3FB2A334J CHIP R 330K J 1/10W

RS54 RK73FB2A223J CHIP R 22K J 1/10W
RSS RK?3FB2A182J CHIP R 1. 8K J 1/10W

RS6 ~-58 . RK73FB2AR103J CHIF R 10K J 1/10W
RS9 RK?3FB2A182J CHIP R 1. 8K J 1/10W

R&0 RK?3FB2R223J CHIF R 22K J 1/10W

R61 RK7?3FB2R473J CHIP R 47K J 1/10W

R&2 R92-0670-05 CHIF R 0 SHM

R&3 RK73FB2AR102J CHIP R 1. 0K J 17100 | TW
R63 RK73FB2A332J CHIF R 3. 3K J 1/10W | KMP
R&64 RK7IFB2A372J CHIP R 3. 7K J 1/10W | KMP
R&4 RK73FB2AS63T CHIP R S6K J 1/10W | TW
R6S 66 RI2-0670-09 CHIF R 0 8HM

R&7 RK73FB2AZ20J CHIF R 22 J 1/10W
R&B R72-0670-05 CHIP R 0 8HM

R&? RK7?3FB2A184J CHIF R 180K J 1/10W
R70 .71 RK7?3FB2A103J CHIP R 10K J 1/10W

R72 RP2-0670-05 CHIF R 0 8HM
R73 RK73FB2A223J CHIP R 22K J 1/10W

R74 R92-0670-05 CHIF R 0 8HM

R?S -78 RK?3FB2R472J CHIP R 4, 7K J 1/10W

R RK7?3FB2AR10SS CHIF R 1.0M J 1/10W

R8O RK?3FB2A104J CHIP R 100k J 1/10W

RB1 RK73FB2A471J CHIF R 470 J 1/10W

RB2 RK73FB2A220J CHIP R 22 J 1/10U

R8B3 R92-0670-05 CHIPF R 0 8HM

E: Scandinavia & Europe  K:USA P:Canada  W:Europe TM-231A : K,P,M1,M2

TM-231E : T,W1,W2
U: PX(Far East, Hawaii) T:England  M: Other Areas

UE : AAFES(Europe) X: Australia A indicates safety critical components. 17



TM-231A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle onne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks

SRES | W | & 8 & F B B & B/ B it )| &
R84 RK7?3FB2ALZ2 CHIF R 1. 2k J 1/10W
R8BS RK?3FBzZAZZ0T CHIF R 22 J 1/10W
RB6 RK?3FB2A223T CHIP R 22K J 1/10W
R87 RK73FBZA103J CHIF R 10K J 1/10W
rRAB .87 RK?3FB2A101J CHIP R 100 J 1/10W
R0 RK73FB2A102J CHIF R 1. 0K J 1/10W
R71 RK7?3FBZ2A470Jd CHIF R 47 J  1/10W
R72 RK73FB2A104J CHIP R 100k J 1/10W
R4 RK7?3FB2AZ20J CHIP R 22 J 1/10W
R7S RK?3FB2A47?2J CHIFP R 4, 7K J 1/10u
R76 RK7?3FB2A103J CHIF R 10K J 1/10W
R97? *| R92-1215-05 CHIF R 470 1/72W
R78 RE7?3FB2A103J CHIF R 10K J 1/10W
Rr100 R?2-0670-05 CHIP R 0 8HM
R102 R92-0685-05 RD 22 J  1/2W
R103 | RP2-1213-05 CHIP R 100 1/72W
R104.10% RK7?3FB2RZ223JT CHIP R 22K J 1710
R106 RK7?3FBzA224T CHIP R 220K J 1/10W
R107 R92~0670~05 CHIP R 0 8HM
RrR108 RK7?3FB2AZ73T CHIF R 27K J 1/10W
R201 RK73FB2A472J CHIP R 4, 7K J 1/10W
RrR202 RK?3FB2A104J CHIP R 100K J 1/10W
R203 RK73FB2A%S63J CHIF R S&K J 1/10W
rR204 RK7?3FB2A103J CHIP R 10K J 1/10UW
R205 R92-0670-05 CHIF R 0 GHM
RrR206 RK73FB2A105J CHIP R 1. 0M J 1710
R207 R92-0670-05 CHIF R 0 8HM
R208-210 RK?3FB2A473J CHIP R 47K J 1/10W
R211-213 RK?3FB2A102J CHIF R 1. 0K J  1/10W
R215 RK73FB2A105T CHIP R 1.0M J 1/10W
R216,217 RK7?3FB2AL04T CHIF R 100K J 1/10W
Rz18 RK?3FB2A102J CHIP R 1. 0K J 17100
R219 RK73FB2A473J CHIF R 47K J  1/10uW
Rz220 RK73FB2R332J CHIP R 3. 3K J 1/10U
Rz221 RK7?3FB2R474T CHIF R 470K J 1/10W
R222 RK73FB2A473J CHIP R 47K J 1/10W
R223 *| R92-1212-05 CHIF R 27 1/2W
Rz224 . RK73FB2A474T CHIP R 470K J 1/10W
R225 RK?3FB2R472T CHIP R 4. 7K J 1/10W
Rz226~230 RI2~-0670-03 CHIP R 0 OHM
R231 R72-0670-05 CHIF R 0 SHM M2
R232:233 RK?3FBZ2A472J CHIP R 4. 7K J 1/10W
Rz234 R92-0670-05% CHIP R 0 8HM
R235 RK?3FB2AS63d CHIP R S6K J 1/10W
R236 RK7?3FR2A474T CHIF R 470K J 1/10W
TH1 | R72-1216-05 THERMISTER 10K
VR1 R12-5058-05 TRIMMING PST. 100K
VR3 R12-3132-05 TRIMMING PRT. 47K
VR4 5 R12-3126-05 TRIMMING PRT. 10K
VRz01 ROS-3441-05 PETENTIOMETER 10K (A)
VRZ202 ROS-4420-05 PETENTISMETER S0OK(R)
5201 $540-2458--05 PUSH SWITCH (FPEWER)
s20z2-211 540-1086-05 TALT SWITCH

E: Scandinavia & Europe K: USA P:Canada  W:Europe TM-231A : K,P,M1,M2

TM-231E : TW1,W2
U: PX(Far East, Hawaii)

18 UE : AAFES(Europe)

T:England
X: Australia

M: Other Areas
A\ indicates safety critical components.




TM-231A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts nation |marks

$PRMES (& X % B & R B # & /8 & * &) E

Dz -6 15V164 CHIFP VARI-CAP DISDE

D7 DL51585 CHIP DISDE

D8 .9 155184 CHIF DIGDE

D10 DANZ3S(K) CHIF DIGDE

D11 155181 CHIF DINDE

D12 MI1407 DIRDE

D13 MI308 DIADE

D14 .15 155226 CHIP DISDE

Dlé& D5A3AL DISDE

D201 DL51585 _HIFP DISDE

D202 155181 CHIF DIGDE

p203 155184 CHIF DISDE

pz204 155187 CHIF DIGDE

D205 155193 CHIFP DIGDE

D206 155187 ZHIP DISDE KFM1

D206 155187 CHIP DISDE TW1

D207 155187 CHIF DIBDE TW

D209 * | MAL41A CHIP DISDE MTW

D210 *! MAl41A CHIF DIMDE

D211 155187 CHIP DIGDE TW

pz212 02077, S(X.Y) CHIF ZENER DISDE

Il ® 1 KCDO1 Hs I (FM IF)

c3 UPC1241H 1c

14 * | KECCOz2 Hs IC (VBL)

ICS *| TC174F IC(CMesS 1I/70)

I1C6 NJIM?BLOSUA IC(VBLTAGE REGULATBR/ +5U)

IC? *| LAS010M IC(LBW SATURATIGN REGULATAR)

1£8 * | KIZBOS He I (DRIVE)

1c9 #| MCTP808LCT IC(VBLTAGE REGULATERS/ +8V)

1C201 * | 7Y5108G-E10-1B CPU

czoe NJIM78LO6UA IC(VALTAGE REGULATAR/ +6V)

IC203 KRR--C0O01 IC(CHIP NETWBRK)

IC301 *| S5-AV1Y IC(VHF 50W PWR MBDULE FBR FM/H

31 35K184(5) CHIP FET

84 35K131 (Vi) CHIF FET

[A1] 25C2714(Y) CHIP TRANSISTER

[* FMe2 DIGITAL TRANSISTER

210 25027120Y) CHIP TRANSISTER

g12 28D1757 (K) CHIP TRANSISTER

ni3 .14 25B1119% CHIP TRANSISTER

R1s DTC144WK DIGITAL TRANSISTOR

016 -18 28C27120Y) CHIP TRANSISTOR

G419 25D1757(K) CHIF TRANSISTER

Rz20 258C27120Y) CHIP TRANSISTER

821 25K208(Y) CHIP FET

naz2 25C2714(Y) CHIP TRANZISTER

323 .24 DTC124EK DIGITAL TRANSISTER

223 25D1406(Y) TRANSISTOR

g2é6 #*| 25B13025 CHIP TRANSISTSR

Q27 2502712(Y) CHIP TRANSISTER

Q201,202 25C2712(Y) CHIP TRANSISTER

203 *1 25A1519 DIGITAL TRANSISTSR

8204 25027120Y) CHIF TRANSISTER

S212 W02-0388-05 RETARY ENCESDER

E: Scandinavia & Europe K:USA P: Canada W:Europe TM-231A : K,P,M1,M2
. TM-231E : T,W1,W2
U: PX(Far East, Hawaii) T:England ~ M: Other Areas

UE : AAFES(Europe) X: Australia A indicates safety critical components. 19



TM-231A/E

20

¥ New Parts
Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

Ref. No. |Address |New Parts No. Description Desti- Re-
Parts nation |marks
$RES &2 B & B & F B B & 8/78 &% i+ |
* | X58-3470--00 SUB UNIT (PLL)
X579-3130-00 MEDULE UNIT (APLC)
# | X59-3610~-00 MODULE UNIT (MIC AMP)
PLL (X58-3470-00)
53! CCP3FCHINZZ0J | CHIP © 22PF J
z CK73FB1H102K CHIP © 1000PF K
=3 CC73FCHLIHO20C CHIP L 2. OPF [
4 .5 CK?3FBIH472K CHIF C 4700FF K
Cé CC?P3FCHIHOL0Z CHIP C 1. OPF i
ce -9 CK?3FBIHI0ZK CHIP L 1000FF K
210 CK?3FB1H47ZK CHIP 4700PF k.
C11 CKY3FBIH102K CHIF 1000FF K
CS1 CCY3FCHIHI00D CHIP © 10PF D
csa CK?3FBIHI0ZK CHIF 1000PF K
Ca3 CLP3FCHIHL00D CHIP C 10PF D
CS4 CK7?3FBIH102K CHIF C 1000FF K
55 CK7P3FBIH223K CHIP 0. 022UF K
CS6 CK?P3FBIE3Y3K CHIF C 0.039UF K«
-101 CK?3FB1H223K CHIP C 0. 022UF K
€102,103 £92-0009-05 CHIF TAN 4. 7UF 10WV
C104 CK73FBLH102K CHIP C 1000PF K
Ci0s £92~-0003-05 CHIF TAN 0. 47UF 29WV
106 CK?3FBIH223K CHIP 0. 022UF K
c107 LCP3FCHIHLIOOD CHIF C 10PF D
2108 CCP3FUTIHRZ20J CHIP C 22FF J
€1092.110 CL73FB1IHI02K CHIP O Z22PF J
N1 E40-0311~0% PIN CONNECTER (3P)
CNZ2 E40-0411-0% FIN CENNECTOR (4F)
N3 ¥ | E40-5201-09 PIN CONNECTOR (7P)
#| Fil-1122-14 SHIELDING CRVER
L1 1L.40~-1581-80 SMALL FIXED INDUCTSR 1S0NH
L2 -4 L 40-33791-19 SMALL FIXED INDUCTSR 3. 3UH
LS * | L34-2336-05 CEIL
LSl L40-3372-81 SMALL FIXED INDUCTAR 3. 3UH
R1 RK7?3FB2ZA472J CHIP R 4. 7K J 1/10W
R2 RK73FB2AS61J CHIF R 560 J 1/10uW
R3 RK7?3FB2A101Jd CHIFP R 100 J 1/10W
R4 RK7?3FB2A121J CHIF R 120 J  1/10W
RS RK73FB2A470J CHIP R 47 J 1/10W
R&6 -7 RP2-0670-05 CHIF R 0 8HM
R8 RK?3FB2A101J CHIPF R 100 J  1/10W
R? RK73FR2ZA470J CHIF R 47 J 1/10W
R10 RK?3FRZA103J CHIP R 10K J 1710
RS1 RK?3FB2AR103J CHIP R 10K J 1/10W
RS2 RK7?3FB2AZ2Z3J CHIP R 22K J 17104
RG3 RK?3FB2AZ221J CHIFP R 220 J 1/10W
RS54 RK?3FB2A472d CHIF R 4, 7K J 1/10W
RSS RK73FB2RA473J CHIF R 47K J 1/10W
R101 RK?P3FB2A1S2T CHIP R 1. 8K J 1/10W
R102 R72-0670-05 CHIP R 0 BHM
R103 RK73FB2AZ22J CHIP R 2. 2K J 17100
R104 R92-0670-05 ZHIF R 0 SHM
R105 RK73FB2A222J CHIP R 2. 2K J 1/10W

E: Scandinavia & Europe K:USA
T:England

U: PX(Far East, Hawaii)
UE : AAFES(Europe)

P: Canada
M: Other Areas

X: Australia

W:Europe

TM-231A : K,P,M1,M2

TM-231E : T,W1,W2

A\ indicates safety critical components.
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TM-231A/E

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation |marks
PRBES & B g B & F B B & H/A 8B #® =] %
R106 RK?3FB2A372J CHIP R 3. 9K J 1/10W
R107-111 RKTP3FR2A473J CHIF R 47K J 1/10W
R112 RK73FB2AZ23J CHIP R 22k J 1/10W
R113 RK?P3FB2AR472J CHIF R 4. 7K J 1/10W
R114 R72-0670-05 CHIP R 0 8HM
DI .2 ¥ 1T33C CHIF DISDE
1291 MS54959FP [C(FRER SYNTHESIZER PLL)
o1 2502714(Y) CHIF TRANSISTER
0z 25K582 FET
051 25C2714Y) CHIF TRANSISTER
52 DTC144EK DIGITAL TRANSISTER
053 2502712(Y) CHIF TRANSISTER
1101.,102 2503324 (R) CHIP TRANSISTAR
APC {X59-3130-00)
1 CK?3FBiIH102K CHIP T 1000FF K
a2 C92-0501-0S5 CHIP TAN 1. SUF 6. 3WY
3 CK?3FB1H472K CHIP C 4700PF K
c4 CK?3FBIH102ZK CHIF C 1000FF K
S CK73FBLHA 72K CHIP C 4700RF K
Cé6 CK73FRIH102K CHIP £ 1000FPF K
E23-0471-05 TERMINAL
R1 RD41FB2B222J CYLND CHIP R 2.2K J 1/8u
R2 RD41FB2B102J CYLND CHIP R 1.0K J 1/8W
R3 RD41FR2B1S2J CYLND CHIP R 1.5K J 1/84W
R4 .5 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R& RD41FB2B1Z22J CYLND CHIP R 1.2K J 1/8u
01 .2 FMW1 DIGITAL TRANSISTER
03 25A1162(Y) CHIF TRANSISTAR
MIC AMP (X59-3610-00)
C1 CK?3FFLIELD4Z CHIP 0. 10uF  Z
cz2 *| CK?3GBIHIOZK CHIP 1000FF K
3 CK?P3FBIE333K CHIP 0. 033UF K
4 CCT3GCHIHZ70T CHIP 27PF J
LS £92-0004-05 CHIP TAN 1UF 16WV
Cé6 CK?P3FBIE333K CHIP 0. 033UF K
c? #| CK?3GRB1H&6BI1K CHIP C &BOPF K
[ CK?3GBIH332K CHIP 3300FF K
c9 #| CCP3GCHIHB20J CHIP C 82PF J
C1i0 % | CCP3GCHIMIONT CHIF 100PF J
Cii #| CK?3GRIH102K CHIP C 1000PF K
E23-0471-05 TERMINAL

R1 RK73GR1J223J CHIP R 22K J 1/16W
R2 RK?3GB1J104J CHIP R 100K J 1/16W
R3 #| RK73GR1JS61J CHIP R 560 J 1/16W
R4 RK73GB1J470J CHIP R 47 J 1/16W
RS *| RK73GB1JS61J CHIF R 560 J 1/16W
R6 % | RK73GB1J000J CHIP R 0.0 J 1/1&W
R7? RK73GR1J394J CHIP R 390K J 1/16W
RS % | RK7?3GB1J224J CHIP R 220K J 1/16W
R #| RK73GB1J184J CHIP R 180K J 1/16W
R10 RK73GB1J333J CHIP R 33k J 1/16U

E: Scandinavia & Europe K: USA P:Canada  W:Europe TM-231A : K,P.M1,M2

TM-231E : T,W1,W2
U: PX(Far East, Hawaii)

UE : AAFES(Europe)

T:England
X: Australia

M: Other Areas
A\ indicates safety critical components. 21




TM-231A/E

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES 4 B |§ B & F B g & B/ % it 4| &
R1t RK7P3FB2A473J CHIP R 47K J 1/10W
R1Z | RK73GB1J224J CHIP R 220K J 1/16W
R13 15 | RK73GB1JB23J CHIP R B2ZK J 1/16W
Rl1é #| RK73GR1J000J CHIF R 0.0 J 1/16W
Il NJIM4AS58M IC(BF AMP X2)
Nt | 28C4116(Y) CHIP TRANSISTAR
|
E: Scandinavia & Europe K: USA P:Canada  W:Europe .]T.m:gg:é ?:5\;'.}’,1\}\'/?2
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
SEMICONDUCTOR
Item New Parts No. Item New Parts No.
parts parts
Diode DSA3A1 Digital transistor ® 2SA1519
MI308 DTC124EK
MI1407 DTC144EK
DTC144WK
Chip diode 155181 FMG2
185184 FMWA1
188187
158193 FET 25K582
155226
* 1T33C Chip FET 25K208{Y)
DANZ235(K) 3SK131(V12)
DLS15685 35K 184(S)
* MA141A
iIC KRR-C001
Chip vari-cap 18v164
diode * LAS010M
LC7582
Zener diode 02CZ7.5(X.Y)
M54859FP
Transistor 2SD1406(Y) * MC7808CT
Chip transistor 25A1162(Y) NJM78LOSUA
NJM78LOBUA
2SB1119S NJM4558M
* 25B1302S
+ | TCO174F
25C2712(Y)
28C2714(Y) uPC1241H
28C3324(B) * 75108G-E10-1B
* 25C41186(Y)
Power module * S-AV17
28D1757(K)
H. IC * KCBO5
* KCCo2
* KCDO1

22



TM-231A/E

EXPLODED VIEW

9v-909C-88N
9-9092-L8N
S¥-909Z-€EN
G60-0990-60N
¥0-9290-60N

(de1-4) 9 X 92N
(dej-1g8) 9 X 9'ZN
M8 (00) 9 X 9T
X 9CLN

oL X EN

0w

23

Parts with the exploded numbers larger than 700 are not supplied.



TM-231A/E

PACKING

Polystyrene plate
{H11-0822-04)

Instruction manual (B50-8286-10)
Warranty card
(B46-0410-20) : K
(B46-0419-00) : W1
(B46-0422-00) : P

Protection bag
(H25-0720-04)

Protection plate

(H13-0814-04) Microphone

(T91-0379-05) : M1,M2
(T91-0380-05) : K,P

Protection bag (H25-0029-04) : K
(T91-0382-05) : T, W1,W2

Mic hook (J20-0319-24) : K
Pan head tapping screw {N46-3010-46) x 2 : K

Protection bag (H25-0049-03) —
DC cord (E30-2111-05) <)
Wrench (W01-0414-04) C Z

Screw set
{N99-0331-05)

Fuse (15A)
(F05-1531-05)

Polystyrene foamed fixture
(H10-2658-02)

Item carton box
(H01-8216-04) : K,M1,M2,P
(H01-8217-04) : T,W1,W2

24
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ADJUSTMENT

REQUIRED TEST EQUIPMENT

1.

2.

10.
11.

12.

13.

14.

DC V.M and Tester

1} High input impedance

RF VTVM (RF V.M)

1) Input impedance : TMQ min., 2pF max.
2) Voltage range : F.S = 10mV to 300V
3) Frequency range : Up to 460MHz
Frequency Counter (f. counter)

1) Input sensitivity : Approx. 50mV

2) Frequency range : Up to 4560MHz
DC Power Supply

1) Voltage : 10V to 17V, variable

2) Current : 15A min.

Power Meter

1) Measurement range : Approx. 30W, 3W, TW
2) Input impedance : 50Q

3) Frequency range : 450MHz
AFVTVM (AF V.M)

1) Input impedance : TMQ min.

2) Voltage range : F.S = tmV to 30V
3) Frequency range : 50Hz to 10kHz
AF Generator (AG)

1) Output frequency : 100Hz to 10kHz
2) Output voltage : 0.5mV to 1V
Linear Detector

1) Frequency range : 450MHz
Spectrum Analyzer

1) Frequency range : 460MHz
Directional Coupler

Oscilloscope

1) High sensitivity oscilloscope with horizontal input

terminal
SSG
1) Frequency range : 144MHz band
2) Modulation: AM and FM MOD.
3) Output level : 0.1uV to 100mV.
Dummy Load
1) 8Q, BW (approx.)
Noise Generator

1) Must generate ignition-like noise containing har-

monics beyond 450MHz.

o

15. Sweep Generator
1) Sweep range : 144MHz bands
16. Tracking Generator

PREPARATION

1) Unless otherwise specified, knobs and switches
should be set as follows Table 7.

POWER SW ON CALL OFF
AF VOL VR MIN SHIFT/AL OFF
SQL VOL VR MIN | TONE/T. ALT OFF
VEO VFO REV/STEP OFF
MR OFF DRS OFF
Table 7
mic () (Z) GND (MIC)
ss @ ®
powN (@) ®) M
GND @ up

Fig. 13 MIC terminals (view from front panel side)

2) Use an insulated adjusting rod to adjust trimmers and
coils.

3) To prevent damaging SSG, never set the sia nd by
switch to SEND while adjusting the receiver se ction.

4) Be sure to turn the power switch OFF, befare con-

necting the power cable to a power source.

5) SSG output levels are those at the time the output
terminal is open.

6) Meter and display section should be set as follows
Fig. 14.

—

VFO MR MH;

KENWOOD ™2

00O

"

Fig. 14
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COMMON SECTION ADJUSTMENT

ADJUSTMENT

Item

Condition

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

1. Setting

1) Source voltage : DC 13.8V
POWER SW : OFF
VOL VR : Full counter-clock-
wise (CCW)
SQL VR : CCW
TX-RX unit VR3, 4 : CCW
VR1 : Center

2. Reset

1) Turn POWER SW ON while
holding down MR/M.

Display 144.000

3.PLL

1) RX VCO
FREQ. : 144.975
FREQ. : 146.000
K.P.M1,M2,W2

W1

Receive.

DVM
Dummy

2) FREQ. : 136.000
K.P.M1,M2,W2
Receive.

3} TXVCO
FREQ. : 144.975
FREQ. : 146.000
K,P.M1,M2,W2

TW1

Transmit.

4) FREQ. : 173.995
Transmit,

M2,w2

TX-RX
Rear
panel

TP2
ANT

Check

1.7 ~24V

1.0V or more.

3.2 ~3.8V

10V or less.

4. Transmit
frequency
adjustment

1) FREQ. : 144.975
FREQ. : 146.000
K.,P,M1,.M2 W2

TW1

Transmit.

f.counter
Power
meter

Rear
panel

ANT

TX-RX

TC3

144.975MHz T, W1
146.000MHz
K.P,M1,M2,W2

+100Hz

RECEIVER SECTION ADJUSTMENT

Item

Condition

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

1.BPF

1) FREQ. : 145.050

FREQ. : 146.040
K,P.M1,M2

FREQ. : 146.050 w2
TX-RX unit VR1 : Center
Connect the SSG to ANT.
Connect the DC V.M to TP1.
SSG output : —113dBm (0.54V)
SSG MOD : 1kHz
SSG DEV : 3kHz

W1

DCV.M

TX-RX

TP1

TX-RX

L1~4

Repeat for MAX.

2. Distortion

1) FREQ. : 145.050
FREQ. : 146.040
K,P,M1,M2
FREQ. : 146.050 w2
SSG output : ~103dBm (1.7uV)
SSG MOD : 1kHz
SSG DEV : 3kHz

T.W1

Distortion
meter

Oscilloscope | -

Rear
panel

SP

TX-RX

L5, 6

Repeat for MIN.

Turn L6 core CCW until best
SINAD point obtained.
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ADJUSTMENT

Measurement Adjustment
Item Condition qui?)sr:l-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
3. Receiving 1) FREQ. : 145.050 TW1 AFV.M Rear |SP TX-RX |L1 ~ 6 | Check SINAD 12dB or more.
sensitivity FREQ. : 146.040 Oscilloscope | panel
K.P.M1,M2
FREQ. : 146.050 w2
SSG output : —123dBm (0.16V)
SSG MOD : 1kHz
SSG DEV : 3kHz
2) FREQ. : 144.040
K.P.M1,M2
FREQ. : 144.050 TW1,W2
3) FREQ. : 145.950 T.W1
FREQ. : 147.940
K.P.M1,M2
FREQ. : 147.950 W2
4. S-meter 1} FREQ. : 145.050 TW1 |LCD TX-BX |VR1 All S-meter seg-
FREQ. : 146.040 (S-meter) ments on (Adjust
K.P,M1,M2 VR1 so that last
FREQ. : 146.050 w2 segment just turns
SSG output : —93dBm (5uV) on).
SSG MOD : tkHz
SSG DEV : 3kHz
2) SSG : OFF Check S-meter off.
TRANSMITTER SECTION ADJUSTMENT
Measurement Adjustment
Item Condition equ}.i‘;sr;‘l-e | Unit | Terminal | Unit | Parts Method Specifications/Remarks
1-1. APC 1) FREQ. : 144,975 T.W1 | Power Rear |ANT Check 57W or more. |
FREQ. : 146.000 meter panel |
K.P.M1,M2,W2 | Ammeter |
TX-RX unit VR4 : CCW f’
Transmit. ON AIR LEDon. |
2) FREQ. : 146.975 TW1 TX-RX i VR4 54W +1W, 10.5A i less. ‘
FREQ. : 147.995 |
K,P.M1,M2 |
FREQ. : 147.950 w2 |
Transmit. !
3) FREQ. : 144.000 Check 49 ~ 59W |
Transmit. 10.5A or less
4) FREQ. : 144.975 T,W1 Read RF meter All RF meterLE Ds on.
FREQ. : 146.000 |
K,P.M1,M2,W2
Transmit.
1-2. MID 1) FREQ. : 144.975 T.W1 TX-RX | VRS 12W +=1W g
power FREQ:. : 146.000 Read RF meter 10 RF meterLE Ds on. ]
K.P.M1,M2,W2 |
MID SW : ON |
Transmit.
1-3. LOW 1) FREQ. : 144.975 T.W1 Check 3.0 ~ 8.0W ;
power FREQ. : 146.000 Read RF meter 6 RF meter [EDs on. %
K.P,M1,M2,W2 |
LOW SW : ON |
Transmit.
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ADJUSTMENT

Measurement Adjustment
Item Condition eqll{i‘iasr:ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
2.DEV. 1} FREQ. : 144.975 TW1 |Llinear Rear |ANT TX-RX |VR2 |*4.4kHz +200Hz
FREQ. : 146.000 detector |panel (Read higher abso- | Check for detected waveform.
K,P,M1,M2,W2 | Oscilloscope lute value of + or —
AG : 1kHz, 25mV  T,W1,W2 | Power value)
AG : 1kHz, 50mV K,P,M1,M2 | meter
Transmit.
2) AG : 1kHz, 25mV  T,W1,W2 Check +2.2 ~ 3.6kHz
AG : 1kHz, 5.0mV K,P,M1,M2
3. Protection 1} FREQ. : 145.975 T,W1 | Ammeter Check 11A or less.
FREQ. : 147.995
K,P.M1,M2
FREQ. : 147.950 w2
ANT : OPEN
Transmit.
4-1. TONE 1} FREQ. : 145.250 Linear Rear |ANT Check DEV.:£0.5 ~ 1.0kHz
TONE : ON detector |panel
Transmit. Oscilloscope
4-2, TONE 1) FREQ. : 144.975 TwW1 | Power TONE SW of MIC | DEV.:£2.5 ~ 5.0kHz
TM-231E FREQ. : 146.000 w2 |meter : ON.
Transmit.

TX-RX unit (X57-3310-XX)

VR1 : S-meter

VR3 : +4.4kHz at 1kHz, 26mV (T, W1,W2)
VR3 : £4.4kHz at 1kHz, 50mV (K.M1,M2,P)
VR4 : APC

VRS : MID POWER

L1 ~ 4 : BPF, RX sensitivity

L5 : Distortion, RX sensitivity

L6 : Distortion

TC1 : TX frequency
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PC BOARD VIEWS/CIRCUIT DIAGRAMS | M-231A/E
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TM-231A/E cIRcuIT DIAGRAM

PLL (X58-3470-00)
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PC BOARD VIEW/CIRCUIT DIAGRAM | M-231A/E
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TM-231A/E pc BoaRD viIEWS

TX-RX UNIT (X57-3310-XX) Component side view
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L SCHEMATIC DIAGRAM | M-231A/E
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TM-231A/E

TERMINAL FUNCTIONS

Connector | Terminal | Terminal Terminal Function Connector | Terminal | Terminal Terminal Function
No. No. Name No. No. Name
TX-RX UNIT (X57-3310-XX) (A/2) ozl & |
CN1 1 SP | Speaker input. 3 MIC | Mic output (From mic jack).
2 E GND. 4 ME | MIC GND. .
CN2 1 VOA | Power supply for voice memory. 5 TO Tone output (From 1C203).
2 VO Voice memory output. 6 E GND.
3 Vi Voice memory input. 7 Al Audio input (To AF VOL).
4 E GND. 8 A2 Audio output
-~ 5 BZZ (To electronic volume from AF VOL).
CN3 1 E GND. 9 BZ Beep output (From CPU).
2 SM | S-meter output. 10 8C | Common +8V.
3 sQ Squelch output. 1 PSW | Power switch control output
4 SC Squelch busy control output. {From CPU).
5 RD | Audio output. 12 B +13.8V.
6 DET 13 E GND. — —
7 DT PLL data. CN203 1 CK PLL IC clock output (From CPU P21). LCD ASS?Y I CTCSS UNIT I DRS UNI:—I
8 CK PLL clock. 2 DT PLL IC data output (From CPU P22). (B38-0311-15) TSU-6 DRU-1
9 EN1 | PLL enable. 3 | vcK l (OPTION) (OPTION)
10 NC 4 GND | GND. — i
1 EN2 | Shift register (IC5) enable. 5 D8 DRS unit data. g r[
12 NC 6 D1 DRS unit data.
13 E GND. 7 D2 DRS unit data.
CN4 1 E GND. 8 D4 DRS unit data. - | —— ™
2 NC CN204| 1 DST o204 | SESET
3 MIC Mic input (To MIC AMP unit). 2 5C Common +5V. 25C
4 ME MIC GND. 3 DV 6\9
5 TO Tone input. 4 VOB | DRS unit VOB output. Q203 | DIM SW
6 E GND. 5 VOA | DRS unit VOA output. 8c 2SA
7 Al Audio output (To AF VOL). 6 RD | DRS unit RD output. 1519
8 A2 Audio input 7 WR DRS unit WR output. 4.194304 =.E
(To electronic volume from AF VOL). 8 ACL | DRS unit RESET output. T CPU
9 BZ Beep input (To AF IC from CPU). 9 STBY | DRS unit STBY output
10 8C Common +8V. 10 OE RD
11 PSW | Power switch control input. CN205 1 CE LCD driver enable output. POWER 6V AVR Q201 1c201
12 B +13.8V. 2 DT | LCD driver data output. Caoas 9 pPD751086 SM
13 E GND. 3 CK | LCD driver clock output. LOGuA A0 -E10-18
TX-RX UNIT (X57-3310-XX) (B/2) CN206| 1 | GND | GND. RESET Sw s
e T [ £ [ow 2| % |y .
2 SM S-meter input (To CPU 1C201). W202 ] GND T GND
3 sQ Squelch input (To CPU 1C201). : L L BACK UP SW
4 sC Squelch busy control input 2 RD CTCSS unit voice de-modulation input. ENCODER
(To CPU 1C201). 3 C5 Common +5V. o
. 4 DET | CTCSS unit tone matching input. O
5 RD Audio input (CPU 1C201). .
6 DET 5 CTC | CTCSS un{t clock output.
7 DT | PLL data (From CPU 1C201). 6 | CTD | CTCSS unit data output. ,
8 CK | PLL clock (From CPU 1C201). 7 | CTS | CTCSS unit enable output. AF VR SO VR TONE D/A CONV
9 EN1 | PLL enable (From CPU 1C201). ¥ L{ 1c203; | rone
10 NC ) - [
1 EN2 | Shift register enable ”
From CPU IC201). P
'2 \C (Frof ) L A2 _s_o¢_‘>i
13 E GND. (X57-3310-XX)
(B/72)
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TM-231A/E

DRU-1 (DIGITAL RECORDING UNIT)

DRU-1 CIRCUIT DESCRIPTION

1. Overview

The DRU-1 is a digital recording and playback unit
designed to be installed inside the TM-231A/E series.
This unit has the following features:

* Recording received audio (for output to the internal
speaker) or transmit audio (microphone input)

» OQutputting recorded audio to the internal speaker or
outputting recorded audio as modulating signals
during transmission

¢ Built-in lithium battery back-up for maintaining DRU-
1 contents

2. Operations
» Recording received audio (for output to the
internal speaker)

Areceived signal from the VO pin is fed into pin 1 (0Y)
of the multiplexer IC1 (TC4052BF). It is then fed into pin
59 (MIC IN) of IC3 ({TC8830F) via pin 3 (Y). The signal is
amplified approx. 26dB by a mic amplifier in IC3, and
output via pin 60 (C1). The signal from pin 60 is fed into
pin 63 (C2) and amplified approx. 20dB. The amplified
signal is applied to pin 64 (MIC OUT) and pin 65 (AD}).

+ Recording transmit audio (microphone input)

Microphone input from the VI pin is amplified by Q5,
andfedinto pin 2 (2Y) of the mulfiplexer IC1 (TCA0528F).
It is then supplied to IC3 (TC8830F) via pin 3 (Y) and
recorded in the same way as in recording received
sound.

DRU-1 DESCRIPTION OF COMPONENTS
ACCESSORY UNIT (X42-3010-00)

» Outputting recorded audio to the internal
speaker
D/A convertor output from pin 66 (DAO) of IC3
(TC8830F)is passed through a CRfilter, andamplified by
Q6. The amplified signal is then fed into pin 13 (X) of the
multiplexer IC1(TC4052BF), and output to the VO pinvia
pin 14 (1X).

« Outputting recorded audio as modulating
signals during transmission

When sound recorded in the DRU-1 is played during
transmission, the same operations as written above in
outputting recorded audio to the internal speaker occur.
That is, D/A convertor output from pin 66 (DAO) of IC3
(TC8830F) is passed through a CRfilter, amplified by Q6,
andfedinto pin 13 (X) of the multiplexer IC1 (TC4052BF).
The sound, however, is output via pin 11 (3X).

V.OA V.OB On channel
{pin 10} | (pin 9)
Output to speaker H L 1X {pin 14)
Output during transmission H H 3X{pin 11)
Received audio recording L L 0Y (pin 1)
Transmit aidop recording L H 2Y (pin 2)

Table 1 IC1: TC4052BF operations

Component Use/Function Description
IC1 Multiplexer See DRU-1 circuit description.
IC3 Audio recording and playback | See DRU-1 semiconductor data.
1C4~7 S-RAM
Q5 AF ampilification Mic input amplification.
Q6 AF amplification Playback sound amplification.
D1 Reverse current prevention
D2 Reverse current prevention Back-up.




DRU-1 SEMICONDUCTOR DATA
1. Audio recording and playback : TC8830F (IC3)

« Terminal connection diagram

+ Block diagram

R/W

TM-231A/E

DRU-1 (DIGITAL RECORDING UNIT)

-
o a e wz ¥32 Zrem ALE
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁlﬁﬁlﬁﬁﬁ %—m EEE
IR 532 PTL LIV ITIBBLBYI Mic amp
[:
EQs — 55 S-RAM I/F
ACLC——]56
CPUM ——— 57 RfF—aA1 r
Vref C——] 568 31— A2
MIC INC—/—] 59 30F—=A3 ADM analyzer and D/A convertor,
C1 ——]60 29 A4 [<—] Address counter fe— synthesizer voltage follower
vDD T——] 61 28— A5
vss2 ] 62 27— VDD l
c2——]63 26— A6
MIC OUT —] 64 25— A7 Coincid
ADI ——] detection circuit
DAO ——]
FIL IN—— 1
Stop address Timing generator Bandpass filter j
register control circuit
’é‘ég Egg 23232‘2’ 835 Sggggi - Index register  fe—r
f
CPU I/F Status register
VDD VSS1 EOS PO —P3 RDWR CPUM XIN XOUT
VSS2 ACL 256K
STBY
PHO —PH3
» Terminal functions
Pin No.| Pin name |1/0 Function Pin No.| Pin name | 1/0 Function
1 FIL OUT | O | Not used. 41 XOUT | O | 512kHz oscillation circuit.
2 NC - | Not connected. 42 256K | | 64K/256K RAM select,
3 TEST | - | Not used. "H'" when 256K used.
4 D7 1/0 | RAM data I/O. 43 R/W O | RAM read/write output.
5 NC - | Not connected. 44 ALE - | Not used.
6 D6 I/0 | RAM data /0. 45 WR | | Write pulse input.
7 NC - | Not connected. 46 RD | Read pulse input.
8 D5 /0| RAM data I/O. 47~50 | PH3~PHO | - | Not used.
9 NC - | Not connected. 51~54| P3~P0 |1/O| Data bus.
10 D4 /0| RAM data I/O. 55 EOS - | Not used.
11,12 NC - | Not connected. 56 ACL | | Reset signal input.
13~16| D3~D0 |1/O| RAM data I/O. 57 CPUM I | "H'" when CPU control enabled.
17~19 | A14~A12 | O | RAM address output. 58 Vref O | Analog circuit reference voltage output.
20 Vss1 - | GND. 59 MIC IN | | Mic amp. 1 input.
21~26 | A11~A6 | O | RAM address output. 60 C1 O | Mic amp. 1 output.
27 VoD ~ | Power supply. 61 Vobp - | Power supply.
28~33| A5~A0 | O | RAM address output. 62 Vss2 - | GND.
34 CE - | Not used. 63 C2 | | Mic amp. 2 input.
35~38 | CE1~CE4 | O | RAM chip enable. 64 | MICOUT| O | Mic amp. 2 output.
39 STBY | Minimum current standby when standby 65 ADI | | Audio analysis circuit input.
inputis ""H". 66 DAO O | D/A convertor output.
40 XIN | 512kHz oscillation circuit. 67 FIL IN I | Not used.

MIC IN
MIC OUT
ADI

DAO

FILIN
FIL OUT
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» New Parts
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

TM-231A/E

DRU-1 (DIGITAL RECORDING UNIT)

DRU-1 PARTS LIST

Ref. No. |Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & B g B2 2 % 5 B & 5/8 % i* &) %
DRU-1
B42-3317-04 LABEL
- BS0-8290--00 INSTRUCTISN MANUAL
G10-0666-04 NSN-WBVEN FABRILC
G10-0677-04 NSBN-WSVEN FABRILC
G13-0913-04 FORMED FLATE
- HO1-8249-03 ITEM CARTON BSX
- HO3-2772-04 QUTER PACKING CASE
- H21-0704-04 PREBTECTIGN SHEET
- H25-0029-04 PRETECTIGN BAG
- H25-0710-04 PRETECTISN BAG
NB7-2606-46 BRAZIER HEAD TAPTITE SCREW
X42--3010-00 ACCESSBRY UNIT
ACCESSORY UNIT (X42-3010-00)
c1 CK?3FB1H103K CHIP C 0. 010UF K
c2 CK?3FB1H102K CHIP C 1000PF K
C3 CK?3FF1E154Z CHIP C 0. 15UF 4
c4 -6 CK?3FB1H103K CHIF C 0. 010UF K
c? CK7?3EF1C105Z CHIP C 1. OUF b4
c8 -10 CK?3FB1H103K CHIP C 0. 010UF K
C11 CK?3FF1E104Z CHIP 0. 10UF pA
c12 CK?3FB1H103K CHIP C 0. 010UF K
C13 »14 CK?3FB1H102K CHIP C 1000PF K
CiS CK?3FF1E104Z CHIF C 0. 10UF YA
Clé CK?3FB1H103K CHIP C 0.010UF K
Ci7? CK?3FF1E104Z CHIP C 0. 10UF Y4
c19 CK?3FB1H103K CHIP C 0.010UF K
cz20 CK?3FB1H102K CHIP C 1000PF K
c21 .22 CC?P3FSL1IHIO0LT CHIP C 100PF J
ca3 CK?3FB1H103K CHIP C 0. 010UF Kk
c24 £?2-0010-05 CHIP TAN 6. BUF 6. 3WV
cas CK?3EB1H104K CHIP C 0. 10UF K
C26 CK7?3FB1H103K CHIP C 0. 010UF K
ca27 CC?3FSL1H101J CHIP C 100PF J
C28 CK73FF1ELD4Z CHIP C 0. 10UF Z
CN1 *| E4D0-5207-0S PIN CSNNECTER
CN2 *| E40-5206-0S PIN CSNNECTER
CN3 *| E4D0-5181-05 FIN CONNECTER
W1 * | E31-6005-05 CONNECTING WIRE
W2 *| E31-6006-05 CONNECTING WIRE
W3 *| E31-6007-0S5 CENNECTING WIRE
F20-0520-04 INSULATING BSARD
F20-0521-04 INSULATING BSARD
X1 *| L?7-1398-05 CRYSTAL RESSNATER 3. 579545MHZ
X2 * | L78-00S0-05 RESBNATER S12KHZ
R1 RK73FB2A103J CHIP R 10K J 1/10W
R2 RK?3FB2A372J CHIP R 3. 7K J 1/10W
R3 RK73FB2R103J CHIP R 10K J 17104
R4 RK73FB2A10SJ CHIP R 1. OM J 1710
RS RK73FB2A102J CHIP R 1. 0K J 1/10W
E: Scandinavia & Europe K:USA P:Canada  W:Europe
U: PX(Far East, Hawaii) T:England ~ M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 44



TM-231A/E

» New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans Ie Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gelliefert.

DRU-1 (DIGITAL RECORDING UNIT)

Ref. No. Address |New Parts No. Description Desti- |Re-

Parts ) nation |marks
PRES i B |§H B & F B B & /8 % #® |
R6 R72-0670-0S CHIP R 0 8HM
R? RK?3FB2A223J CHIP R 22K J 1/10W
RB8 RK?3FB2A102J CHIP R 1. 0K J 1/104W
R9 RK?3FB2A10SJ CHIP R 1. 0OM J 1/10W
R10 R972-0670-0S CHIP R 0 8HM
R11 RK?3FB2A223J CHIP R 22K J 1/10W
R12 R92-0670-0S CHIP R 0 8HM
R13 RK7?3FB2A222J CHIP R 2. 2K J 1/10W
R14 RK?3FB2R472J CHIP R 4. 7K J 1/10W
R1S RK?3FB2A104J CHIP R 100K J 1/10W
Ri6 RK?3FB2A105J CHIP R 1. 0M J 1/104W
R17? RK?3FB2A103J CHIP R 10K J 1/104W
R18 RK?3FB2A10SJ CHIP R 1. 0M J 1/10W
R19 RK?3FB2AS62J CHIP R 5. 6K J 1/104W
Rz20 RK?3FB2A104J CHIP R 100K J 1/10W
R21 RK7?3FB2A103J CHIP R 10K J 1/10W
R22 RK?3FB2A102J CHIP R 1. 0K J 1/10W
R23 RK?3FB2AS64J CHIP R 560K J 1/10W
R24 RK?3FB2A273J CHIP R 27K J 1/10W
R25 RK?3FB2R6B3J CHIP R 68K J 1/104W
R26 RK7?3FB2A10SJ CHIP R 1.0M J 1/10W
Rz27? RK7?3FB2A222J CHIP R 2.2K J 1/10W
Rz28 RK?3FB2A224J CHIP R 220K J 1/10W
R29 -31 R92-0670-05 CHIP R 0 8HM
R32 RK?3FB2R220J CHIP R 22 J 1/10uW
R33 RK?3FB2A374J CHIP R 390K J 1/10W
DL 2 155184 DIGDE
IC1 * | TC4052BF IC(4CH MPX/DE-MPX)
1ca2 #| LR4102N Ic
1C3 * | TCB830F Ic
1c4 -7 HM62256LFP-1ST ic
m -3 25C2712(BL) TRANSISTER
04 DTC144EK DIGITAL TRANSISTER
5 .6 28C2712(BL) TRANSISTOR

W07-0326-05 LITHIUM BATTERY

E: Scandinavia & Europe K:USA

45 UE : AAFES(Europe)

P: Canada W:Europe
U: PX(Far East, Hawaii) T:England  M: Other Areas

X: Australia

A\ indicates safety critical components.

DRU-1 PC BOARD VIEWS ‘
ACCESSORY UNIT (X42-3010-00) Component side view

c o

E —

TM-231A/E pRu-

(DIGITAL RECORDING UNIT)

IC1 : TC4052BF 1C2 : LR4102N IC3 : TC8830F

IC4~7 : HMB2256LFP—15T Q5,6 : 25C2712(BL)

ACCESSORY UNIT (X42-3010-00) Foil side view

D1,2:1SS184

DTC144EK
28C2712(BL)
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DRU-1 SCHEMATIC DIAGRAM

DRU-1 (DIGITAL RECORDING UNIT)
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TM-231A/E  TM-231A/E

MC-44 (MULTI FUNCTION MICROPHONE) MC-44DM/MC-44DME

(MULTI FUNCTION MICROPHONE WITH AUTOPATCH)

MC-44 SCHEMATIC DIAGRAM MC-44DM/MC-44DME SCHEMATIC DIAGRAM
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MC-44 PARTS LIST l ahinkindand:
Ref. No.| N®W | Pparts No. Description o
parts l
* | A02-0896-08 | Case (Front) O
* A02-0900-08 | Case (Rear) l_ d
* B50-8293-08 | Instruction manual KEY BOARD PCB
E30-2149-08 | Curl cord
K29-3165-08 | Knob PTT
v | k29310808 | Koot Up MC-44DM/MC-44DME PARTS LIST
* K29-3169-08 | Knob DOWN New .
« | K29-3170-08 | Knob CALL, VFO, MR, PF Ref.No.| ors| Fortsho. Description
. . * A02-0898-08 | Case (Front) DTMF M
SW2. | x| $31-142208 | Slide switch  LOCK » | A200899-08 | Case (Front)  DTMF (With TONE) w
SWi1 * S50-1431-08 | Micro switch  PTT . A02-0901-08 | Case (Rear) DTMF
S7,8 * S59-1409-08 | Switch UP, DOWN
* T91-0383-08 Microphone element (Condenser microphone) * B50-8293-08 Instruction manual
E30-2149-08 Curl cord
K29-3165-08 Knob PTT
» | K29-3167-08 | Key top DTMF
* K29-3168-08 | Knob UP
* K29-3169-08 | Knob DOWN
SW2 * $31-1422-08 | Slide switch LOCK
SW1 * S50-1431-08 Micro switch PTT
S7.8 * S59-1409-08 | Switch UP, DOWN
* T91-0383-08 | Microphone element (Condenser microphone)
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MC-44E SCHEMATIC DIAGRAM

TM-231A/E

MC-44E (MULTI FUNCTION MICROPHONE)
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MC-44E PARTS LIST
Ref. No. New Parts No. Description
parts
* A02-0897-08 | Case (Front) With TONE
* A02-0900-08 | Case (Rear)
* B50-8293-08 Instruction manual
E30-2149-08 Curl cord
K29-3165-08 | Knob PTT
* K29-3168-08 | Knob upP
* K29-3169-08 | Knob DOWN
* K29-3170-08 | Knob 1750, VFO, MR, PF
SW2 * S$31-1422-08 Slide switch LOCK
SwWi1 * S50-1431-08 | Micro switch  PTT
S7,8 * $59-1409-08 | Switch UP, DOWN
* T91-0383-08 Microphone element (Condenser microphone)
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TM-231A/E

TSU-6 EXTERNAL VIEW

TSU-6 (CTCSS UNIT)

TSU-6 PARTS LIST

« : New Parts

TSU-6 REFERENCE DATA
TH-25's condition and MN4094BS (1C2) relationship

CTCSS | TONE | TX/RX MN4094BS terminal
switch | switch Qa5 Q6 Q1 ~4,7,8
OFF TX L H L
OFF RX L H L
ON TX L L See table 2
RX L H L
TX L L
OFF
RX H L
ON See table 2
TX L L
ON
RX H L

Ref. No. | New Parts No. Description
Parts
CTCSS UNIT (X52-3100-00)
Cc1 CK73FB1H102K Chip C 1000pF K
c2 C92-0010-05 Tantal 6.8uF 6.3WV
Cc3 * C92-0006-05 Tantal 3.3uF 4.0WV
C4,5 CK73EB1E104K ChipC 0.1uF K
C6 CK73EB1H223K Chip C 0.022uF K
Cc7 CK73EB1E104K ChipC 0.1uF K
C8,9 CC73FCH1H150J Chip C 15pF J
c10 CK73FB1H102K ChipC 1000pF K
cn CK73EB1E104K Chip C 0.1uF K
Cc12 C92-0507-05 Chip tan. 4.7uF 6.3WV
C13 * C92-0510-05 Chip tan. 3.3uF 4.0WV
. E40-5121-05 Pin connector (10P)
X1 L77-1313-05 X'tal resonator 4.194304MHz
R1-10 RK73FB2Acco) | Chip resistor
R12—14 RK73FB2AocooJ Chip resistor
VR1 * R12-3460-05 Trimming pot. 33k
(o)} DTC144TK Digital transistor
Q2 DTA114EK Digital transistor
Q3 2SC2712(GR) Chip transistor
1IC1 MN6520 IC
1C2 MN4094BS IC

TSU-6 FINE ADJUSTMENT OF TONE FREQUENCY

The tone frequency can be fine adjusted with an interval
of 0.5% step over the range of 0 to +1.5%. Ground the T1
(pin 10) and T2 (pin 9) of IC1 to obtain the desired fre-

quency.
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T T2

0% X X

+0.5% (€] X

+1.0% X o

+1.5% e} o
O : GND, X : OPEN

Table 3

Q1 ~ 4, 7,8 : Tone frequency setting

Q5 : TX/RX switch for MN6520 (IC1). ““"H" : RX, “'L"

: TX.

Q6 : Power switch for MN6520 (IC1). ““H” : OFF, “'L" : ON.

Table 1

Tone frequency and MN6520 (1C1) relationship

Tone
frequency
(Hz)

MN6520 terminal

&l

[ [ 54 |53 |

S

2

[

MN4094BS terminal

Q3

67.0

719

74.4
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91.5

94.8

100.0

H
H
H
H
H
H
L
L
L
H
H
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110.9
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TM-231A/E

TSU-6 (CTCSS UNIT)

TSU-6 PC BOARD VIEWS

Component side view Foil side view
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TSU-6 CIRCUIT DIAGRAM | : Foil side
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TM-231A/E

SPECIFICATIONS

General
FrequenCy range .......ocoveiieie it 144 to 148MHz : TM-231A (K,P,M1,M2), TM-231E (W2)
144 to 146MHz : TM-231E (T,W1)
MOGE ..ttt s etbe e F3E (FM)
Power requiremMents ........ccceeveeeieniiiniesenieceetee e 50Q
GrOUNG .ottt s s ae s s e e bbb st enes 13.8VDC £15% (11.7 to 15.8)
Frequency stability ........cccocvriiieniininiciiccicc Less than +£10ppm
Current drain
TransSMIit MOAE ....oveveeiiiniie ittt Less than 11A
Receiver mode with no signal ... .... Less than 0.6A
Operating temperature .................... ... =20°C to +60°C (-4°F to +140°F)
DIMensions (W X H X D) cucccverviereieeieeeeeiee et 140 x 40 x 160 mm (5-1/2"" x 1-37/64"' x 6-19/64"")
(Projection included) ..........cccocoveniieiiineniiniciencrn e 141 x 42 x 171 mm (5-9/16"" x 1-21/32" x 6-47/64")
WEIGNT ...ttt s e b saennene 1.2kg (2.65Ibs)
Transmitter
Output power*
50W
. TOW
.. Approx. 5W
.... Reactance modulation
SpUrious radiation ........ccceevieiieeniineeiineertee e e Less than -60dB
Maximum frequency deviation ...........c.ccceecveeieiiiecieeniinnennn +5kHz
Audio distortion (at 60% modulation). Less than 3% (300 to 3000Hz)
Microphone impedance..........cccuevvveeiieeniiieeiiee e 500 to 600Q
Receiver
CHTCUITTY veiiieeiniieiiieiniessrie s st sbee e sbbe s ssae s saveaesbeesanne s Double conversion superheterodyne
Intermediate frequency (1st/2nd) .....c..oceevenrevivcninr s 10.7MHz/455kHz
Sensitivity (12dB SINAD) .....cooevirierinirieinienencieicecce Less than 0.16pV
Selectivity
SBAB it s b e e More than 12kHz

“B0AB ...ttt Less than 24kHz
SUPUTIOUS TESPONSE ....cvveeereiniriiiieeertiestreeesteesraeesreeserseesneennnas Better than 70dB
SQUEICH SENSHIVITY cvveeviiecieictee et Less than 0.1uV
Output (5% diSTOMtION) ....ccoviveiviecieciieeree e More than 2W across 8Q loads
External speaker impedance .........cccoveeeieenvieeniiienireeiee e, 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.

KENWOOD CORPORATION

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

KENWOOD USA. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5145, U.S.A.

KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembricker Str. 15, 6056 Heusenstamm, West Germany

KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE SA.

13, Boulevard Ney, 75018 Paris, France

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.
(INCORPORATED IN N.S.W.)

4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia

KENWOOD & LEE ELECTRONICS, LTD.

Wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong {ong
KENWOOD ELECTRONICS CANADA INC.

P.O. BOX 1075, 959 Gana Court, Mississauga, Ontario, Canada L4T 42






