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"~ TM-331A

CIRCUIT DESCRIPTION

Circuit Configuration By Frequency

The TM-331A 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. That is, an incoming signal is mixed down to
the 1stintermediate frequency (IF) of 30.825MHz, using
a 1st local oscillator frequency of from 189.175 to
194.170MHz. The 1st IF signal is then mixed with the
2nd local oscillator frequency of 12.8MHz to generate

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.

220 ~ 224 995MH=z
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Fig. 1 Frequency configuration

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 signals 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 MQOS
FET that are used in the RF stage to obtain better two-
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Fig. 2 Front-end section

2 {(vari-cap tuning)

signal characteristics. The 1st mixer mixes the signal
with the 1st local oscillator frequency and converts it to
the 1st IF (30.826MHz). The signal then passes through
two monolithic crystal filters (MCFs) to remaove unnec-
essary near-by frequency components. The signal from
the MCFs is used as the 1st IF signal.

The 1stiFsignal isamplified and fed into IC1 (KCDO1)
inthe FM IF HIC. The IF signal is then mixed with the 2nd
local oscillator frequency of 30.370MHz to generate the
2nd IF of 465kHz. The 455kHz signal is then passed
through a six element ceramic filter (CFWMA455F), 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 (KCD01) in the FM
IFHIC is fed into 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
30.825MHz

+7.5kHz or more at 3dB
+28kHz or less at 40dB
1.5dB or less

3dB or less

60dB or more within +1MHz
(Spurious : 40dB or more}
1.4kQ/1pF

Table 1 MCF (L71-0270-05) (TX-RX unit XF1)

Nominal center frequency (fo)
Pass band width

Attenuation band width
Ripple

Insertion loss

Guaranteed attenuation

Terminating impedance

Item | Rating
Nominal center frequency | 455kHz + TkHz
6dB bandwidth +6kHz or more (from 455kHz}
50dB bandwidth +12 BkHz or less (from 455kHz)
Ripple 3dB or less
{within £4kHz of 465kHz)
Insertion loss 6dB or less
Guaranteed attenuation 35dB or more
(within +100kHz of 455kHz]
11O matching impedance 2.0kQ

Table 2 Ceramic filter CFWMA455F (L72-0372-05)
(TX-RX unit CF1)

RE

.}

—_—

]
o

R12 Qz

ci4

RS
D3
+H
\
b |
czo
H
i




TM-331A

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 amplification 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
(KCBO8). 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-331A 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 fromthe power module, so itis maintained at 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 Ve 17 v
Current consumption lcc 7 A
Input power Pin 76 = ZL = 500 0.6 (Wec1£72.5V) | W
Qutput power Po 40 w
Operating case temperature | Tclop) —30 ~ +110 i ®
Storage temperature Tstg =40 ~ +110 *C

Table 3 Power module M57774 maximum ratings (IC301)
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PLL Synthesizer Unit

Figure4isthe PLLandVCQ block diagram. In the TM-
331A, 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 6.2bkHz 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 10 of the PLLIC
(M54959FP), the LPF is deactivated-activated by Q4
only forthe momentwhen the TM-33 1A enters transmit
mode. This helps produce lock more rapidly than previ-
ous methods.

CIRCUIT DESCRIPTION

In 220MHz mode, fvco (RX) is calculated by the fol-
lowing formula:
fvco = (220 - 30.825) = {(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 (b, 10, 15, 20, or 25kHz step mode)
2048 (12.5kHz step mode)
In5, 10, 15, 20, or 25kHz step mode,
n=295andA=75.
Therefore, fVCO is calculated as follows:
fvCo = {{285 x 128) + 75} x 12800 / 2560
= {37760 + 75} x5
= 189176kHz = 189.175MHz

r_' — ——— — — — — — — — S— — — — S S— — —
I PLL LPF T I ¢ cont
L e | | a1,2: | | [ 501102 MIC
| || ™ M54959PF 2sC3z2a(e) [~ | 1733 AMP
= 1 04 SW |
T |
o 1 —E— 1
12_8MHz| | e | |
| | 25C |
| 2714 =
| | (v) |
| L __ __ B R
B P i PR
RX D10 : T
189.175 ~ | panzask [ 220.000 ~
1oa7omHz Lo 2] 224095MHz
T/R SW

Fig. 4 PLL block diagram



TM-331A
CIRCUIT DESCRIPTION

« 8T (8V i|_1 transmit mode) and unlock circuits o gy |EOMpITAN.
In receive mode, the base of Q11 has 0.7V. As 1
result, Q11 is on, and Q10 and Q8 are off, and the
collector of Q8 (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
IC5 becomes "L", turning Q11 off, and Q10 and Q8 on.
The 8T line is therefore supplied with 8V.
The unlock circuit operates only in transmit mode.
Q12isaPLL unlocking switching transistor. Usually, the
base of Q12 is supplied with OV ("'L"), and the collector
is supplied with 8V (""H"). Evmeindnd
When the PLL is unlocked, the base of Q12 is Shift register 1C5
supplied with 0.7V, turning Q12 on. As a result, the
collector of Q12 becomes "'L"' (0V). This turns Q10 off
and the collector of Q8 becomes 8V, turning it off.
Therefore, when the PLL is unlocked, Q8 is off remowv-
ing bias voltage from the 8T line. Without the 8T valtage
no transmit signal is generated.

Digital Control Unit it 5¢
» Overview 1e201 .[:.c L L:
oy . . CF ::h *'I‘- ‘sb'
The digital control unit consists of a several keys, a " R s -
rotary encoder input, a display, a reset circuit, a back-up B P —""“'m
circuit, and a tone output circuit. These circuits are i P e
controlled by a single microcomputer (CPU). . Wr I I l
o \c; o 0
* Key and rotary encoder input circuits . " x{ « X
The keys on the panel are arranged in matrix. Key 33 is eF [y ©

ke -
UP DOWN CALL WVFO MR R

input is fed into the CPU, using a key scan technigue.
Output from the rotary encoder is fed directly into the
CPU.

—_— BeTT

Fig. 6 Microphone key input circuit

» 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.
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CIRCUIT DESCRIPTION

= Reset and back-up circuits

When the TM-331A power is turned on, the reset
circuit sends a ''L" level pulse to the RESET pin of the
CPU for approx. 3ms. This initiates the power-on reset

« Shift register circuit

The shift register circuit consists of 1C5 (TCI174F).
The IC5 receives serial data from the microcomputer to
perform the controls listed below.

sequence.
When the TM-331A power is turned off, the back- Pin No. | Pin name Function

up circuit detects a voltage drop in the 13.8V line and GND

sets CPU INT4 to a "'"H"" level. This causes the CPU to 2 B1 Usually "H".

enter a back-up state. 3 B2 Open.

Electronic VOL select :
4 CE "H" when electronic VOL selected, "'L' when
~ 25 ,—9f—°3—, panel VOL selected or interface connected,
#e J 1 0 A i o 5 VOLD | Electronic VOL DOWN : "L" when DOVWN key ON.
Ko R Voo 6 | VOLU | Electronic YOL UP: "'L" when UP key ON.
8 " - 5 | MmuTE | AFMUTE: "H" when TX mode, AL 1ch
MT{; I- E:E —I Ic201 [CFU] receive mode, CTCSS, bell, or squelch is ON.
- L 7| = 44 Transmit/receive select : "H'' in RX mode,
] | RESET  INT4 8 T/R i A
13.8Y —0~ O—3 ' 9 XM TX power select : "H" in Hl ar MID mode,
POWER ' vss “L" in LOW mode.
> | &= TX power select : "H'" in HI mode
= 10 TXH power se :
.| "L 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 Voo

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 5

» Tone output circuit

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

_%_

Tone output

Fig. 8 Internal configuration of ladder resistor KRR-C001
(TX-RX unit 1C203)
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CIRCUIT DESCRIPTION

* PLL data output « Input and output of CTCSS unit (option)

PLL data is available from P21 (CK), P22 (DT), P81 The optional CTCSS unitreceivesdatafrom P21, P22,
(ACL), and P23 (EN1) of the CPU. Figure 9 is a timing an P73 of the CPU. Figure 11 is a timing chart for CTCSS
chart for PLL data transfer, and Figure 10 shows the data transfer, and Figure 12 shows the format of CTCSS
format of PLL data. data. When a tone from the CTCSS unit is detected, a

"H" level signal is sent to P63 of the CPU, opening the
_ 2t 21bit squelch.
K I | ] ’ "m m“m“”””m » Input and output of the remote control unit
{option)

When the optional remote control unit is connected,

DT a''H" level signal is applied to INTO of the CPU, and the
MSB LSB  MSB LSB following pins have different functions:

P03 — S1 : Serial data input pin

ACL ] P02 — S2 : Serial data output pin

P01 — SCK : Serial clock I/O pin

EM1 8bit

I

cTC I

Fig. 9 timing chart for PLL data transfer

MS

[ [
14i1ﬁ|‘5‘”J13]E20 1 cTD

LS

B
Shift register 1 2|3‘4‘5!s‘7} 3[9[10|11[12]13
| ! I

e < , | |
Division ratio A in HHW :
swallow counter |
|

]

|
P - . b
DivisionratioNin___ .,.[ﬂzl 2,[2,
main counter

MSEB LSB

CTs

24

[T ]

Port setting _ Fig. 11 Timing chart for CTCSS data transfer
o1[oz{oaod

Reference
frequency select
Tone frequency select data for CTCSS unit

The 21-bit data is made up of the following: D1| D2|D2|D4| D5
1. Division ratio data A and N (17 bits)
F (display - 30.826MHz in RX mode)

= {{N x 128) + A} x 12.8MHz / ref EMAmMblEBSH: £ B L M H W

N : Division ratio set in 10-bit main counter {binary) .
A : Division ratio set in 7-bit swallow counter {binary} Fig. 12 CTCSS data format

D6

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

Data Phase reference
D1 D2 frequency

L L B5kHz 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
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CIRCUIT DESCRIPTION

Pin No.| Pin name |1/0 |Logic Function Pin No.| Pin name | |/O |Logic Function
1 P41 o| - 33 PTHO1 [ - | Mic DOWN input.
2 P40 o - 34 PTHOO | - | Mic UP input.
3 P53 O - o 35 T E L Not used.
4 Pe2 |0 | = | rvadnaloutout ftone) 36 T0 | - | L | Not used.
5 P51 0| - 37 P23 O L | PLLIC enable output.
] P50 0| - 38 p22 O | - | PLLIC data output.
7 RESET | L Reset input. 39 P21 o] - PLL IC clock cutput.
8 X2 - - - 40 P20 Q| - Beeper output.
9 T R 41 | Po3/Sl | 1N | L~ | Mic DOWN/serial data input.
10 P63 | H | CTCSS tone matching input. 42 P0O2/SO | I/O | L/~ | Mic PTT input/serial data output.
1 P62 O | H | Power switch. 43 | PO1/SCK | I/~ | L/~ | Mic UP input/serial clock I/O.
12 P61 (6] = Mot used. 44 INT4 | H Back-up detect input.
13 P60 | - Mot used. 45 P123 I L | CALL, VFO
14 P73 O | H | CTCSS unit enable output, 46 P122 | L | F, MRM
15 P72 0 H Shift register enable output. 47 P121 | L SHIFT, MHz  Destination,
16 P71 o] H DRS unit VOB output, A8 P120 | L TOMNE key input.
17 P70 @] H DRS unit VOA output. 49 P133 | L REV
18 P83 8] = Not used. 50 P132 | L LOW, DRS
19 P82 O | H | DRSunit STBY output. 51 P131 | L | Transmit power select.
20 P81 O | L | DRS unit WR output. 52 P130 I L | Busy input.
21 P80 O | L | DRS unit AD output. 53 P143 | O | L | Squelch control,
22 P83 O H 54 P142 Q| H Dimmer control.
23 Pg2 O| H , 55 P141 O | - | LCD driver clock output.
24 P91 0| H e b6 P140 0O | - | LCD driver data output.
25 P90 O| H 57 NC - — | Not used.
26 Vss - — | GND. 58 Voo - - Power supply pin.
27 INT3 | H | DRS unit connect check. B9 P33 0| - LCD driver enable output.
28 INTZ2 | - Bralsr Rt 60 P32 0 L Distination output,
29 INT1 | = &1 P31 (0] L
- Key output.
30 INTO | H Remote connect detect input, 62 P30 0 H
31 PTHO3 | - | S-meter analog input. 63 P43 0 - .
32 | PTHO2 | | | - | Notused. & | Bz |0l = | e ddloumt il

Table 5 75108G-E10-1B terminal functions (TX-RX unit IC201)




DESCRIPTION OF COMPONENTS

TX-RX UNIT (X57-3320-10)

Component Use/Function Operation/Condition/Compatibility
IC1 2nd local oscillator, @ 1st IF signal input (30.825MHz). = - T
IF amplification, @ @ 2nd local oscillator (30.370MHz). NOISE AMP NOISE DET. AF AMP
detection, o ® Busy output. Hs Fl7 g -
low-frequency amplification, | @ Squelch control. 8 R/ i
noise amplification, @ S-meter output. I ozsw | AL
noise detection, @ RD output. - MIX, AMP, DET ﬂl:ig\\ 5
squelch switching #® Low-frequency output. C1: TKID387M W
10 9 it t4 13 4
~2¥88 b BB3IEER
IC3 AF amplification @ AF input, ® AF output.
IC4 Electronic volume contral, @ AF output, @ Panel volume input.
AF switch @ "'L" during step-up. Panel volume output.
@ " during step-down. @ AF input.
& "H" when electronic volume selected.
ICB Shift register See circuit description.
ICe BV AVR
IC7 10V AVR For PLL.
IC8 Transmit drive
ICo 8V AVR
1C201 Microprocessor See circuit description,
1C202 6Y AVR
1C203 Tone A/D convertor
a1 High-frequency amplification | Operates in receive mode.
Q2 1st mixer Converts received 220MHz-range signals to 1st IF 30.826MHz.
as High-frequency amplification | Amplifies 1st IF signal.
Q4 {1/2) RD line mute ON when DRS unit replays.
Q4 (2/2) AF line mute
Qs Low-frequency amplification | Operates when DRS unit replays.
Q6 AF line mute Operates when transmit mode, AL 1ch receive mode, CTCSS, bell or sguelch is ON.
Q7 BR switching ON in receive mode, & i
Qs BT switching ON in transmit mode.
Qs BR switching control ON in receive mode.
Q10 BT switching control ON in transmit mode.
Qn 8T switching control OFF in transmit mode.
Qi1z 8T switching control OFF when PLL locked.
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DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q13 ic li ON i i de.
Mic line mute in receive mode MIC > AM— 41— l_"—.)vcn
e MAX DEV. ;,
1C5-8
(TR
Q14 PLL 8V ripple filter
TONE
BCL = Q15 T2
Q1b CV line buffer
Vari- 9
ey —4
= :L cv
; ”re
Q18 VCO output amplification
Q17 TX power select ON in HI or MID mode. POWER MODULE
Br13.avi
APC [X59-3130-00)
PCV FB_DB
Q28
Qig TX power select ON in HI mode,
Q25 TX drive stage +B control
Q13 Power switch
Q20 Power switch control ON when power switch is ON.
Q201 Reset switch ON for approx. 3ms
when system power turned on, g
usually OFF.
Q202 Back-up switch OFF when 13.8V line becomes
7.5V or less,
usually ON.
Qz03 Dimmer switch
Q204 Reset switch ON for approx. 3ms when DRS power turned on, usually OFF.
D1 ~3,6 | Vari-cap tuning
D7 ~9 Reverse current prevention
D10 VCO output switch
D11 Temperature compensation For APC.
Di12,.18 Transmit/receive switching




DESCRIPTION OF COMPONENTS

TM-331A

Component Use/Function Operation/Condition/Compatibility
D14, 15 Power detection For APC.

D16 Reverse power protection

D201~203 | Reverse current prevention

D204, 205 | Microprocesser protection

D206, 207 | To be set at destination

D210 To be set at destination

D212 Back-up detection

PLL (X58-3580-10)

Component Use/Function Operation/Condition/Compatibility
IC1 PLL @ VCO input 189.175 ~ 194.170MHz in receive mode.
220.000 ~ 224 .895MHz in transmit mode.
@ "H" in transmit mode. @ "H" when PLL unlocked.
21,2 LPF
Q4 Transmit switch ON for moment when transmission starts.
Qs VCO output buffer
Q101 VCO 189.176 ~ 194.170MHz in receive mode.
220.000 ~ 224 995MHz in transmit mode,
Q102 VCO output buffer
D101,102 | VCO voltage control
D103 For modulation in TX mode

APC (X59-3130-00)

Component Use/Function Operation/Condition/Compatibility
Qa1 Differential amplification

Q2 (2/2) APC control

Q3 Drive stage +B AVR

MIC AMP (X59-3610-00)

Component Use/Function Operation/Condition/Compatibility
1C1 (1/2) Limited amplification

I1C1 (2/2) ERE

Q1 Low-frequency amplification
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PARTS LIST

CAPACITORS CC 45 TH 1H 220 J ccas Color* @ Capacitor value 1 0 3=0.01uF
1 2 3 4 5 5]
0 1 0=1pF 220 =22pF
1=Type ..... ceramic,electrolytic,etc. 4= Voltage rating 1 0 0=10pF T X
2 =Shape ...... round, square, etc. 5= Value | 15t number | Multiplier
3 = Temp. coefficient & = Tolerance 1 0 1=100pF 2nd number
® Temperature Coefficient 1 0 2=1000pF =0.001uF
1st Waord C L P R 5 T u 2nd Word G H J K E
Color* Black Red |Orange |Yellow | Green | Blue |Violet pom/“C + 30 +60 | £120 | £250 |+ 500
ppm/°C 0 —B80 | —150 | —220 | —330 | —470 | -750 o
Example CC45TH = —470:60 ppm/~C
® Tolerance
Code C D G J K M X z P No code Code B C D E G
(%) |+026|+05 | t2 | £5 | +10 | £20 | +40 | +80 |+100 | Mo 10pF—10~+50 IpF) | £0.1 [£025 | +06 | +1 2 |
—20 | =20 | -0 |5 47uF-10~+75
Less than 10 pF
o Rating voltags
2nd
word
A B 04 o E F G H J K v
1st |
word
0 l 1.0 1:25: 1.8 2.0 25 316 4.0 50 6.3 8.0 -
1 10 125 16 20 25 315 40 50 B3 BO 36
2 100 125 160 200 250 ANs 400 500 B30 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 5300 8000 =
® Chip capacitors Dimension
{EX)EC 73 F SLIHDOD 4 B S il Dimension code L w T
CoIC;2mm 102103 =17 — Refer to the table above.
e e ] i Empty 5605 | 50%05 | Lessthan20
1 B A8 B3 g E 32402 | 18402 |Lessthan1.25
(Chip) {CH,RH,UJSL)
EK 73 F FA1HGOG 2 F 20+0.3 1.26+0.2 Less than 1.256
(EX}I’.FE el Elenbentls o
1 234 5 6 7 imension
g LR 1=Type..... ceramic, electrolytic, etc. | Dimension code L w T | Wattage
RESISTORS 2 = Shape ...... round, square, etc. E 32+02 | 1.6+02|057 2B
o Chip resistor (Carbon) 4= Dimenaion F 20:03 |1.25:02 045 | 2A
GG R BN e 4 = Temp. coefficient
(EX) r_—:]: L—J; + e s | —u|_ ;J—| 5= Voltage rating Rating wattage
AT 6= Value Dimension
1 2 3 4 &5 6 7 B Cord | Wattage || Cord | Wattage || Cord | Wattage
(Chip) (B.,F) 7 = Tolerance. _ -
R LWL, — 2A |1/10w || 2E | 1/ 4w || 3A w @ i
arbon r
® 28 (1w 20 [1/ow] 30 [ ow
ARD14 A B 2CC00 J
i 8 e o B e ] e ) 2C |1/ ewW =
{2 R T T T
1 2 3 4 5 & 7

12
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» New Farts PARTS LI ST

Parts without Parts No. &re not supplied,
Les articles non mentionnes dans le Parts No. ne sant pas fourris.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. [Address|New Parts Na. Description Desti- |Re-
Parts nation |marks
EWES & & | § a4 E = B & B/8 K * | %
T™M-331A
= 1B A01-1065-03 METALLIC ZABINET (UPSIDE)
2 =h A1 -1066-03 METALILTC CABINET (BETTRM)
3 i1 B ALO0-1292-01 CHASSIS CALKED ASS
4 =A * | AzD=-z2&82-02 FANEL ASSY
£ =H Azs-0760-13 SUB FANEL
Ed 2B B38-0311-15 LCD ASSY
11 1B. 10 B4z-2455-04 LABEL (M4X8 MAX)
- % | B40-3712-04 MEDEL NAME FLATE
= R42--2454--04 SERTAL MR LABEL (PACKING)
= B42-3343-04 SERTAL NE LABEL (NAME PLATE)
- Ra:-3356-04 LABEL. (EXT 5P)
= B4&--0410-20 WARRANTY CARD
= BYS0-8286-10 INSTRUCTIAN MANLAL
E30-2111-05 DC CHRD
E31-3177¢-05 CENNECTING WIRE(SR)
# | E4D0-5205-05 PIN CENNECTER
15 b E30-2137-05 DT CERD
16 iz E30-2145-05 ANT CABLE
FO5-8021-05 FUSE (8A)
17 1c FO5-2036-05 FLUSE (20A)
18 2R Flz-0415-04 CENDUCTIVE SHEET
19 =3 F20-0521-04 INSULATING BEARDCLITHIUM BATT)
20 2B Fa0-0587-04 INSULATING SHEET(LITHIUM BATT)
2 1B GO2-0576-14 FLAT SPRING
23 2R G07-0405-05 kKhEE FIXED SFRING
24 1c G10-0651-04 NEN-WEVEN FABRTL
23 1R, 20 G10-D681-D4 NEM-WEVEN FABRIC(CHASS1IS)
2 20 G13-0707-04 CUSHIEN (6 KEY)
27 2B G13-0906-04 CUSHI BN (3 KEY)
28 = G13-0726-04 CUSHTAN
* | HOD1-Bzz2-D4 ITEM CARTEM BEX
= # | HO3-2746-04 NUTER PACKING CASE
= H10-2658-02 FELYSTYRENE FRAMED FIXTURE
s H11-0822-04 FELYSTYRENE PLATE
e H13-0814-0D4 FRETECTIBMN PLATE(BRACKET)
= HzS-0029-04 PRETECTIEN HAGOMIC HERK s SCREW)
= H25-004%9-03 FRETECTIAN BAG (DT CRRD)
H25-0720-04 PRETECTIAEN BAG (TM-331A)
J20-0317-24 MIC HARK
J2l-4147--14 STACKING PLATE
J29-0436-03 BRACKET
30 i J19-1434-04 HEL.DER (5F)
32 28 Ka7-3035-04 KNEE (VFE MRS MHZ)
33 2R Kz7-3036-04 KNRR (CALL.ETE)
34 =R K2v-3037-04 KMEE (LEW)
35 ZH K27-3038-04 KNEB (FEWER]
3¢ 2A Ka9-31546-04 kMR (MATND
37 2F K29-3157-04 KNEH (VL 5[
MNA&-3010-4e FAN HEAD TAPFPIMNG SCREW
N99-01331~0%5 SCREW SET
A =B NO%-DAz 604 SEREW
E: Scandinavia & Europe K:USA P:Canada  W:Europe

U: PX(Far East Hawai) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia M\ indicates safety critical components. 13



' TM-331A

» New Parts

PARTS LIST
Farts without Parts No. are not supplied.

Les articles non menticnnes 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
SRES &t EB|& B0 5 & = B & &/ 8 # it m %E
H 2B NOF-0450-05% SCREW
C ' NAF-2606-45 AVAL HEAD MACHINE SCREW
D o NB7-2606~44 BRAZIER HEAD TAPTITE SCREW
E 2B NER-—2al6-44 FLLAT HEAD TAPTITE SCREW
T91-0380-15 MICREFHENE
410 ) B TOV-0246-05 LAUDSPEAKER (FULLRANGE )
1§ i | LC7o8 ICCLCD DRIVER)
WO1-0414-04 WRENCH
41 2B W0?-0326-05 LITHIUM BATTERY
42 “Hs20 | ® | X57-3320--10 THR=RX UNIT
TX-RX UNIT (X57-3320-10)
1 TAFCHIHOZ0C CHIF [ 3H0PF -
Lz CEP3FCHIHOADD CHIF 6. DFF D
03 .4 K PAFBIHLDZK CHIP C 1000FF f¢:
B CEY3FRIH103K CHIP 0.010UF K
[é CEP3FBIHIOZK CHIF 1000PF K
Lk CCP3FCHIHORSE CHIP 0. 5FF s
-8 CCP3FCHIHSA0T CHIP S6FF J
25 CKTAFBE1IH1I03E CHIP C 0.010UF K
10 COTIFCHIHO20C CHIF 2. OPF C
Cli CLP3FCHIHSADS CHIP S56PF J
iz CE7AFBLH10ZE CHIFP LOAO0OFF K
C13 CCTIFCHIHLIOOD CHIP 10FF D
214 CCPEFCHIHSA0T CHIF I S6EFF J
C15 CKT3FRIHIDAK GHIF C 0. 010UF K
Clé <17 CIZ7FAFCHIHO40C CHIF 4. 0FF Iz
cig CKYIFBIHI DK CHIF C 1000FF K
cim CETIFB1IHI03K CHIP C 0. 010UF K
Ce CETIFBIHLOZK CHIF 1000FF (4
ca CCTIFCHLIHOADD CHIP [ A2 OPF D
22 23 CETIFBRIHLIOZK CHIF 0. 010UF K
CCP3FCHIHZZ0J CHIF IZ 22PF J
CEP3FBIHLOZK CHIF I 1000FF K
CLP3FCHIHL20d CHIP C 12PF J
CL73FCHIHZZ0 CHIF 39FF J
CE73FBIHIDZK CHIP C 1000FF [
c41 CET3EF1C1057 CHIP 1. OUF Z
Cdz2 CKP3FBTH1N3K LHIE & 0. 010UF K
C43 CEO4EWIA470M ELECTRE 47UF 1O
44 Coe-0002-05 CHIF TAN 0. 22UF 35WY
CA% L4 CETEEFL1C1052 CHIP C 1. OUF %
47 DK P3ER1IHL04K GHIF L 0. 10UF 4
Cdf CED4EW1RA47IM ELECTRE 470UF 10WY
49 ChPIFRIMIDSEK CHIFP IZ . 010uUF K
L0 CEO4EWLCA470M ELECTRA A47UF 16Wy
E51 ~5& CEO4EWTA470M ELECTRE 4 7UF 1Y
CEPAFBIHE?3K CHIP G 0. 027UF K
FFSLIHIOLT CHIP C 100FF g
CED4EWIE4RTM ELECTRR 4, 7L 25WY
CkTIEF1C1052 CHIF L. OLIF Z
CE?P3FRIHIOAEK CHIP C 0. 3nuF K
A0 CEQ4EW1A470M ELECTRA 47UF [ Ol
E: Scandinavia & Europe  K: USA P: Canada W:Europe
U: PX(Far East, Hawail) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia M\ indicates safety critical components.
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TM-331A

¥ Mew Parts

PARTS LIST
Parts without Parts No. are not supplied,

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

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
FHEFS |t R | 5 B s F S R B8 8 T | WE
6l CR2-0504-05 CHIFP-TAM 0. &8UF 20WY
L& LEO4EWIA470M ELECTRE 47F 1 0WY
63 CK7IFBIHAO3K LHIF: ¢ 0. MOUF g
Cée C92-0504-05 CHIF-TAM 0. &8UF 206
CES b CKTIFRIHIO2C CHIP C 1000RF K
CHH C92-0501-05 CHIF TAN 1. SUF . JWY
C6T +70 CEPAFBIHIOZE CHIF I 0. 01L0UF K
| CETIFBIH102E CHIP 1000PF K
Cre CR7PIEBIH47 3K CHIFP (. 047F K
LA CETPAFRIMID2K CHIP 1000PF K
274 CKP3EFICI 0% CHIP [ 1. OUF L
L7 .76 CKPIFBIH102K CHIF TO00PF K
CPy CKTIEF LC1057 CHIP [ 1. OUF Z
C78 CKPIFRIHIO2K CHIF 1O00FF K
(rd CCTPIFCHIHLIOOD CHIF 2 10PF [
[z {w] CETIFBIH102K CHIP 1000FPF &
(¢ CEP3FCHIHLOOD EHLE 13 10PF I
(B2 CK7IFRIHLO3K [ ] S 0. DIOUF K
a3 CED4EW1A470M ELECTR 47UF 1Y
Ca4q CEPAFBIHIN3ZK CHIF 0. 0100F K
CAS 06 CED4EWIAZ2 1M ELECTRRE 2elUF 10WY
Ce? .88 LEVAFRIHI 03K CHIF 0. 010UF K
CHT =92 CKPIFBIHIDZK CHIP ¢ 1000PF K
|2 2 CEPIFBIHIOSK CHIF 0. 010UF K
74 CEDAEW1A470M ELECTRE 47UF 10WY
L% .96 CKP3FRIMLIO3K CHIF 0.010UF K
£e7 CENAEWLC T 08M ELECTRA LOOOUF 16WY
B2 ) CEPIFBELIHI0ZK CHIF 1.000PE K
2100 CKP3EFIC105Z CHIP . 1. 0OUF Z
cini CKTPIFRIHIDZK CHIF 1000OPF K
ri0z CEO4EWLC 100m ELECTRES 10UF L&WY
Ci03 CLAS5LaH220T CERAMIE mePF J
m104 CR485L2HOZ0E CERAMIC 3. OFF L
cing CEPIFBIHIN2K CHIFP 1N00RF K
106 CERIFCHIMOS0E CHIF G OPF I
ci0v CEASHZHLI0ZK CERAMIC 1000PF K
C108 CC455.2HD400 CERAMIC 4, OFF B
(AN CETAFCHIHDZO0N CHIF & 0FF [
e N n| CCP3FCHIHO2DC CHIP T 2. OPF B
Clids=lt3 CEPIFRIHID2E CHIF 1000FF K
C114 CEYIFCHIHORSE CHIFP 0. 5PF 2
4 G 1L CL4ASSLAH 1800 CERAMIT 18FF J
G116 CEVAFCHIMO200 CHIF I . (PF I
C11y CEP3FCHIHO30C CHIP 3. OFF Iz
c1ie CMY3F2H0S00 CHIP C 5. OPF D
CKYIFRIHIDZK CHIF 1000FF K
C92--0511-05 CHIF TAN 0. 15UF F5WY
CKP3EFICIDSZ CHIF 1. OUF Z
CKP3FRIH102K CHIF I 1000PF K
CKP3EFICINSGZ CHIF 1. OUF 7
CCPIFCHIHO80D CHIP 8. OFF N}
CEPIFRIHLID3K CHIF 0. 010UF K
CED4ACWICIO0M ELECTRE 10UF 16WY
CETIFBIHZ23K CHIF I 0. D22UF K
CICPIFBIHIOMN CHIF 1000FF K
E: Scandinavia & Europe  K: USA P: Canada W:Europe
U: PX(Far East Hawai) T:England M. Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components,
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» New Parts

PARTS LIST

Parts without Parts No. are nat supplied.
Les articles non mentionnes dans |& Parts No. ne sont pas fournis
Teile ohne Parts No. werden nicht gellefert.

Ref. Na. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
sRES |4 M |§ g s F 2 H & &/8 8B it | %
Ca206.207 CCP3FEHIH330T CHIF I 33FF J
ceng. 209 CETIFBIHI03K CHIP 1 0.010UF K
C2l0.215 CRPAFBRIHLOK CHIF 1000PF K
Ca2la CKP3FR1IHZ 23K LHIF & 0. D22UF K
Lel? CPIFRIHLI02K CHIF C 1000FF 8
T CO5-0347-05% TRIMMING 10FF
M1 E40-3237-05 PIN CENNELCTRR (5F)
Chiz E40-51B2-0% FIN CENNECTER (URTICE)
TN3 «4 E40-5202-015 PIN CHENNECTRR (CANTREL)
CHENT 20z E40-5203-05% PIN CRANNECTER  (TX-RX)
D03 E40-5185-035 PIN CANNECTHAR (UBTCE 8P)
[ P e E40-5187-05 PIN CENNECTER (URICE 10P)
NS 206 E40-5204--0% PIN CONNECTER  (LCD)
J1 E11-0425-05 PHANE  JACK
J101 E0&-DE58-15 AF METAL SRCKET
TRL 2 E23-0465-05 TERMIMNAL
W E33-1872-03 FINIGHED WIRE ZET(HET)
Wz 1 E33—-1871-05 FINISHED WIRE SET
Wiz E31 ~6003-159 CENNECTIMNG WIRE(DTCSS)
Lo L 79085505 CERAMIC DISERT
CF1 | Te-037e~( CERAMIC FILTER (455KHZ)
L1 -4 L34~-4103-D5 CRTL
[ L34-araS-15 TUNING CRIL
L& l.34-2157-05 TURING CRIL
(e L40-1001--48 SMAll. FIXED INDUCTHRC100UHY
L8 L.34-1239-0% CEIL
L9 L. 34120705 CRIL
- L0 . 34-1208-05 CRIL
12 «13 L.34-0641-05 CRIL
Li4 3| L4D-47ve--48 SHALL FIXED INDUCTER(47NH)
.15 |.40-1092-81 SMALL FIXED INDUCTERCLUH)
|1 e . 34-0908-03 CRIL
X1 L7 ?=-1312--05 CRYSTAL RESENATRRCI0. 370MHZ)
xe L7 7140805 CRYSTAL RESBHNATER(1Z. 8MHZ)
*e 1 .77=1397-05 CRYSTAL RESENATER (4. 1924304MHZ)
1 L7 1-0270-05 MLF (30, B25MHZ)
1 RE73FE2A10L.T ZHIFP R 100 J o LZ10W
Rl RICPAFB2AZEET CHIP R 33K J O 1/10W
Re Rk 73FR2AZ 74T CHIP R 270K J 1/10W
R4 RICTAFB2A1NET CHIP R 10K Joo1/10W
R5 REKTIFB2ALOLT CHIF R 100 T 1100
Ré RKTIFB2A103] CHIP R 1.0k J o 1/10W
Ry =2 RKTIFBZA104d CHIF R 100K g1/ 10W
R10 RICT3FB2A473T CHIF R 47K J o 1/10W
R11 RETAFBZALE3T LHIF R 2k Jo 110K
R1% RETIFB2A4T0T CHIF R 4% J o 1/100M
R13 RK7IFB2AZ AT CHIP R s J o 1/10W
R4 REVAFR2AZ210 CHIF R 220 J o 1/10W
R15 RKPIFR2A104T CHIF R 100k J 17100
R1é R 7AFB2A102T CHIF R 1. Ok J 17104
R17 FIE? BB Al e T CHIP R 2. 2k J o 1/10W
R18 REKT3FB2A1I01T CHIF R 100 J o110
R19 RPE-0670-05 CHIP R 0 &M
E: Scandinavia & Europe  K:USA P: Canada  W:Elrope

U: PX(Far East. Hawaii)
_l£: AAFES(Europe)

T:England

M: Other Araas

X: Australia

A\ indicates safety critical components.




TM-331A

* New Parts

Parts without Parts No. are not supplled,

Les articles non mentionnes dans |2 Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. : Description Desti- |Re-
Parts nation |marks
PRES L E | g #Hoa F 5 B R AR B + | s
R0 RETAFREALZZT CHIF R . 2K J o 1/10u
21 s RI2-0670-05 CHIF R 0 AHM
Re3 RE7PAFRZA471.T GHIFP R av0 J o 1/10u
Rieed RETIFB2A10LT CHIF R 100 J oo 1/10W
Rt REP3FEZA103T CHIF R 10K Joo1/10U
26 RETIFB2AATIT CHIF R 47K J o 1/10uW
R27? 228 RK7P3FR2A103T CHIF R 10K J o 1/10W
259 230 RETIFB2A102T CHIF R 1. 0K J1/10W
R3A1 RE?IFBZAIF4T CHIF R 30K J o 1/100
R32 RETIFB2A3E1T CHIF R 330 J 1/10W
R34 REPIFBEAZILS CHIF R 330 J o 1/10W
RAG RE73FB2AIR3S CHIF R o Jo1/10W
R44 RETIFR2AL0LT CHIF R 100 J o 1/10U
R4% RY2-0670-05 CHIP R [ EHM
RAG RICPIFR2A102T CHIF R 1. 0K J o 1/10U
R4 RETIFRZA4 73T CHIF R 47K J1/10W
R4g RK7?IFRZA3IIT CHIF R J3k Jo1710W
R4a9 REVIFHE2AAT3T CHIF R 47K Jo1/10W
Ra0 RE7IFBeRz2e 3T CHIF R 22K J o 1/10uW
R% 1. RETIFR2A472T CHIF R 4, 7K Jo1/10W
RS RK?IFHZA102T CHIF R 1. 0K Joo1/10u
RE3 RKTIFB2A334T CHIP R 330K Joo1/10W
R4 RKT CHIF R 22K J O 1/10W
RES RE73F CHIP R 1. 8k J o 1/10W
R&6 58 RETIFREAIO3T CHIF R 10K Jo1/10W
R&7 RETIFBEZALEB2] CHIF R 1. BK J o 1/10W
R0 RKPIFB2O223T CHIP R el J 1710
R REPIFEZA473) CHIF R 47K J 1/10W
Rz RPE-0670--015 CHIF R 0 §HM
R&S RETAFB2A332S CHIP R o A | J o110
Fifadt REPIFR2AZ92T CHIP R 39K J o L/10W
RES s 6b R&--0670-05 CHIF R 0 BHM
Ré&7? REPIFR2AZ20T CHIF R 28 J o 1/10W
& W2 -06 7005 LHIF 0 BHM
RE&9 RICPIFR2ATHAT CHIF R 180K Jo1/10u
R7O .71 REVIFBZALIDET CHIF R 10k J o 1/10W
Ry RPE-0670-05 CHIP R [ &HM
R3S RETIFEZAZZ3T CHIF et J o 1/10W
R4 RP2=-0670-0% EHIP R (1 EHM
RS -7d RETIFBEA4T2T CHIF R 4. 7K J 1100
R7? REKTIFBEA1OST CHIF R L. OM J 1/710W
RB0 RETVIFB2A104T CHIF R 100k Joo1/10W
&1 RETIFBEA4ATLS CHIFP R 470 J o L/10W
REz RETPIFRZAZE0T CHIP R L J o 1/10W
RE3 RI&-0670-05 CHIP R 01 8HM
RE4 REPIFBZALGES CHIP R 1. Gk Joo1/10W
T4 RP2-067T0--05% CHIP R {1 BHM
RBE RE7IFREAZE3S CHIP R Eek J o 1/10W
RBT RE7TIFB2A103J CHIP R 10k J1/10W
RB&H .87 REYAFB2A101S CHIF R 100 J o 1/10W
Ra0 REK7IFBRARZZT CHIP R =2k J o 1/10W
R%1 RETIFBZA10Z2I CHIF R 1. 0K J o 1/10W
R92 REPIFB2ZA104.J CHIP R 100K J 17100
R7A RETIFB2AZ20L CHIF R P J o 1/10W
RO5 RKKP3FBZAB22T CHIFP R 8. 2K J o 1/10W
E: Scandinavia & Europe  K: USA P: Canada W:Eurcpe

U: PX(Far East, Hawaii}' T:England  M: Other Areas
UE : AAFES(Eurape) X: Australia A\ indicates safety critical components. 17
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» New Parts
Parts without Parts No, are not supplied.

PARTS LIST

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.,

Telle ochne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation |marks
pRES (& B|(f| % & % 8 B8 5/8 % £ W%
K76 RETIFB2A103T CHIF R 10K J 1/10W
RV RP2-1215-05 CHIF R 4710 1/ EW
R78 REPIFB2ZA103T CHIF R 10K Jo1/10W
R1.00 RI2-D6T0-05 CHIF R 0 BHM
R102 R72-06%7-05 SRL.ID 10 L/
R10O3 R92-1213-05
Ri1D4,10% REFIFRZAZZ3T CHIF R Pl J o1/ 10W
RIDV R2-D670-05 CHIF R  @HM
R108 REKV3FRAA2T3S CHIF R 27K J o 1/10W
R201 RETIFBEA4 TR CHIF R 4, 7 Jo1s10W
Rz0z RK73FBEZALD4T CHIP R 100K Jo1/10u
R=03 RE?3FBEADEE] CHIF R SEk J o110
04 RETIFB2A103S CHIF R 10K J 110
R=05 R92-0670-05 CHIF R 0 EHM
RE0T R92-0670-05 CHIF R 0 EHM
R208-2210 RE73FB2A4 T3 CHIF R 47K J o 1/10u
R211-213 RET?IFBZAL102T CHIR R 1, Ok J o 1/10W
Rl RIEPAFB2A105] CHIF R 1.0M J o 1/10W
Rl 217 RETIFBIALO4T CHTP R 10300k J o 1/10W
R218 RKT3FBRZAIDZT CHIF R 1. DK JoO1/10uW
Ral% RETPIFBZA4TIT CHIF R 47k JoLA10W
Reel) RKT3FB2AZ3T CHIF R 3. 3K Joo1/10W
R221 REKTIFBZA474T CHIF R 470K Jo1L/10W
Reee RETPIFRZA4TIT CHIF R 47K J oA 10W
R223 RAz=-1212-0%
Reed RK7IFB2A4 740 CHIF R 470K J o1 /10W
R225 REPIFB2R4 720 CHIP R ¢, K J o 1/10W
Reet—a30 RY2-DETO-05 CHIF R 0 BHM
R232. 233 REKTIFBEA4 T CHIF R 4. 7K Joo1s10uW
Rz34 RP2-0670-08 CHIF R 0 RBHM
R2Z35 RETIFB2ASA3] CHIP R Sk J o 1/10uW
R 36 RKTPIFRzA474d CHIF R 470K, J 17100
THI1 RI2-1216-05 THERMISTRR 10K
VR 1 Rlz-n05Es-05 TRIMMING PRT. 100K
UR3 R12=-3132~05 TRIMMING PET. 47K
VR4 5 R12=-3126-05 TRIMMIMG FRT. 10K
VR0 RO5-3441-05 FPETENTIGMETER 10K (A) (VL)
URZDE ROS-4420-05 FRTENTIABMETER  SOK(HE) (5010
5201 S40-2458-05 PUEH SWITCH (PHWER)
Selz-211 540108605 TACT SWITCH
Bl =3 15V164 CHIP VARI-CAR DIGDE
Dés 15V 64 CHIF VARI-CAF DIBDE
Dy DLE15ES CHIP DIEDE
g 9 155184 CHIF DIRADE
Do NANZ3S K CHIP DISDE
D1 MATTEA CHIF DIGDE
Dia MI407 DIBDE
D13 MI1308 NI8DE
D4 .15 155226 CHIP DIRDE
D1é DEAZAL DIRDE
D17 186 DTC124EK DIGITAL TRANSISTER
D01 DL5158% CHIF DISDE
D0z 155181 CHIF DIBDE
D03 155184 CHIF DINDE
E: Scandinavia & Europe  K: USA P:Canada  WiEurope ABERLBL
U: PX(Far East, Hawaii) T:England  M: Other Areas

UE : AAFES(Europe)

X: Australia

/A indicates safety critical components.
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* New Parts

Parts without Parts No. are not supplied.

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

Ref. No. Address (New Parts No. Description Desti- |Re-
Par ts) nation |marks
FERES (& B |gH ® aEE S B & a8 8K | %
D204 155187 CHIFP DIBDE
DE0S 155193 CHIF DIBDE
D206 207 155187 CHIF DIADE
D0 MA141A CHIF DISDE
Dz12 D20Z7. (XY CHIF ZENER DIGDE
11 KCDOL H. T
IC3 UFC1241H 1
TCa KLCOE H. IC
15 TC9174F TC(CMBRS 1700
1064 NJMPBLOSGUA TCIVALTAGE REGULATER,S +5V]
o7 LASDO9M i 3 b
Ia * | KCBOA H. IC
o) ME7ROBCT TCGVBLTAGE REGUILATRRS, +8U)
To01 Toi08G-E10-18 ICIMICREPRBIESSER) &=T7 < /08 Fot M @*1215(
Ta02 MNJMPELOALR TCOVALTAGE REGULATARS +6U) .
122003 KRR-CO01 IZ(CHIP METWERK )
16301 METPT4 ICCPRWER MBDULE)
[ = JE18405) CHIF FET
0% 25C2714(Y) CHIF TRANSISTHR
4 MG DIGITAL TRANSISTHER
oE 280C27120Y) CHIF TRANSISTER
(A1 2SD17ET (k) CHIF TRANSTISTER
L 25011195 CHIF TRANSISTAR
119 DTC 144K DIGITAL TRANS [ETER
nig 12 25C2T120Y) CHIF TRANSISTER
13 2ED1TE7(K) CHIF TRANSISTRR
Q4 ABCEVLZY) CHIF TRANSIGZTOR
1 AEK2080Y) CHIF FET
116 Pl sera AR o CHIF TRAMSISTER
119 25813085 CHIF TRANSISTAER
(] 28027120Y) CHIF RTANSTSTER
{25 P D 14060Y) TRANS TS THR
H2007 2202 aravialy) CHIF TRANSISTER
a3 E“ﬂlwl? DIGITAL. TRANSISTHR
D24 2BLaTIANY) CHIF TRANSISTER
Sele WO2-03808-05 ENCRDER
# | X9B-3580-10 SUB YMIT (PLL.}
K593 1 30--00 MEDULE LNTT (AR
Xo9-3610-00 MBDULE LINIT (MIC AMF)
PLL (X58-3580-10)
21 CRPAFEIHZ 23K CHIP [ 0. 0zE0F K
e LLP3FCHIHT R0 CHIF 12PF J
545 CITAFUT LH2200 CHIF [ S2PF J
C4 CKTPAFBIHINZK CHIF I 1.000RF K
|4 CK?3ERIH3ZZK CHIF C 0. 0D33UF K
Cér CET3FBIHI0ZE CHIP C 1000FF I¢;
L7 CKTIFBIHEZ3K CHIF © 0. D22UF K
[0 I e -0008-05 CHIF TAN 3. 3UF 16WY
ci0 L?” 050205 ELECTRE 0. J3UF 35k
211 CKV3IFBIH223k CHIP C 0. O22UF K
Ciz COPAFCHIHI00N CHIR 10PF D
13 FK?UFH E393K CHIF 0. 035UF K
14 CCT3FCHTHOS0 CHIF 5. OPF [}
15 CKP3IFBIHI102K CHIP LoooPF - K
E: Scandinavia & Europe  K:USA P:Canada  W:Europe
U: PX(Far Fast, Hawail) ~T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components, 19
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»* New Parts

Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis
Teile ohne Parts No. werdennicht geliefert.

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

Parts| nation |marks
$HRES & B |& ®H & F 5 82 & &a/8 8 4 o P %
D16 #17 CCP3FSLIHIOLT CHIF 100PF J
c10L.102 CETIFBRIH102K CHIP T 1000FF 4
2103 CKTIAFBIHATLIE CHIP C A470PF i
C104 CCP3FCHIHDS0N CHIP 3. OPF L
103 CCPIFCHIHDADL CHIP [T 4, OFF iZ
C106, 107 CLPAFCHIHIRSE CHIP 1. 5PF 4
2108 CEP3FCHIHZ200 CHIF 2AFF J
Cc1oe CCVAFCHIHI80J CHIP C 1BPF J
110 CEPIFCHIHOLOL CHIF 1. OFF [
C111 CC73FCHIHOSE CHIF 1 5. OPF E
C112.113 CE?3FBIH102K CHIP C 1000FF K
LML E40-5201-05 FIN CRNMNECTER  (7F)
CNLOT E40-0411-05 PIN CENMECTER  (4F)
CHTOE E40-0311--05 PIN CENMECTEBR  (3F)

Fll-liz2-14 SHIELDIMG CAVER
L1 .40-1082-48 SrALL. FIXED THNDUCTER (1O0NH)
LIC » 100 .40-3371-17 SMALL FIXED INDUCTER (. 3UH)
L103 ¥ | L34-2341-05 CEIL
104 # | L40=-1292-19 SMALL FIXED INDUCTER (L. 2UH)
L105 L40-5682-19 SHMALL FIXED IMDUCTER (O, S6UHD
L. 10 * | L40~-6872-48 SMALL. FIXED INDUCTER (GENH)
R1 .2 RICTAFBEA4TAT CHIF R 47K J o110
k3 =D RK7IFB2AL02T CHIP R 1. DK Jo1/10uW
Res W7 R72-0670-05 CHIF R 0 BHM
kB RETIFBZAZ32T CHIP R Fled J o 1L/10W
R RETIFB2AIIET CHIF R 3. 9K J  1/10W
R10 =12 RKTIFB2A473T CHIP R A7k Joo1/10W
Ri13 REVAFBEA1O3J CHIP R 10K J o110
F14 RIETIFEB2A3I1T CHIF R 330 J 1710
R1%G CPAFBZ2A4TE] CHIP R 4. 7K J 17100
1 ¢ REPAFRZAZZAT CHIP R 2. 2K J 1710
R101 R22--0670-05 LHIP R 0 BHM
R102 RICTIFB2A102 CHIP R 1. Ok Jo1/710W
R101S REPIFBZAT040 CHIF R 100K Joo1/10uW
R104 RETIFEZ2A4 70T CHIP R 47 J o 1L/10u
R10& RETAFR2AGEND CHIF R [at2] J o 1/10uW
R107 RETIFB2A4 700 CHIF R a7 J o 1/10W
R10O8 RETIFBEAZTZ] CHIF R 3.9k Jo1/10W
R109 RKTIFBZA1D3] CHIF R 10K Joo1/10W
R110 REPIFBEfAEZ 1] CHIP R 2 J 1/10W
D1t =102 # | 1T330 CHIP URRI-CAF DIADE
D113 150164 CHIP VAR -CAP DINDE
i MS4959FF ICCFRERD SYNTHESIZER PLLY
01 .2 2503324 (B) CHIP TRANSISTHER
14 * | DTC1432K DIGITAL TRANSISTER
(s 258027140Y) CHIF TRANSISTHR
2101 255 FET
0oz 2503120 CHIF TRANSISTOR
APC (X59-3130-00)
1 CE7IFRIHLIDZE CHIF C 1000FF K
[ £92-0501--05 CHIP TAN 1. BUF G, 3WY
L3 CET3FB1IHA V2K CHIF [ 4T00PF [
E: Scandinavia & Europe K USA P: Canada W:Eurape
U: PY{Far East, Hawaii) T: England M: Other Areas

UE : AAFES (Europe)

X: Australia

A indicates safety critical compenents.
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* New Parts
Farts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis
Telle chre Parts No. werden nicht gellefert.

PARTS LIST

TM-331A

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

ERMES | ®E (g H & F 5 w5 &# /8 B + [
4 CEPIFBIHLIDEK CHIF L 1O00PF I

CS CKTIFBLHATZK CHIP 4700FF e

Ch CEPIFBIHLIOZ2K CHIF I 1000FF e

E23-0471-0% TERMITNAL

Rl RDATFBBEZ22] CYLND CHIF R 2. 2K J o 1/8UW
R RD41LFBE2ZB102.J CYLND CHIP R 1. 0K J o 1/8W
R3 RD4IFREB1 G2 CYLND CHIF R 1. 5K J 178U
R4 .5 RD41FB2B103T CYLND CHIP R OL0K J o 1/8W
Rés RDATFBER1 22T CYLND CHIF R 1. 2K J 178U
(TS Y~ W DIGITAL TRANSISTER

B3 SASAT1420Y) CHIF TRANSISTRR

MIC AMP (X59-3610-00)

{5 | CE7IFF1IE1ID4L CHIP 1. 10UF Z

(e CKP3ERIH 02K CHIP C 1O00RPE K
BT CKTIFBIEIIZK CHIF 0. 033UF K

4. CC?3aCHIHZ?0J CHIF 27TPF J

L5 CR2-0004-05 CHIF TAKN 1LIF 1EWY
Ch CKTIFRIEIIIK CHIP 0. 033UF K

(S CEPIGHRIHGETE CHIP L HEA0PF K
C8 CKT3GB1IHIT2K CHIF A300FF k.
B # | COT3GUHIHBZO0J EHIP L B2PF J
10 ¥ | CETPIGEHIHL0LT CHIP & 100FF J
Ee3-0471-05% TERMINAL

R1 RICP3IGR1J223T CHIF R wak J1/16UW
P RETIGELT L0040 CHIF R 100K J o 1/16MW
R3 REPIGRLIDAELT CHIP R Sl J 1716
A RE?3EE1JS61J CHIF R 560 J o 1/16W
i RICT3GR1J470T CHIP R 47 J 171 6W
Ko RETIGB1IS61T CHIFP R G560 J o 1/16W
S RKY3GBLIS61.] CHIP R 560 J oo 1/1AW
Ré RETI6GE1.I000] CHIF R n.o J 1716
Ré& RKCPIGR1IJO00T CHIF R .o Joo1/16W
RY REFPAGH1T3%40 CHIF R 350K J o 1/16W
Rt REPIGRLI224.0 CHIP R ek Jo1/1EW
RE REVIGE1)2240 CHIF R eIk J oo /1EW
R9 RE7PIGRLTLE4T CHIF R 180K Jo1/16W
R10) RETVAEELJ3EF3T CHIP R 33K Joos1Eu
Ri1 REPIFBEA4 73T CHIF R 47K Joo1/10u
R12 REFICELIZ24T CHIP R S0 Joo1/16U
R12 RIECPIGRIT22d.0 CHIFP K 2K J o 1/16u
RiZ 15 REEYIGHE1IB23 CHIP R B2k B P v
Rl6 REPIGBR L0000 CHIF R (.0 J o L/1AW
R1é REF3EH1J000J CHIP R 0.0 Joo1/1eW
I NIMAS5EM IC(HFP AMP X2
i 2E041160Y) CHIP TRANSISTRR

E: Scandinavia & Europe  K: USA
T: England

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

P: Canada
M: Other Areas

X: Australia *

W.Europe

A\ indicates safely critical components.

21




TM-331A

EXPLODED VIEW
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Parts with the exploded numbers larger than 700 are not suppli
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( PACKING

Polystyrene plate
(H11-0822-04}

Instruction manual (B50-8286-10)
Warranty card (B46-0410-20)

Protection bag
(H25-0720-04)

Stacking plate

Protecti late
e B (J21-4147-14) x 2

(H13-0814-04)

Protection bag (H25-0029-04)
‘ Mic hook (J20-0319-24}
Pan head tapping screw (N46-3010-46) x 2

Microphone
(T91-0380-15)

Protection bag (H25-0049-03) __
DC cord (E30-2111-05) A

Wrench (W01-0414-04) 7, z
Screw set Bracket
(N99-0331-05) (J29-0436-03)

Fuse (BA) /—’—a

( (F05-8021-05)

Polystyrene foamed fixture
(H10-2658-02)

(=

Item carton box
(H01-8222-04)




TM-331A

ADJUSTMENT

REQUIRED TEST EQUIPMENT
1. DC V.M and Tester
1) High input impedance
2. RFVTVM (RF V.M)
1) Input impedance : TMQ min., 2pF max.
2) Voltage range : F.S = 10mV to 300V
3) Frequency range : Up to 450MHz
3. Frequency Counter (f. counter)
1) Input sensitivity : Approx. B0mV
2) Frequency range : Up to 450MHz
4. DC Power Supply
1} Voltage : 10V to 17V, variable
2) Current : 15A min.
5. Power Meter
1) Measurement range : Approx. 30W, 3W, 1TW
2) Input impedance : 500
3) Frequency range : 4560MHz
6. AFVTVM (AFV.M)
1) Input impedance : 1TMQ min.
2) Voltage range : F.S = 1TmV to 30V
3) Frequency range : 50Hz to 10kHz
7. AF Generator (AG)
1) Output frequency : 100Hz to 10kHz
2) Output voltage : 0.5mV to 1V
8. Linear Detector
1) Frequency range : 450MHz
9. Spectrum Analyzer
1) Frequency range : 450MHz
10. Directional Coupler
11. Oscilloscope
1) High sensitivity oscilloscope with horizontal input
terminal
12. 8SG
1) Frequency range : 220MHz band
2) Modulation: AM and FM MOD.
3) Output level : 0.1pV to 100mV
13. Dummy Load
1) 8Q), BW (approx.)
14. Noise Generator
1) Must generate ignition-like noise containing har-
monics beyond 450MHz.

e

15. Sweep Generator
1) Sweep range : 220MHz band
16. Tracking Generator

PREPARATION

1) Unless otherwise specified, knobs and switches
should be set as follows Table 6.

POWER SW ON CALL OFF
AF VOL VR MIN SHIFT/AL OFF
SQL VOL VR MIN TONE/T. ALT OFF
VFO VFO REV/STEP OFF
MR OFF DRS OFF
Table 6
mic @) @ GND (MIC)
ss @ ®
Q
powN () (5) 8M
GND @ ue

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

?2) Use aninsulated adjusting rod to adjust trimmers and
coils.

3) To prevent damaging SSG, never set the stand by
switch to SEND while adjusting the receiver section.

4) Be sure to turn the power switch OFF, before 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
O O LCICK'— - REV =+ AL DRS CTCSS
M OCK

Fig. 14

24



COMMON SECTION ADJUSTMENT

ADJUSTMENT

TM-331A

Item

Condition

1. Setting

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

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

2. Reset

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

Display 220.000

3. PLL

1) RX VCO
FREQ. : 222.500
Receive.

2) TX VCO
FREQ. : 222.500
Transmit.

DVM
Dummy

TX-RX
Rear
panel

TP2
ANT

Check

2.0~286V

Check

6.2 ~ 6.9V

4. Transmit
frequency
adjustment

1) FREQ. : 222 500
Transmit.

f.counter
Power
meter

Rear
panel

ANT

TX-RX

TC1

222.500MHz

+100Hz

RECEIVER SECTION ADJUSTMENT

ltem

Condition

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

1. BPF

1) FREQ. : 222,520
Cennect the SSG to ANT,
Cennect the DC V.M to TP1,
SSG output : —113dBm (0.54V)
SSG MOD @ 1kHz
SSG DEV : 3kHz

DCV.M

TH-RX

TP1

TX-RX

L1~5

Repeat for MAX,

2. Distortion

1) FREQ. : 222.520
SSG output : —103dBm (1.7V)
SSG MOD : 1kHz
SSG DEV : 3kHz

Distortion
meter
Oscilloscope

Rear
panel

SP

TX-RX

Repeat for MIN.

Turn L6 core CCW until best
SINAD point obtained.

3. Receiving
sensitivity

1) FREQ. : 222.520
SSG output ; —123dBm (0.160V)
S5G MOD : 1kHz
SSG DEV : 3kHz

2) FREQ. : 220.020

3) FREQ. : 224.960

AF V.M
Oscilloscope

Rear
panel

SP

TX-BX

L1 ~6

Check

SINAD 12dB or maore.

4. S-meter

1) FREQ. : 222,520
SSG output : -93dBm (5pV)
S5G MOD : 1kHz
SSG DEV : 3kHz

2) 55G : OFF

LCD
(S-meter)

TX-RX

VR1

All S-meter seg-
ments on (Adjust
VR5 so that last

segment just turns

on.)

Check

S-meter off.




TM-331A

ADJUSTMENT

TRANSMITTER SECTION ADJUSTMENT

' Measurement Adjustment
Item Condition " Ji?)sntl-ent Unit |Terminal | Unit | Parts Method Specifications/Remarks
1-1. APC 1) FREQ. : 220.000 Power Rear |ANT Check 28W or more.
TX-RX unit VR4 : CCW meter panel
Transmit. Ammeter ON AIR LED on.
ITX-RX |VR4 | 28W +1W, 6.5A or less.
2) FREQ. : 224,880 Check 24 ~ 32W, 6.5A or less.
Transmit. Read RF meter. All BF meter LEDs on.
3) FREQ. : 220.000
Transmit.
1-2. MID 1) FREQ. : 222.500 TX-RX |VRE | 12W +1W
power MID SW : ON Read RF meter. 10 RF meter LEDs on.
Transmit.
1-3, LOW 1) FREQ. : 222.500 Check 3.0 ~ 8.0W
power LOW SW : ON Read RF meter. 6 RF meter LEDs on.
Transmit.
2. DEV. 1) FREQ. : 222.520 Linear Rear |ANT TX-RX | VB3 |+4.4kHz +200Hz
AG : 1kHz, 50mV detector | panel {Read higher abso- | Check for detected waveform.
Transmit. Oscilloscope lute value of + or -
Power value)
2) AG : 1kHz, 5.0mV meter Check +2.2 ~ 3.6kHz
3. Protection 1) FREQ. : 220.000 Ammeter Check 6.5A or less.
ANT : OPEN
Transmit.
4. TONE 1) FREQ. : 222.600 Linear Rear |ANT Check DEV.:+0.5 ~ 1.0kHz
TONE : ON detector | panel
Transmit. Oscilloscope
Power meter

26

Adjustment Points (Top View)

VRS VR4
=
T?a TC 81 k2 @
s | ©
@)
. —

TX-RX unit (X57-3320-10)

VR1: S-meter

VR3 : +4.4kHz at 1kHz, 50mV
VR4 : APC

VR5 : MID POWER

L1 ~ 4 : BPF, RX sensitivity

L5, 6 : Distortion, RX sensitivity

TC1: TX frequency



PC BOARD VIEWS/CIRCUIT DIAGRAMS | M-331A

LCD ASS'Y (B38-0311-15)
LCDASS'Y (B38-0311-15)
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O - G

IC1: MB4959FP Q1,2 : 25C3324(B) Q4: DTC143ZK Q5 25C2714(Y)

PLL (X58-3580-10) (A/2) Foil side view

25C2714(Y)
25C3120
25C3324(B)
25A1162 (GR)
25C4116(Y)
DTC143ZK
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PC BOARD VIEW/CIRCUIT DIAGRAM  TM-331A

APC (X59-3130-00)

1.5 10V

=)
L o
€5.0047 I R

‘ ce .001

MIC AMP (X59-3610-00)
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A L 4
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APC (X59-3130-00) Component side view MIC AMP (X59-3610-00) Foil side view
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TM-331A

TERMINAL FUNCTIONS

c"“;:f‘“’ T";‘“:-““' T;‘T:;" Terminal Function c"“";:?“" T‘mf‘“' T‘;::‘:]’;“' Terminal Function
TX-RX UNIT (X57-3320-10) (A/2) e NEC BH;
CN1 1 SP Speaker input. 3 MIC | Mic eutput (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. 8 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 +8Y.
3 SO Squelch output. 1 PSW | Power switch control output
4 SC | Squelch busy control output. (From CPU).
5 RD | Audio output. 12 B +13.8V.
5 NC 13 E | GnD.
7 DT PLL data. CNZ203 1 CK PLL IC clock output {From CPU P21).
8 CK PLL clock. 2 DT PLL'IC data output (From CPU P22).
9 EN1 PLL enable. 3 VCK
10 NC 4 GND | GND.
11 ENZ | Shift register {IC5) enable. B D8 DRS unit data.
12 NC B [y DRS unit data.
13 E GND. 7 D2 DRS unit data.
CN4 1 E GND. B D4 DRS unit data.
2 NC CN204| 1 DST
3 MIC | Mic input {To MIC AMP unit). 2 5C Common +8V,
4 ME | MIC GND. 3 DV
5 TO Tone input. 4 VOB | DRS unit VOB output.
6 E GND. 5 VOA | DRS unit VOA output.
7 Al Audio output (To AF VOL). 6 RD DRS unit RD output.
8 AZ Audio input 7 WHR DRS unit WR output.
(To electronic volume from AF VOL). 8 ACL | DRS unit RESET output.
9 BZ Beep input (To AF IC from CPU). 9 STBY | DRS unit STBY output
10 ac Common +8V, 10 QE
" PSW | Power switch control input. CN205 1 CE | LCD driver enable output.
12 B | +138V. 2 DT | LCD driver data output.
13 E GND. 3 CK LCD driver clock output.
TX-RX UNIT (X57-3320-10) (B/2) CN206 1 GND | GND.
CN201| 1 E | GND. § gg Ef’mm"” o
. ommeon +8Y.
2 SM S-meter input (To CPU IC201).
3 sQ Squelch input (To CPU [C201). wiege 1 Ll I e
4 sC Squslch busy control input 2 RD CTCSS unit voice de-modulation input.
(To CPU 1C201). 2 || 88 | Commonsriv, .
g 4 DET | CTCSS unit tone matching input.
2 Al i S § | CTC | CTCSS unit clock output.
7 | DT | PLL data (From CPU IC201). g | BB (GIeesUnitdan o
8 | CK | PLLclock (From CPU IC201) P EE | aeswleedieoniiik
9 EN1 PLL enable {From CPU I1C201).
10 NC
11 EN2 Shift register enable
{From CPU IC201).
T2 NC
13 E GND.,
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TM-331A

DRU-1 (DIGITAL RECORDING UNIT)

DRU-1 CIRCUIT DESCRIPTION
1. Overview
The DRU-1 is a digital recording and playback unit
designedto be installed inside the TM-331A series. This
unit has the following features:
» Recording received audio (for output to the internal
speaker) or transmit audio (microphane input)
® Qutputting 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). Itis 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 (ADI).

» Recording transmit audio (microphone input)

Microphone input from the VI pin is amplified by Q5,
andfedintopin 2 (2Y) of the multiplexer IC1 (TC4052BF).
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)

« Qutputting recorded audio to the internal
speaker
D/A convertor output from pin 66 (DAQ) of IC3
(TC8830F) is passedthrough a CR filter, and amplified by
Q6. The amplified signal is then fed into pin 13 (X) of the
multiplexer IC1(TC4052BF), and outputto the VO pinvia
pin 14 (1X).

« Qutputting 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 (DAQO) of IC3
(TC8830F) is passedthrough a CR filter, amplified by Q8,
and fedinto pin 13 (X) of the multiplexer|C1 (TC4052BF).
The sound, however, is output via pin 11 (3X).

| voa i [Dn channel
(pin 10) | (pin 9}
Qutput to speaker H L 1X pin 14}
Qutput during transmission H H 3X {pin 11}
Received audio recording L L OY (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.
IC4~7 S-RAM
Q5 | AF amplification Mic input amplification.
Q8 AF amplification Playback sound amplification.
D1 Reverse current prevention

D2 Reverse current prevention | Back-up.

P
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DRU-1 (DIGITAL RECORDING UNIT)

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

« Terminal connection diagram

+ Block diagram

R/wW
ALE

CE
CE1 —CE4 A0 —-Al4 DO —D7

£ Q D’; Mic amp
=
EOs —— 55 S5-RAM I/F
ACLC——]5&6
CPUM —— 57 szfF—=a1 [
Vref —— 58 31 ——aA2
MIC IN C— &9 E—=As ADM analyzer and DA convertar,
C1 —6&0 BE—A4 =] Aedieseoumtes e synithasizer voltage follower
VDD C— 61 BE——A5
V882 ——] 62 27——VvoD l
C2——]63 28— A5
MIC OUT C—] g4 »wm_E—aa7 Coincldence
ADI——s8s 24— 8 detection circuit
DAOC—] &6 23—Aa9
FIL IN ——| &7 ] m— 1
Stop address Timing generatar Bandpass filtar j
registar control circuit ™
3
g%ﬁ BY8 282228 B85 SEE %%5 e Indax registar  fra—d
-t
Fr i
CPU |fF Status register
VDD W8S EOS PO —P3 AD WA c:;um XIN X OUT
V552 ACL 256K
STBY
PHO —PH3
» Terminal functions
Pin No.| Pin name | 1O Function Pin No.| Pin name | 1/O Function
1 FILOUT | O | Not used. 41 XOUT | O | b12kHz oscillation circuit.
2 NC - | Not connected. 42 256K | | 64K/256K RAM select,
3 TEST - | Not used. "H" when 256X used.
A D7 /O | RAM data I/O. 43 R/ O | RAM readhwrite output.
5 NC — | Not connected. 44 ALE — | Not used.
g D& /O | RAM data /0. 45 WR I | Write pulse input.
7 NC — | Not connected. 46 RD | | Read pulse input.
8 D5 YO | RAM data I/O. 47~50 | PH3~PHO | = | Not used.
9 NC — | Mot connected. B1~54 | P3~P0 |I/O | Data bus.
10 D4 IfO | RAM data |/O, 55 EOS — | Not used.
11,12 NC — | Not connected. 56 ACL I | Reset signal input.
13~16| D3~DO | /O | RAM data I/O. 57 CPUM | "H" when CPU control enabled.
17~19 | A14~A12 | O | RAM address output. 58 Vref O | Anslog circuit reference voltage output.
20 Vss1 — | GND. 59 MIC IN | | Micamp. 1 input.
21-26| A11~A6 | O | RAM address output. 60 C1 O | Micamp. 1 output,
27 VoD — | Power supply. 61 VoD - | Power supply.
28~33| AB-AQ | O | RAM address output, 62 Vss2 — | GND.
34 CE — | Not used, 63 cz | Mic amp. 2 input.
35~38 | CE1~CE4 | O | RAM chip enable. 64 | MICOUT | O | Micamp. 2 output,
39 STBY || Minimum current standby when standby 65 ADI | | Audio analysis circuit input.
input is ""H". 66 DAC O | DfA convertor output,
40 XN | | 512kHz oscillation circuit. 67 FIL IN | | Not used.

TM-331A

Ao

FIL IN

FIL OUT
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TM-331A

* New Parts PARTS LI ST
Parts without Parts No. are not supplied.

Les articles non mentionnas dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert.

DRU-1 PARTS LIST

Ref. MNo. |Address|New Parts No. Description Desti- |Re-
[Parts nation [marks
$£RES o B |5 B s & 5 s & B #*® )| &
DRU-1
B4z-3317-04 ILABEL
& BS0-B8290-00 INSTRUCTIAN MANUAL
Gi0-D&66-04 NEN-WREVEN FABRIL
G10-0679-04 NEN-WRAVEN FABRIC
G13-07213-04 FERMED FLATE
- HO1-8249-03 ITEM CARTEN BEX
& HO3-2772-04 BUTER PACKING CASE
H21-0704--04 PRETECTIGN SHEET
- H25-0029-04 PRETECTIAN BAG
= H25-0710-04 FRAETECTIBN BAG
NBT-2606-46 BRAZIER HEAD TAFTITE SCREW
X42-3010-00 ACCESSNRY UNIT
ACCESSORY UNIT (X42-3010-00)
1 CKP3IFBIHLI03K CHIP C 0. 010UF K
cz CK?3FBIHL0ZK CHIF C 1000PF K
23 CK73FFLELIS4Z CHIP C 0. 15UF Zz
c4 b CEP3FBIHLIO3K CHIF C 0. 010UF K
s CK73EF1C105Z EHIR- & 1. OUF Z
CcB ~10 CK?P3FBIHLO03K CHIF C 0. 010UF K
Cit CKP3FF1E104Z CHIF [T 0. 10UF Z
ciz CE?3FBIH103K CHIF C 0. 010UF K
C13 .14 CKP3FBIH102K CHIP 1000FF I
C15 CK?P3FF1ELDAZ CHIF C 0. 10UF Z
Clé CK73FBIH103K CHIP 0. 010UF K
B0 B Ck73FF1E104Z CHIF C 0. 10UF %
C19 CIK?3FBIH103K CHIP T 0.010UF K
cao CE73IFBIH102K CHIP C 1000FF K
cz21l .22 CCY3F5LIHI01T CHIF 100FF J
c23 CE73FBIH103K CHIF C 0. 010UF K
ce4 CR2-0010-05 CHIF TAN 6. BUF 6. 3WY
c25 CKTYIEBIH104K CHIF C 0. 10UF K
C26 CKPIFBIH103K EHIE: & 0. 010UF K
ca27 CCY3FSL1H101T CHIF C 100PF J
Ceg CKTIFFIELID4Z CHIF C 0. 10UF Z
CN1 #| E4D-5207-05 FIM CBNNECTRR
CNz2 * | E40-5206-05 FIN CENMECTER
CN3 #| E4D-5181-05 PIN CENNECTER
W1 * | E31-6005-05 CENNECTING WIRE
We #| E31-6006-05 CANNECTING WIRE
W3 # | E31-&007-05 CEANNECTING WIRE
F20-0520-04 INSULATING BRARD
F20-0521-04 INSULATING BEARD
X1 # 7P-1398-05 CRYSTAL RESENATAR 3. 572545MHZ
X2 | L¥B-0050-05 RESENATER S12KHZ
R1 RE73FB2A103J CHIF R 10K J 1/10W
R2 RIE?P3FB2A392T CHIF R 3. 9K J 1/10W
R3 RET3FB2A103J CHIF R 10K J  1/10W
R4 RK7IFBZA10ST CHIF R 1. OM J 1/10W
RS RETIFB2A102T CHIF R 1. 0K J 1/10W
E: Scandinavia & Europe  K: USA P:Canada  W:Europe
U: PX(Far East. Hawail)  T:England  M: Other Areas
42 UE : AAFES(Eurape) X: Australia A\ indicates safety critical components.




3¢ New Parts |

Parts without Parts No. are not supplied.
Les articles nonmentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht galiefert.

DRU-1 (DIGITAL RECORDING UNIT)

" TM-331A

Ref. No. |Address New)‘ Parts No. Beserigtion Desti- |Re-

Part: nation |marks
$RES @@ B 5| 8 5 % 5 & 2/8 8 |
R6 RIZ-0670-05 CHIP R 0 BHM
R RK73FR2A223J CHIF R 22K J 1/10uW
R8 RK73FB2AL02J CHIP R 1. 0K J 1/10M
RS RIK73FE2A105J CHIP R 1. OM J 1/100
R10 RY92-0670-05 CHIF R 0 8HM
Ril RK73FB2AZ223T CHIP'R 22K J 1/10U
R12 R92-0&670-05 CHIF R 0 8HM
R13 RIC?3FB2AZ22T CHIP R 2. 2K J 1/10W
R14 RK73FB2RATZI CHIF R 4, 7K J 1/10W
R15 RK73FB2A104J CHIP R 100K J 1/10U
R16& RK73FB2ALOST CHIF R 1.0mM J 1/10W
R17 RK73FB2AL103J CHIP R 10K J 1/10u
R18 RK73FBR2A105J CHIF R 1.0M J 1/10W
R17 RE73FB2ASE2T CHIF R 5. 6K J 1/10U
R20 RK73FB2A104J CHIP R 100K J  1/10W
R RK73FB2A103J CHIP R 10K J 1/10W
Rez RKT3FR2A102J CHIP R 1. 0K J 1/10W
R23 RK73IFBZASGAT CHIF R 560K, J 1/10W
R24 RK73FB2A273J CHIF R 27K J 1/10W
R2S RKT3IFB2AGA3 CHIP R 68K Jo1/10W
RZ6 RK73FBEZA10SJ CHIF R 1. OM Jo1/10W
R27 RK73FB2A222J CHIF R 2. 2K J o110
RZ8 RK73FB2AZ24J CHIF R 220K J 1/10W
R29 -31 R92-0670-05 CHIP R 0 BHM
R32 RK73FB2A220J CHIP R 22 J 1/10W
R33 RK73FB2A374J CHIP R 390K J 1/10W
DL .2 1551684 DIRDE
Ict *| TC40S52BF IC(4CH MPX/DE-MPX)
el *| LR4102N i
IC3 #| TCBA30F L
Ic4 -7 HM&22S6L FP-15T | IC
oL -3 ZEC2712(BL) TRANSISTER
04 DTC144EK DIGITAL TRANSISTER
05 .6 25C2712(BL) TRANSISTER

W09-0326-05 LITHIUM BATTERY

E: Scandinavia & Europe  K: USA P: Canada
U: PX(Far East, Hawai) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia

W:Europe

A\ indicates safety critical components.
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MC-44 SCHEMATIC DIAGRAM

TM-331A

MC-44 (MULTI FUNCTION MICROPHONE)
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MC-44 PARTS LIST
Ref. No. New Parts No. Description
parts
+ | AD2-0896-08 | Case (Front)
A02-08900-08 | Case (Rear)
® B50-8293-08 .. Instruction manual
E30-2149-08 Curl cord
K29-3165-08 Knob PTT
K29-3168-08 Knob up
K28-3169-08 Knob DOWN
K29-3170-08 | Knob CALL, VFO, MR, PF
SW2 * 531-1422-08 Slide switch LOCK
SW1 * S550-1431-08 Micro switch PTT
87.8 $55-1409-08 Switch UP, DOWN
» T191-0383-08 Microphone element (Condenser microphone)
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TM-331A

MC-44DM (MULTI FUNCTION MICROPHONE WITH AUTOPATCH)

MC-44DM SCHEMATIC DIAGRAM
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KEY BOARD FPCB

MC-44DM PARTS LIST

Ref. No. | N®W | Parts No. Description
parts

# A02-0898-08 Case (Front) DTMF
- A02-0901-08 | Case (Rear) DTMF

* BE0-8293-08 | Instruction manual

E30-2149-08 Curl cord

K29-3165-08 | Knob PTT
» | K29-3167-08 | Key top DTME
» | K29-3168-08 | Knob up
+ | K29-3168-08 | Knob DOWN
SW2 | 831-1422-08 | Slide switch  LOCK
SW1 « | S50-1431-08 | Micro switch  PTT
$7,8 | * | $53-1409-08 | Switch UP, DOWN

® T91-0383-08 | Microphone elerment {Condenser microphone)




TSU-6 EXTERNAL VIEW

TM-331A

TSU-6 (CTCSS UNIT)

TSU-6 PARTS LIST

w - New Parts

Ref. No. | New Parts No. Description
Parts
CTCSS UNIT (X52-3100-00)
c1 CK73FBIH102K Chip C . 1000pF K
c2 C92-0010-06 Tantal B6.8uF B.3WV
c3 i C92-0006-06 Tantal 3.3uF 4.0WV
ca.5 CKI3EBIET1D4K Chio C D.1uF K
Ce CK73EB1HZ223K Chip C 0.022uF K
c7? CK73EB1E104K Chip C 0.1uF K
C8, 9 CC73FCH1H150J Chip C 15pF J
c10 CK73FB1H102K Chip C 1000pF K
11 CK73EB1E1D4K Chip C 0.1 uF K
ci2 C92-0507-06 Chip tan. 4.7uF B.IWV
ci3 " C92-0510-056 Chip tan.  3.3uF 4.0Wv
. E40-5121-05 Pin connector (10P)
X1 L77-1313-06 X'tal resonator 4,194304MHz
R1-10 RK73FB2Acna) Chip resistor
R12-14 RK73FB2Acoo) Chip resistor
VR1 - R12-3460-05 Trimming pot. 33k&2
a1 DTC144TK Digital transistar
Q2 | DTA114EK Digital transistor
a3 25C2712(GR) Chip transistor
1C1 MMNEEZ0 1C
IC2 | MNapgaBs 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 ICT to obtain the desired fre-

quency.

it T2

0% X X
+0.5% o X
+1.0% X Q
+1.5% o o

O: GND, X : OPEN
Table 3

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

CTCSS | TONE | TX/RX MMN4024BS terminal
switch | switch as a6 al~4,7,.8
TX L H L
OFF
p—_— RX L H L
TX L L See table 2
ON
AX L H L
TX L L
OFF
ON b H > See table 2
T L L ARE
an
RX H L

Q1 ~ 4,7,8: Tone frequency setting

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

Q6 : Power switch for MNBS520 (IC1). "H" ; OFF, “L" : ON,
Table 1

Tone frequency and MING6520 (IC1) relationship

MMNB520 terminal
[ | [ ]

MMN4094BS terminal

Tone
frequency
{Hz)

8l
al
2|

87.0

719

744

77.0

79.7

B25

854

885

915

948
100.0
1035
107.2
1109
114.8
1188
1230
127.3
1318
136.5
1413
1462
151.4
156.7
162.2
167.9
1738
1799
186.2
192.8
2035
210.7
218.1
2257
2336
2418
250.3
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TM-331A

50

TSU-6 (CTCSS UNIT)

TSU-6 PC BOARD VIEWS

- R A WOy DL O

Component side view Foi!

side view

. Component side
TSU-6 CIRCUIT DIAGRAM * Foil side
CTCSS UNIT(X52-3100-00)
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TM-331A

SPECIFICATIONS

General
FIEQUENCY TANTE weveererernsiesesseisssssarmssnssinnsarseresnoeneosscsionnnneen. 220 10 226MHz
Mode .. F3E (FM)
Antenna mpedance 50Q
Power requirements.. . 13.8V DC £15% (11.7 to 15.8}
Ground .. i Negative
Frequency stabmw .. Less than =10ppm
Current drain
Transmit mode .. s LSS 1han BEA
Receiver mode w;th no 5|gnal .......................................... Less than 0.6A
Operating teMPerature .........oceeeveeerememscseeesssssssone . =20°C 1o +80°C (-4°F to +140°F)
Dimensions (W x H x D) .... o 140 x 40 x 160 mm (5-1/2" x 1-37/64" x 6-19/64")
(Projection included) ........ccnvenins v 147 x 42 x 171 mm (B-9/16"" x 1-21/32" x 6-47/64")
WWBIEIL: conihsremmmsinimnsnnmsmirismm s 1.2kg 12:651bs)
Transmitter
Qutput power®
LIOINN, s sssnaivsnmssusmessmsinpensosvsvsnsy syvnmuiasrseninssiisampsssssos psp s NPT O WY
Modulation .. : ..... Reactance modulation
Spurious rad|atlon e e R KR S R Less than —60dB

Maximum frequsncy dev:atlon

e .. £5kHz
Audio distortion (at 60% modulatlon].

.. Less than 3% (300 to 3000Hz)

Microphone impedance ..o icncccisineiiassssesene e, 500 1o 60082
Receiver
Circuitry .. ceteeer i e eeaneenens. Double conversion superheterodyne

]ntsrmedlata frequency (1 st,iznd}
Sensitivity (12dB SINAD) ...

.. 30.825MHz/455kHz
.. Less than 0.16uV

Selectivity
—-6dB ....... ; More than 12kHz
=60dB .......ccennee Less than 24kHz
Squelch sensitivity ........ Less than 0.1pV
Oistpit (B9 AIStOrHONY. e s pisisnummemsssssmnsssssss ey More than 2W across 8Q loads
External speaker IMPedance ..o 8Q
Notes :

1. Circuit and ratings are subject to change without notice due to advancements in technalogy.
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 US.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 Easi Dominguez St., Long Beach, CA 90801-5745, USA.

KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembriicker Str. 15, 6056 Heusenstamm, West Germany

KENWOOD ELECTRONICS BENELUX NV.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.

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, Ceniral, Hong Kong

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 10?_5. 959 Gana Court, Mississauga, Ontario, Canada LAT 4C2




