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M-421A/E/ES

CIRCUIT DESCRIPTION

MODEL TM-421A (35W) TM-421E (10W) TM-421ES (35W)
uNIT K ) T [ w T2 | w2
FINAL UNIT X45-1370-12 | X45-1370-03 X45-1370-52 X45-1370-53

CONTROL UNIT | X53-3040-12 | X53-3040-23 | X53-3040-52 I X53-3040-62 | X63-3040-52 LX53-3040—62

TX-RX UNIT X57-3070-11 | X57-3070-21 X57-3070-51 X57-3070-52
vCO X58-3100-11 | X58-3100-21 X58-3100-51 X58-3100-51
sat X59-3150-00 X59-3150-51 X59-3160-51

Table 1 Comparison of TM-421A,TM-421E and TM-421ES

Frequeny configuration

The TM-421A/E/ES utilize a PLL synthesizer system
incorporating a digital VFO. (See Fig. 1.) The channel
step can be selected as 5, 10, 12.5, 15, 20, or 25kHz.

The receiver operates as a double conversion system. Re-
ceived signals are mixed with the first local oscillator
(418.400~428.395MHz (K}, 408. 400~418.3956MHz (M,T,
W) to produce the first intermediate frequency of
21.6MHz. The first intermediate frequency is mixed with
the second local oscillator (21.145MHz) to produce the
second intermediate frequency of 465kHz. -

The transmitter system consists of a PLL circuit in-
corporating a direct oscillator and direct divider. The
output is amplified by a linear amplifier prior to being
transmission.

Receiver system

® General

Incoming signals from the antenna pass through a low-
pass filter in the Transmitter Final unit and a diode trans-
mit/receive switch, then enter the receiver front end.

After passing through antenna matching coils the signals
are amplified by a GaAs (galium arsenide} FET (Q1 :
35K 184(S)), and goes through the 2-pole helical resonator
(L3). 1t is then supplied again to another FET stage (Q2 :
2SK125) and 2-pole helical resonator (L4) to remove un-
desired signals, and applied to the 1st mixer (Q3
3SK184(R)), which employs the same GaAs FET as in the
RF stage to obtain a good 2-signal characteristicg. In the
first mixer (Q3) the signal is mixed with the first local
oscillator from the PLL system to produce the first IF
signal of 21.6MHz. Interfering Adjacent channel inter-
ference is removed from the first |F signal by a two-stage
monolithic crystal filter (MCF) (L8).

430~440MH2(M,T W) 455kHz
440~450MHz(K) CFW455F
7
1st MIX MCF I_ _l sP
ANT SW [—»{ RF AmP MIX IF,DET ] AF AMP—[ﬂ
‘ 216MHz | |
408,400~ = 21.145MHz
418.395MHz(M, T W) 'T‘
418.400~ ‘
428.395MHz(K) r—=—1
PLL |
SYSTEM
pa AMP k—] Tx Amp le— | e
L1
430.000~ ? 1C AMP]
439.995MHz(M,T W)
440,000~
449 995MHz(K)

Fig. 1 Frequency configuration
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CIRCUIT DESCRIPTION

The first IF signal is amplified by Q4 : 2SC2714{Y)
and fed to a special narrow-FM IC (TA7761F). Here the
signal is mixed with the 21.145MHz frequency from the
second local oscillator to produce the 455kHz second |F
signal. This signal is sharpened by passing it through a six-
element ceramic filter (CFW4b5F). The signal is then
amplified by a five-stage limiting amplifier contained in
IC1. This is followed by quadrature detection which is
also performed by IC1. Undesirable high-frequency
components are removed from the detected signal by an
active low-pass filter. The signal then passes through the
audio volume control, then is amplified by the audio
power amplifier (IC4), and applied to the speaker. The
circuit configuration from detection onward is shown in
Fig. 2. '

® S-meter circuit

The S-meter output voltage of the special narrow-FM
IC (TA7761F) is amplified by an inverting amplifier,
then fed to the Control unit. The microprocessor converts
the analog voltage to a digital signal that is used to control
the LCD bar meter. ‘
® Squelch circuit

The noise component extracted from the detector out-
put is filtered to remove the second intermediate fre-
quency component (455kHz), amplified twice, and is then
fed to the rectifier. After rectification, the signal passes
through the squelch control to the audio limiter circuit.

Item Rating

Nomical center frequency (fo) | 21.600kHz

3dB bandwidth +7.5kHz or more

+26kHz or less at 40dB

Attenuation bandwidth +45kHz or less at 60dB8

70d8 or more within t1MHz
(Spurious response 35dB or more)

Guaranteed attenuation 80dB or more within +(910kHz

+20kHz)
Ripple 1.0dB or less
Loss 2.0dB or less
Input and output impedance 1k/1pF

A

Table 2 MCF (L71-0227-05) characteristics
{TX-RX unit L8)

Item Rating

Nominal center frequency 455kHzt1kHz

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

50dB bandwidth +12.5kHz or less {from 455k Hz)

Ripple

{within 4554k Hz) 3dB or less
Insertion loss 6dB or less
G teed att ti

uaran enuation 3508 o less

{within 455+100kHz)

1/Q impedance 2.0k

Table 3 Ceramic filter CFW455F (L72-0315-05)
characteristics (TX-RX unit L13)




(XX-0b0E-€GX) LINNIOHLINOD

U .
m _H_ o VHA
< >w Saull MO pue 1@ 71d yim ton “apow
- Q - paJeys aJe saul| 3O pue 1 g ' P
s 5 L Huwisuey ul pue ‘uo si 3eje
M 0 3 a2 Jo [« J = |z JH, | usym uondadal Ajiolid bulinp
] S ._..a. ) 'u0 s1§SD1D ‘U0 st DSD
A % m . uo si yo|anbs uaym ybiH : v
- bl
T c g * Y Y 14
e W o —8 ~ _9 _C. —' w ~N - ) m
€ 33 F g T % 4 ) 1o st §
v H °
M [a L] yojanbs vaym A s
s [ J9ysibaa 11ys s m.
€21 a8
N )] _ 3
0 a3 s 3 A_ (AWQSL : anjeA adusJa)al) S
T e 18 [z T [ Iz T Ja ELLED) Nl_ Indino Jojoaag w
0o 4 Y 2a as .w.
fr— 2 — 2uA g
Dn é (=]
Y *adAl M L JO pajleisul ws
c 10U S} UOIIMO Uaym palioys 1 =
() 110390UU02 4dH o 1inn 3
L (sdAr W'): uondo) SSDLD ' ouNed &
D 19]]043U09 BloWal 3y} Aq : by @ 2
paseatdep S| {and] 4V Uaym UBiK : NG 0 » ﬂ 2
T *19]1013U02 Sl0Wal By} AqQ 8 i
— Paseasoul si [9A3| 4V uaym YbiH 1  dn e indino ho«wcwco *
U “dwe 4y Pa]}043u00 "
c Ajalowal §) j1anst Jy uaym ybiy @ 395 —<-
n D indino abejs-1s|
IIR I o >__mEAoZ 'y ‘dwe asioN
c e ;
/_._._ r, | & 1\ L
© v 1.—-'1..2 ™ ~ M ~ m
_l.ﬁ .||_ __ » > Jooe & uwx v Is = 44, 0 M o] |nn
/ - 2y ] —Oua s it l_l - ———
[l :
Ta 32|zl lsle B .H_ [FraE] ,H ?m,l._
—_ = ad 3 Lo L
] [ EE | 1L AEN 5]
r— 902 $22F .—. 2 |1~ o
2 —— N g © , ?
— 7 10 . [ELTFL & €0 o7 % | I
2 291 s*zbc e 9—1 to . ou o m e wa _ 22 _
o N 9 iy
1 4 o o [T s |
VA L.
{uonido) 13jjon1uod Aowal (Q0-0LIE-6SX)T0A (XX-0GIE=-6GX)T10S
AqQ pajj|03u09 S| [aA3] 4V UByYM NO
el



A.R.D.
Scanned by IW1AXR

Downloaded by
RadioAmateur.EU


e dsrg g Yy T

il

R

PESAREE T R S e

T s Y

B

Transmitter system

® General

In the transmitter system the desired frequency is pro-
duced directly by an oscillator. Frequency modulation is
obtained directly thru the use of a varactor diode.

® Modulation circuit

_ Audio signals from the microphone are applied to a
three-stage operational amplifier which adds preemphasis,
performs amplification and limiting, and includes a splatter
filter to remove undesired high-frequency components.
After ampiification. by the operational amplifier, part of
the audio signal is applied to the microphone check circuit
used in the low-power mode.

In the FM modulation circuit, the frequency of the

VCO is directly modulated by a varactor diode.

PNOIAP(‘ CONTROL

i H

TX-RX UNIT

TM-421A/E/ES

CIRCUIT DESCRIPTION

o Preamplifier stage circuit

The output from the VCO enters the linear amplifier,
which is capable of high-quality signal amplification
because it operates entirely in linear mode. APC, (Auto-
matic Power Control) is performed by controlling the
collector voltage of the 3 stage final preamplifier stage.

o Power amplifier circuit

The drive signal is applied to the power module and
amplified to the required level. In the model TM-421A/
ES heat is dissipated efficiently by a large mechanically
strong heatsink.

® APC and SWR protection circuits

Fig. 3 shows the basic ALC (Automatic Level Control)
and SWR {Standing Wave Ratio) protection circuits. The
SWR protection circuit incorporates a CM coupler that
detects any reflected power caused by mismatching of the
antenna. After detection and amplification, this circuit
acts to lower the output control voltage, which protects
the power module by reducing the gain. The automatic
power control (APC) circuit incorporates a diode that is
used to detect a portion of the output from the power
module. The detected signal is amplified and is then used
to control the power control voltage. The control voitage
is inversely proportional to the output, so a constant
output level is maintained.

FINAL UNIT

/ES)

(TW-421A)
“Dp4

TO FINAL UNIT I,

Fig. 3 APC and SWR protection circuits

Item Symbol TC Unit Condition Specifications

(°C) M57752 M57788M
Operating voltage Vcee 25| V 17 17
Current consumption lec 251 A 5 14
Input power pin 25 | W ZG=ZL=50Q2 0.4 (Vcci1s12.5V) | 0.6 (veec1£13.8V)
Output power Po 25| W ZG=ZL=500 20 55
Case temperature (operating) | Tclop) °c —30~+110 ~30~+ 110
Storage temperature Tstg °C —40~+ 110 —40~+ 110

Table 4 Power module M57752 (TM-421E), M57788M (TM-421A/ES)
absolute maximum ratings (Final unit Q1)



TM-421A/E/ES

CIRCUIT DESCRIPTION

PLL synthesizer

Fig. 4 is the PLL system block diagram. The trans-
mitter and receiver systems of the TM-421A/E/ES have
independent VCOs and PLLs, but share a common low-

pass filter.

The VCOs are configured as subunits. This construc-
tion minimizes outside influence and improves frequency

stability.

) D

!

L16 (12.8MHz) |
= |

|

LPF
J\/L PLL
Q13~15 1C2
25C2712(Y)| | M54959P
S L J
TX VCO

e coEe s s GEGED  E——=

E——
VCO (X58-3100-XX}

Fig. 4 PLL system block diagram

To provide 5, 10, 12.5, 15, 20, and 25kHz steps, a
comparison frequency of bkHz or 6.25kHz is obtained by
dividing the 12.8MHz frequency of the reference oscillator
by 2048 or 2560. In both the transmitter and receiver
systems the target frequency is produced directly by the
VCO, passed through one amplifier stage, then applied to
a pulse-swallow PLL IC that divides the frequency, per-
forms phase comparison, and locks the frequency.

The reference frequency division ratios (four values)
and comparison frequency divison ratio are supplied to
the PLL IC (MB54959P) as external serial data. An internal
dual-modutus (1/128 and 1/129) prescaler enables the
entire pulse-swallow PLL circuit to be implemented on
a single chip. {(See Fig. 5.) The switching functions
(SW1 and SW2) of the PLL [C are used to switch between
the 8R (receive)} and 8T (transmit) operating voltages
in the transmit and receive modes.

The switch controls are applied together with frequency
division ratio data from the Control unit.

Qe
25C2759 RX 418.400~
uz23 428.395MHz(K)
408.400~
— — 418.395MHz{M, T W)

TX 440.000~
449 .995MHz(K}
430.000~
——— — 439.995MHz(M,T W)

To unlock control circuit

11.8MH1—>—|

VCO input {

! I AMP

i1 10
. Lock datect
178 divider fREF divider Divides 12 8MHz
by 2048 or 2560 Vee
+ 4 Comparison | R
_ h 16 sV
I 1/A divider I selecti detec
{7-bit binary) T g::‘:or
I 1UNF dividcrl fIN/N for ? ToLeF
(10-bit binary) B-25kH

2-modulus {7 10 (2
prescaler I Data latch (21-bit} ’

{1/128, 1/129) =

ta

i Shift registar (21-bit} ]

Rrr—

*1%-—' Latch signai
3

- Ix 5
o |6 |8

Data input
from Control unit

Fig. 5 PLL IC ; M54959P block diagram

T

To8T To8R
control control
circuit  circuit

P
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TM-421A/E/ES

CIRCUIT DESCRIPTION

At 440MHz (K), fvCO (RX) has the following relation- ® Unlock detector circuit
ship to the various frequency division ratios : Whenever the PLL is unlocked, pin 10 of the PLL IC goes
fvCOo={440—21.6)=[(n X 128) + A}l X fosc/R high (*“H"} {6.5V), turning off Q16 so that Q1 and Q2

in the module unit {(drive unit) turn OFF. The result is
that during receive Q18 is OFF, and during transmit
Q4 and Q5 in the module unit are OFF, This halts trans-
mit, preventing unwanted radiation from the antenna.

where, fVCO : Frequency output by the VCO
n : 10-bit binary programmable counter setting
A : 7-bit binary programmable counter setting
fosc : 12.8MHz reference oscillator
R : 14-bit binary programmable counter setting (See Fig. 6.)

(2560)

If n=653 and A=96, then;

fvco = [(653X 128) +96] X 12800/2560
=[83584 +96] X 5
=418400kHz=418.400MHz

DRIVE (X59-3180 -00)

- —
R PLL LOCKED SW
Q3
RS
S D1 [
8V when PLL is locked [
in transmit mode / LZS
0V when PLL is unlocked ’
in transmit mode Q1
8T R
et '
~ <
l 1
¢ S0 |
1" 9 6 1
t FROM PLL OUT
1.4V when PLL is tocked 4
8T * — OV when PLL is unlocked TO DRIVE TR Q20.
RU4(T,W)
8R ANA—
7 c77
I I I RTSUGM) q
WA | I-J
1c2 ‘ \ ?e\‘/:e\fvhen PLL tocked in o i
C ive mode b
0V when PLL unlocked in I > .
M54959P received mode To 1st RX mixer
sv c7s
3 OV)
1 o VPt

ov
5v R57 (% 5.5V}
<
016g
ws
21 L

¥ ! UNLOCK C64 discharge is delayed when

.

¢ \ voltage rises and advanced when
Low (OV) when PLL is locked voltage falls.
High (5.5V) when PLL is unlocked

Fig. 6 PLL unlock detector circuit




CIRCUIT DESCRIPTION

Digital control unit
® General

The control unit consists of a microprocessor, input
keys, peripheral circuits, and a display. The single micro-
processor (1C3) controls all transceiver functions. The pin
assignments of the microprocessor are listed on the
Table 5.

e Keys and rotary encoder input circuits

Fig. 7 shows the input circuit for the keys and rotary
encoder. Data from the front panel keys, microphone
keys, and rotary encoder are applied directly to the
Microprocessor.

miN
s B iz
I -
I P T—o\ogb CTCSS)ALERT]
P132[@T O OZ9 (scan]
P133 ‘T—O\’—s?' [Mnz ]
P120[a—t—0Q ‘o——<S, s (REV ]
P12 -—46——0\033-; VFO/M
P22l —Q Oz $ [MIN]
P1234——0\O——
PO1/5CK a3 -5V
PO2/80 42
PO3/SH a1
m3NTe
xSy xy
-0 Q
=
£z o) Micss ]
———O
o OL_
N
,L ENCODER

Fig. 7 Key and rotary encoder input circuits

T":"::“al Name |1/0 | Logic Function T"h"':m' Name 1/0 | Logic Function
1 P41 (o} - 35 Ti1 — —
2 P40 (@] — 36 TiO - - Not used.
3 P53 0 — | Digital output of D-A conv. 37 P23 0 -
4 P52 (0] — 38 P22 0 H Sauelch control during remote
5 P51 0 - control,
6 P50 [¢] — 39 P21 0] H Shift register strobe.
7 RESET | L Reset input. 40 PTOO ) — Beep oscillator output.
8 X2 - - Microphone DOWN switch input/
4.194304MHz crystal oscillator. 41 PO3/SI init - ) P )
9 X1 - — serial data input.
- _ - P —
10 P63 Not used. a2 po2/s0 |1/0f L/ Microphone PTT switeh input/
11 P62 — — serial data input.
CTCSS shift register reset — Mi hone UP switch input/
12 61 |0 |_& 9 43 | Po1/SCK |i/= | L | icrophone UT switehing
(KM) serial data input.
13 PGO \ L Model setting : L' for 144MHz 44 INT4 | - Backup detect input.
“H’* for 430MHz band. 45 P123 | L SHIFT switch input.
14 P73 Q — LCD driver data. 46 P122 | L M.IN switch input.
15 P72 e} 5 LCD driver clock. 47 P121 | L VFO/M select switch input.
16 P71 0 H LCD driver enable. 48 P120 1 L REV switch input.
17 P70 - - Not used. 49 P133 | L Frequency step select switch input.
18 P83 | L 50 P132 | L SCAN switch input.
19 P82 | L 51 P131 | L CTCSS switch input (KM).
20 P81 | L Directional input. Alert switch input (T W),
21 P8O | L 52 P130 | L TONE switch input.
22 Pa3 (e] - Not used. 53 P143 [e] — Puli-down pin.
23 P92 0 i PL_L and shift register clock. 54 P142 [¢] —
24 PO1 (0] - PLL and shift register data. 55 P141 [e] -
Not used.
25 P90 0 L PLL enable. 56 P140 (0] —
26 Vss - - GND terminal (OV). 57 NC - -
27 P13 | L BUSY input. 58 VDD - — Power supply pin (5V).
28 INT2 | | - . 59 P33 — | GND terminal (OV).
Encoder input.
29 INT1 | - 60 P32 | H Tone detect input (when CTCSS
10 INTO | H Remote connection detect input is on (K M),
{only when connected). 61 P31 o - CTCSS IC data (K M),
31 PTHO3 i — 62 P30 (o) 5 CTCSS IC clock.
Not used.
32 PTHO2 | — 63 P43 ¢} - DAC digital 4 .
33 PTHO! | | | — | RF meter analog input. 64 P42 o| - igital data output.
34 PTHOO | - S meter analog input.

Table 5 pPD75106G-508-1B pin assignments {Control unit IC3)




TM-421A/E/ES

CIRCUIT DESCRIPTION

e Display circuit according to serial data sent from pins P71 to P73 of the
Located in the LCD assembly (Fig. 8), the display microprocessor to the LCD driver. Fig. 9 shows the
circuit consists of the LCD driver, its peripherai circuits, common output and segment output signals of the LCD
and the LCD. The LCD is driven with a 50% duty cycle driver.
z @
ir L EE o7 o d o, T2 ik
~ @y _ &3 Gy Gy G ©O

coMd
5
s7
s9

] MTONE TONE

h |
) I |
¥ s |
]
3
]
——)
l——:: CALL
{—
—o
—
¥ e |
41'_1
—
 omnmum|
—
—{—
-
3
Y |
¥ s
_ —
{7
—
—
 —
—
| S‘if
—] ) ONAIR
—
—
¥ —
—{— ]
{ ] COM1
— 1 coms

: viLco
. comt -5 e
M — GND
= viLCD
- comM2 —‘_r‘r—l—l ﬁvwo/z
GND
SR E RN R R R S1~552
33 16 VLCD
34 15 Only the COM1
35 14 side is ON. GPIID
36 13
37 12
30 m COM1 and COM2 vico
39 190 side is ON. GND
40
41 LC7582 8
42 7 Only the COM2 vLeD
:: : side is ON, GND
as [«
- v
48 3 COM1 and COM2 Lco
7] 2 side are OFF. GND
48 _l_
alallalalslals|n]8] 28] ¢|2(s i
1
IR fosc/512  SEC
: —=5
a_[__' ol ce Fig. 9 LCD driver common and segment
S== 3a|n ek ] output signals
"’I L oaTa |
A ” A d VDD
T
g Scanned by IW1AXR[]
O
Downloaded by[]
Fig. 8 LCD ass’y (B38-0303-05) - RadioAmateur.EU
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M-421A/E/ES

e Reset backup circuit

Fig. 10 shows the reset backup circuit. When the
transceiver is turned ON, 3.0V is applied at the INT4

CIRCUIT DESCRIPTION

pin causing {C3 to enter the backup mode.

5C €— ' 3

1c2
f

e
5

I

58

Voo

RESET

INT4
1c3

¢ »
; ]
>

¥
i l
7

26

. IC2 timing chart

Pin 1

% 425V — o — — — D N A~ ——— -

Pin 3] td

td

Fig. 10 Reset and backup circuit

swrogser [T T [ o

Pulse swallow counter
frequency division

ratio A

Main counter
frequency division

ratio N

PLL data output

PLL data is supplied from pins P92 (CK}, P91 (DT},
and P90 (RST) of the microprocessor. Fig. 11 shows
the data transfer format. Fig. 12 shows the data con-
figuration.

21bit

Il

DT

RS

Fig. 11 PLL data transfer format

LS|

ms8

—
|

Port setting,
comparison frequency

selection

|

——— (R

.
|
I
|
1
1
1
!
]
1
I
1
i

The 21-bit data is converted by the procedure below.

1.

F {RX display— 21,6MHz) =

Frequency division ratio data A, N (17 bits}

[(N X 128) + A] X 12.8MHz/ref
N : Frequency division ratio of main 10-bit counter
A : Frequency division ratio of 7-bit puise swallow counter

2. Comparison frequency (ref) selection (2 bits)

Data

D1 [ D2

Phase comparison frequency

L L S5kHz 5,10, 15, 20 or 25kHz steps

H | L [6.25kHz 12.5kHz step

3. Switch selection (2 bits)

Data {Qutput port

D3 |D4 | SW1 | Sw2

H i L H L | RX mode

L |H L H TX mode

Fig. 12 PLL data configuration

o~
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CIRCUIT DESCRIPTION

e Alert and electronic volume control output {when
optional remote controller is connected)

The alert and electronic volume control outputs are
provided by pins P92 (CK), P91 (DT), and P21 (ST} of
the microprocessor to the 8-bit shift register (IC3) in
the TX-RX unit. P92 (CK) and P91 (DT) are also used for
the PLL data. Fig. 13 shows the data transfer format.
Fig. 14 shows the data configuration.

8bit
DT
MSB LSB
ST

Fig. 13 Data transfer format for alert and
electronic volume control

i
3

[01(m]os[mloslos]mlm]

D6 to D8 when the
remote controller
{option) is connected.

control
DOWN

Electronic volume}

Fig. 14 Data configuration for alert and
electronic volume control

® Tone output

The outputs from pins P40 to P43 and P50 to P53
of the microprocessor are applied to a ladder resistance
network {IC4) which converts these signals into an analog
waveform with 38 possible tone frequencies combinations
67.0 to 250.3Hz. Fig. 15 shows the internal configuration
- of 1C4,

PS3

——

i Tone output 10

5

—<— P50
20K | 4

)————t—Nw-<~<— P43

3

3

—<— P42

T 20k |5

1%—%—()——6— P4t

b4
16| 20¢| 9% 20k {4
T:vw« P40

: 15| 20k

® S-meter and RF meter input

The analog voltage of the S-meter is applied to pin
PTHOO of the microprocessor, and the analog voltage of
the RF meter to pin PTHO1. After 4-bit (16-step) analog-
to-digital conversion, the resulting signal is sent to the
display.
® Busy input

When squelch is ON and an input signal is present, a
low input lights the busy indicator.

® CTCSS unit (option : TM-421A only) input and output

The microprocessor sends data from pins P30, P31, and
P61 to the CTCSS unit. Fig. 16 shows the data transfer
format. Fig. 17 shows the data configuration. When a tone
is detected from the CTCSS unit, a “"H’* is applied to pin
P32 of the microprocessor to open the squeich.

8bit
CcTC
CTD
MS8 LsB
CTS

Fig. 16 CTCSS data transfer format

CTCSS unit MNG6520 tone frequency select data

D1 D2|(D3|D4| D5 D6

Ex.885Hz L H L H H H
Fig. 17 CTCSS data configuration

® Remote control (RC-10) (option) input and output
When the RC-10 remote control unit is connected a
""H"” is applied to pin INTO of the microprocessor, switch-
ing the following pins to the functions indicated:
P03 -=+SI : Serial data input pin
" P02 SO _: Serial data output pin
PO1 = SCK : Serial clock input/output pin

Fig. 15 Internal configuration of KRR-C001 ladder resistance network

{Control unit 1C4)

11
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SEMICONDUCTOR DATA

Electronic volume (VOL IC1)

® Electric characteristics

Specificati
Item Symbol Conditions pecitications — Unit
Min. | Typ. | Max.
VpD=3V, RL=50kQ2,
THD1 f=1kHz, VR MAX, 0.1 0.5 %
. . VIiN=—20dBV
High-frequency distortion
VDD=2.1V, R.=50k£2,
THD2 | f=1kHz, VR MAX, 0.3 1.0 %
VIN=-20dBV
Qutput in low-power mode X OUT | At 0dBm input : f=1kHz, R =51k -95 |60 | d8
Input impedance RIN |UP,DN,CE 100 400 | kQ
. IDD (1) | VDD =3V when operating 0.035 | 1 mA
Current consumption —
IDD (2) | VOD=3V, CE="L 4 BA

® Block diagram

INIT (8

CEQ

i

I oscC
CR (10
é—g—%
,

Reset

UP/ON D 41016
counter decoder

VDD Vss




DESCRIPTION OF ELEMENTS

FINAL UNIT(X45-1370-XX)

Description

Element Function
a1 Power amplifier Boosts power to the required level, M57752 in TM-421E M57788M in TM-421A/ES.
D1 Protection against reverse power connection

D203 Transmit/receive select ON during transmit.
D4 High-frequency output voltage level detect Detects high-frequency output level and controls output in the APC circuit.
D5 Reflected power detector Adjustable with VR1.

«, CONTROL UNIT (X53-3040-XX)
i Element Function Description
IC1 6V AVR
1C2 Reset 1C Qutputs Reset signal and detects low voitage.
iCc3 Microprocessor Controls frequencies and general set functions.
Converts digital data from IC3 (P40 to P43, P50 to P53} to an analog tone

1C4 Tone DAC frequency.
Q1 Squelch switching Switches squelch on/off when remote controller is connected.
Q2 Switching Controfs the microprocessor’s backup detect input.
D1 Reverse current protection Protects against external voltage applied to pin 5 of the microprocessar.

D2(1/2) Microprocessor protection Protects against static surge.

D2(2/2) | Voltage drop

D3(1/2) Reverse current protection Prevents current from flowing to the backup battery.

D3(2/2) Reverse current protection Prevents backup battery current from flowing to inappropriate circuits.
D4 Microprocessor protection Protects against static surge.

TX-RX UNIT (X57-3070-XX)

Element Function Daescription
IC1 8V AVR
1C2 PLL Pulse-swallow type phase-locked loop.
IC3 Shift register Controls alert {T W), electronic votume functions.
iCa AF amplifier Speaker output.

Q1,02 High-frequency amplifier Operates in receive mode (430MHz).
Q3 First mixer Converts the 2 meter-band received frequency into the 21.6MHz.
Q4 High-frequency amplifier First intermediate frequency amplifies.
o5 | AR muting s . . o ot i en vren sert O
Q6 8R switching ON in receive mode.
Q7 8T switching ON in transmit mode.
Qs 8T switching control ON in transmit mode.
Q9 8R switching control ON in receive mode.
Q10 Ripple filter
Qnl Constant-voltage control 5V power supply for PLL.
Q12 OSC circuit Oscillates 12.8MHz.

Q13~Q15 | PLL low-pass filter

Q16 PLL unlock control ON when the PLL is locked.
Q17 High-frequency amplifier Amplifies the VCO output to the level required for the PLL.
Q18 High-frequency amplifier Amplifies the VCO output to the level required for input to the 1st IF mixer (Q3).
Q19 HPF Improves AF frequency characteristics in the receive mode.
Q20 Transmit driver {power amplifier) Amplifies to the tevel required for input to the final unit power module.
Q21 + B (DB) AVR of Q20 Operates in transmit mode.

Scanned by IW1AXR[]
O
Downloaded by[]
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DESCRIPTION OF ELEMENTS

Element Function Description
D1 Limiting Limits the first IF signal.
D2 Rewversal current protection Turns on the SQ circuitand Q5 for AL, in transmit mode for muting of the AF line.
D3 Rectifier/Reversal current protection Prever.\ts flow of RF meter current to the microphone check circuit and rectifies
the microphone check output.
D4 Motive power for Q10
D5 AVR Zener diode for setting the AVR circuit reference voltage.
D6 Switching characteristic Diode to provide rise and fall hysteresis on the LD line.
D7 PLL output switch ON in transmit mode.
D8 PLL output switch ON in receive mode.
D9 Temperature compensation Temperature compensation for Q20 (driver).
D10 Temperature compensation Temperature compensation for APC circuit.
D11 Switching characteristic Quickens the fail of 8R at the switching from receive mode to transmit mode,
D12 Discharging Discharges C?O? to delay the rise of RX VCO at the switching from transmit
mode to receive mode.
D13,14 S-meter circuit protection Protect for S-meter circuit when TX to RX mode.

VCO (X58-3100-XX)

Element Function Description
Q1 Amplifier Operates in all modes to amplify the VCO output to the required level.
Q2 Transmit VCO Oscillates 430 to 439.995MHz.
Q3 Transmit VCO switch Turns on the transmit VCO.
Q4 Receive VCO Oscillates 399.175 to 409.17MHz.
Q5 Receive VCO switch Turns on the receive VCO.
D1 Transmit frequency control varactor 430MHz : 2.5V
D2 Transmit modutation varactor Adds FM modulation to TX VCO.
D3 Receive frequency control varactor 430MHz : 2.5V,

APC (X59-3130-00)

Element Function Description
Qi Differential amplifier
Q2(1/2) Protection control Adjustable with VRS.
Q2(2/2) | APC control Adjustable with VR6.
Q3 Drive stage + B AVR
IF (X59-3140-00)
Element Function Description
ic1 Second local oscillator, mixer, IF ampli- @ S-meter output. @) Noise amplifier output (first stage).
fier, quadrature detector, noise amplifier ® Detector output @ First IF signal input.




saL (X59-3150-XX)

DESCRIPTION OF ELEMENTS

Elemant Function Description
Qi1 Noise amplifier
Q2 Squelch switching ON when squelch is on.
Q3,04 DC amplifier OFF when squelch is on.
Qs Low-frequency amplifier For RD terminat.
Q6 Low-frequency amplifier OFF when squelch is on.
D1 Squelich noise rectifier
D2 | Base bias setting
mic ('X59-3160-00)
Element Function Description
1C1(1/2) | Low-frequency amplifier ® Output, @ Input.
IC1(2/2) | Low-frequency amplifier For microphone check. @ Input (@ Output.
1C2(1/2) | Limiting amplifier @ Output @ Input.

Bz(z/z) LPF ® . ® Output.
OL (X59-3170-00)
Element Function Description
@ Output.
Electronic volume control @ input.
Ic1 {16 steps, initialized to the Initialize input : “L’" —step 6.
6th step from the @ Increase (*'L" input raises the volume 1 step).
bottom) @ Decrease (""L" input lowers the volume 1 step).
@ ‘‘H’* while operating.
® — @ controlledby (3
1IC2 Bidirectional switch (4 circuits) @ - @ controlledby &
—~ @ controlledby ®
@ — @ controlledby @

Q1 Bidirectional switch enable ON to enable electronic volume control.
Q2 Switching ON to decrease by 1 step.
Q3 Switching ON to increase by 1 step.
D1 Voltage drop

RIVE (X59-3180-00)

Element

Function

- Description

Q1 Switching Supplies 8V to the drive circuit; switched by Q3.
Q2 Switching Supplies 8V to the local oscillator amplifier; switched by Q3.
Q3 Switching ON when the PLL is locked.

Q4,Q5

High-frequency amplifier

Operates in transmit mode..When checking levels near these transistors, be careful
of the probe ground points.

D1

Reversal current protection

Separates Q1 and Q2.

~
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PARTS LIST

CAPACITORS CC_ 45 TH 1H 220 i CCas Color®  ® Capacitor value 1 0 3=001uF
12 3 4 5
0 1 0=1pF 220 =220F
1=Type ... ceramic, electrolytic,etc. 4 = Voltage rating 1 0 0=10pF / X
2 = Shape ...... round, squere, etc. 5= Value 1st number r Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
¢ Temperature Cosfficient 1 0 2=1000pF = 0.001uF
1st Word [ L P R S T U 2nd Word G H J K L
Color® Black | Red |Orange|Yellow | Green | Blue | Violet ppm/°C +30 { t60 |+120 | +£250 |+ 500
o — —150 | —220 | -330 | —470 | -750
ppm/°C 0 80 Example CC45TH = —470+ 60 ppm/°C
o Tolersnce
Code| C D G J K M X 4 P No code Code| B C D F G
(%) |£025 | =05 +2 +5 £ 10 +20 | +40 | +80 |+ 100 m‘:ff 10uF—-10~+50 oF) | 0.1 |:t025 | x05 1 +2
-20 | —20 | -0 [ Y= 47uF-10~+75
Less than 10 pF
o Rating voltage
2nd
word
A B o ] E F G H J K \"
1st
. fword
0 1.0 1.25 1.6 2.0 25 3.15 40 5.0 6.3 8.0 -
1K 10 12.5 16 20 25 315 | 40 50 63 80 a5
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)C 73 F sL|H£oor: _ Refer 1o the table ab Dimension code L W T
[t B {ZICT3ICT 2Ly _3 — Refer e table above.
SISty ° Empty 56%05 5005 | Lessthan20
1 (gh_ )3 (‘(‘: " :H U.?,SL7) E 32¢02 | 16£02 |Lessthan1.25
i
cx 7‘: F F 1HOO00 2 F 20+03 125+ 0.2 Less than 1.25
EX)=1 romm oz oy oI
FYTY Ty Dirmerai
1234 5 67 ‘menston
(Chip) (B.F) 1 = Type ...... ceramic, electrolytic, etc. | Dimension code L w T | Wattage
RESISTORS 2 = Shape ...... round, square, etc. E 32+0.2 | 1.6t0.2]0.57 28
@ Chip resistor (Carbon) 3 = Dimension F 20£03 [1.25202 045 | 2A
Po 73 8 28000 4 = Temp. coefficient
EX)e—. c i mmis im0 r_"—. 5 = Voltage rating Rating wattage
s kel vl R 6 = Value Dimension
1 2 3 4 5 6 7 _ Cord | Wattage {| Cord | Wattage || Cord | Wattage
{Chip} ~ (B.F) 7 = Tolerance. 2A [1/10w || 2 | 1/ aw [ 3a | w A
Carbon resistor (Normal type) M
2B {1/ 8w || 2H | 1/ 2w | 3D 2w ;
RO1 48 82CC00 J arrag
& Laslp 33 :‘: ':T? r:*‘:, o 2C |/ ew
1 2345 6 7



SEMICONDUCTOR

PARTS LIST

N : New parts

item ks Parts No. Item marks Parts No.
Diode 1S1555 Digital TR DTAT14EK
1SS101 DTC114EK
DTC124EK
BA282 DTC144€EK
DSA3A1 FMW-1
MI308 FET 25K125
UM9401 Chip FET 2SK508(K52)
Chip diode 155181 3SK184(R)
155184 35K184(S)
155226
Power module M57752
Chip zener 02C26.2(Y .2} M57788M
diode
Chip vari-cap 1Svi64 {e3 KRR-C001
diode
Thermister 112-502-2 LA5006M
N LC7532M
Posistor N | PTH59U332M LC7582
TR 25C2407(1) M51951BML
2SC3369 M54959P
MC7808C
2SD1406(Y) N | MN4066BS
Chip TR 2S5A1162(Y) NJM4558M
2S81119S N TA7761F
TC4094BP
2SC2712(Y)
25C2714(Y)} uPC1241H
2SC2759(U23) uPD75106G-508-1B
2SC3295(B)
25C3326(A)




» 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. werden nicht geliefert.

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
L2RAES &t M |F 83 & F 5 g a8 /87 8 #* &) %
TM-421A/E/ES
1 iB AD1-1021-03 METALLIC CABINET(TEP)
2 2B ARO1-1022-03 METALLIC CABINET(BBTTBM)
4 1A * | A20~2602-02 PANEL AS5Y K1
4 1A * | A20-2603-02 PANEL ASSY M1
4 14 ¥ | A20-2620-02 PANEL ASSY TiW1
4 1A *| A20-2620-02 PANEL ASSY T2UW2
- A20-2574-03 PANEL
) 2 R11-0442-04 REFLECTER
11 2A B38-0303-05 LCD ASSY
14 1B B42-2455-04 L.ABEL (M4X8 MAX)
15 1E B46-0410-10 WARRANTY CARD K1
16 1D B50-8148-00 INSTRUCTISN MANUAL KimMi
16 1D BS50-8148-00 INSTRUCTIBN MANUAL WiW2
16 iD B50-81472-00 INSTRUCTIGN MANUAL TiT72
- *| B10-0670-03 FRONT GLASS K1
- *| B10-0691-03 FRBNT GLASS M1
x| B10-0695-03 FRBNT GLASS Tiut
- x| B10-0675-03 FRBNT GLASS T2W2
- B11-0446-04 REFLECTBR
22 3D E30-2053-05 DC CBRD ASSY (ACSY)
- E31-3224-05 FLAR CABLE (LCD—CBNTRBL)
- E31-3239-15 LEAD WITH CBNNECTER
27 3D F0S-1031-05 FUSE (10A) ACSY KimMi
27 3D F05-1031-05 FUSE (10A) ACSY T2W2
27 3D FDS-5022-05 FUSE (SA) ACSY TiWl
30 2B F20-0520-04 INSULATING SHEET(LITHIUM BATT)
31 2A F20-0S21-04 INSULATING SHEET(LITHIUM BATT)
32 2R F29-0431-0S INSULATER (VBL,SAL)
- F0S5-2036-05 FUSE (20R) FBR DC CBRD
G13-0838-04 CUSHIBN
G13-0842-04 CUSHIGN MITIT2
613-0842-04 CUSHIGN WiWz
G13-0853-04 CUSHISN
3S iC G10-0607-04 FELT (HEAT SINK)
36 1A G09-0405-05 KNSB FITTING SPRING
37 iB,2B G10-0604-04 FELT
38 1B G10-0651-04 FELT (SPEAKER)
40 2R G13-0837-04 CUSHIBN (KNSB)
42 1B Q13-0845-04 CUSHIGN (SP)
43 2R G53-0508-04 FELT
- *| G16—-0513-04 VIBRB-ISBLATING SHEET TiWl
- *| G16-0513-04 VIBRB-ISBLATING SHEET T2W2
48 3E * | HO1-8087-04 ITEM CARTEN BBX K1
48 3E % | HO1-8088-04 ITEM CARTBN BBX M1
48 3E % | HO1-8089-04 ITEM CARTBN BBX T
48 3E *¥| HO1-8090-04 ITEM CARTBN BBX T2
48 3e % | HO1-B091-04 ITEM CARTEN BAX Wl
48 3E *| HO1-B0%2-04 ITEM CARTSN BEBX w2
49 3D H10-2626-02 PBLYSTYRENE FSAMED FIXTURE TiWt
49 3D Hi0-2627-02 POLYSTYRENE FRANED FIXTURE Kimt
49 3D H10-2627-02 PBLYSTYRENE F8AMED FIXTURE T2W2
E: Scandinavia & Europe K:USA P:Canada  W:Europe $m:2§:2 511,\%'11
U: PX(Far East. Hawaii) T:England  M: Other Areas TM-421ES  : T2,W2
18 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



s Now Parts PARTS LIST

Parts without Parts No. are not supplied.
Les artlcles 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
pmES |8 M| K - I 8B a8 B/ BB & &) % |
51 1D H13-0812-04 PBLYSTYRENE FSAMED PLATE
52 2D H13-0814-04 BUFFER PLATE (MBUNT BLACKET)
53 3D H25~0047-03 PRETECTIBN BAG (DC CERD)
54 2D H25-0720-04 PRETECTIBN BAG (RADIM)
S5 3D H25-0029-04 PRETECTISN BAG (MIC HEEK,SCREW | K1
57 3D Ja20-0317-24 MIC HEBK (ACSY) K1
59 2D J29-0416-03 MSUNTING BLACKET (ACSY)
60 2A J31-0141-04 SPACER RING (MIC)
61 1B J19-1422-04 HBLDER (5P)
62 2D J21-4147-14 MEUNTING HARDWARE (DBL STACK)
- J61-0307-05 WIRE BAND
64 1A K27-0496-04 KNBB(BUTTEN) PEWER,LBW
66 2A K29-3098-04 KNSB (BUTTBN) MHZ,UFB/M>M. IN
67 1A K29-3060-04 KNSB (MAIN)
68 1A K29-3061~04 KNEB (VAL ,SQL)
6? 1A K29-3069-04 KNSB(BUTTEN) SHIFT
70 1A K29-3065-04 KNBB (BUTTEN) REV
71 1A K29-3067-04 KNBB (BUTTEN) SCAN
2 1A K29-3066-04 KNBB(BUTTSN) ALERT TiWl
72 1A K29-3066-04 KNEB(BUTTEN) ALERT T2W2
12 1A K29-3068-04 KNEB (BUTTEN) CTCSS KimMl
73 iA K29-3070-04 KNSB(BUTTEN) TONE
- K29-3057-04 KNEB RING
77 3D N99-0318-0S SCREW SET
78 3D N46-3010-46 PAN HEAD TAPPING SCREW K1
A 1B, 1C N32-2606-46 FLAT HEAD MACHINE SCREW
B 2A NB?-2606-46 BRAZIER HEAD TAPTITE SCREW
C 2A.28B NB9-2606-46 BINDING HEAD TAPTITE SCREW
D iB:2B N35-2606-45 BINDING HEAD MACHINE SCREW
- G§50-1406-05 TACT SWITCH MIT1T2
- S50-1406-05 TACT SWITCH Wiwz
85 1B TO?-0246-05 LSUDSPEAKER (FULLRANGE)
86 2D 791-0359-05 MICREPHEONE {ACSY) K1
B6 2D T91-0365-15 MICRBPHENE (ACSY) MITIT2
86 2D T91-0365-15 MICREPHEBNE (ACSY) Wikz
- LC7S82 IC(LCD DRIVER)
94 2A W09-0326-05 LITHIUM BATTERY
99 1B, 1C X45-1370-03 FINAL UNIT M1
99 1B, 1C X45-1370-12 FINAL UNIT K1
99 1B, 1C X45-1370-52 FINAL UNIT TiWl
99 18,1C X45-1370-53 FINAL UNIT T2UW2
100 2R X53-3040-12 CONTRBL. UNIT K1
100 2A X53-3040-23 CBNTREL UNIT M1
100 2R X53-3040-52 CANTREL UNIT TiT2
100 2A X53-3040-62 CANTREBL UNIT Wiwz
101 2B XS7?-3070~-11 TX-RX UNIT K1
101 2 X57-3070-21 TX-RX UNIT M1
101 2B X57-3070-51 TX-RX UNIT TiWi
101 2B X57?-3070-52 TX-RX UNIT T2W2
-421 : K1,M1
E: Scandinavia & Europe  K:USA P Canada  W'€urope 11_-““: 4;2 ; ?'f,'wz
U: PX(Far East, Hawai) T:England  M: Other Areas TM-421ES @ T2,W2
UE : AAFES(Eurcpe) X: Australia A\ indicates safety critical components. 19




TM-421A/E/ES

¥ New Parts

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 getiefert.

Ref. No. Address |New Parts No. Dascription Desti- |Re-
Parts| nation |marks|.
sEES & B |F B a4 F B B & a/8 % & o} %
FINAL UNIT (X45-1370-XX) -12: K -03: M 52:T1,W1 -63:T2wW2
C1 CK7?3EB1H471K CHIP C 470PF K
c2 CEO4CW1C100M ELECTRS 10UF 16WV TiWl
c2 C70-2040-05 ELECTRE 10UF 16WYV K1imMt
c2 C90-2040-05 ELECTRE 10UF 16WV T2W2
c3 CK?3EB1H471K CHIP C 470PF K
ca CED4CW1C100M ELECTRE 10UF 16WV
cs CM?3F2H030C CHIP C 3. OPF C K1
CcS CM73F2H040C CHIP C 4. OPF C TiW1
0] CM7?3F2H0S0C CHIP C 5. OPF C M1T2W2
c6 7 CK?3EBIH471K CHIP C 470PF K
c8 CC455L2H0401C CERAMIC 4. OPF C K1iM1
8 CC455L2H040C CERAMIC 4. OPF C T2W2
c8 CCaS5L2H0S0C CERAMIC 5. OPF C TiWl
c9 CC4SCHIHO40C CERAMIC 4. 0PF C
€10 CC45SL2H150J CERAMIC 15PF J
c11 CC4ssL2H180J CERAMIC 18PF J
ciz2 CC455L2H220J CERAMIC 22PF J
C13 CC45SCHIHORSC CERAMIC 0. SPF C TiWl
Ci13 CC4SCH2HORSC CERAMIC 0. SPF C KimM1
C13 CC45CH2HORSC CERAMIC 0. SPF C T2U2
ci4d CK?73EB1H471K CHIP € 470PF K
C1S CC455L2H040C CERAMIC 4. OPF C KimMi
C15S Cra4ssL2H0406C CERAMILC 4. OPF C T2W2
ClS CC455L2H0SaC CERAMIC 5. OPF C T1W1
Clé6 CM?3F2H160J CHIP € 16PF J
Ci7¢ CC455L2H080D CERAMIC 8. OPF D
cia CK45B1H471K CERAMIC 470PF K
.C19 CK73EB1H471K CHIP C 470PF K
c21 CC?3ECHIHO10C CHIP C 1..0PF [ M1T2W2
€21 CC?3ECHIHIRSC CHIP C 1. SPF C K1
cz2z2 CC45S5L2H020C CERAMIC 2. 0PF [ K1iM1
cz22 CCca4s5L2H020C CERAMIC 2. OPF C T2W2
c25 CK73EB1H102K CHIP 1000PF K K1M1
25 CK?3EB1IH102K CHIP C 1000PF K T2W2
C26 £C455L1H040C CERAMIC 4. 0PF c KimMl
C26 CC45SL1H040C CERAMIC 4. OPF C T2W2
110 1C E30-2079-05 DC CABLE
111 iC E30-2075-05 ANT CABLE WITH CBNNECTSR(N) TiWi
111 1C E30-2075-0S ANT CABLE WITH CENNECTBR(N) T2W2
- £E11-0401-0S8 EAR PHBNE JACK
- £23-0015-04 TERMINAL {GND) KiMl
- E23-0015-04 TERMINAL (GND) T2W2
- E£30-2074-05 ANT CABLE WITH CONNECTER(M) KimMi
- E31-2066-05 CBAX CABLE WITH TERMINAL(DE)
~ £31-3230-15 C8AX CABLE WITH TERMINAL(RA)
TP1 £23-0512-05 TERMINAL (TEST TERMINAL)
115 1C F01-0949-05 HEAT SINK TiWl
115 1c FO1-0950-05 HEAT SINK K1iM1
1ns 1C FO1-0950-05 HEAT SINK T2W2
- F0S-1031-0% FUSE (10A) KimMl
- FDS—-1031-05 FUSE (10A) T2W2
- F05-5022-0% FUSE (5R) TiWl
E: Scandinavia & Europe K:USA " P:Canada  W:Europe ;nglé $11 x:
U: PX(Far East, Hawaii) T:England  M: Qther Areas TM-421ES  : T2,W2

20 UE : AAFES(Eurape) X: Australia . A indicates safety critical components.




» 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. werden nicht geliefert.

PARTS LIST

Ref. No. |Address|New Parts No. Description Desti- |Re-
Parts| nation |marks
sRESE | X |§& 8 A F ¥ 8 & 2/ A8 ® | %
J31-0503-05 BEAD
120 1B J19-1375-04 CBAX CABLE FITTING HARDWARE
121 1ic J41-0033-05 BUSHING (DC CBRD)
122 1C J42-0425-05 BUSHING (ANT CABLE) TiWl
122 ic Ja2-0448-05 BUSHING (ANT CABLE) K1imMl
122 1C J42-0448-05 BUSHING (ANT CABLE) T2W2
- J61-0307-05 WIRE BAND
L1 L.34-0908-05 CRIL (3,9.57)
L2 L34-1052-05 CoIL (3,1.5T) TiWl
L2 L34-1123-05 CRIL (3,1.57) KimMl
L2 134-1123-05 CRIL (3,1.5T) T2W2
L3 L34-1032-0S COIL (3:3.5T)
L4 -5 L34-1052-05 CoIL (3,1.5T) T1WL
t4 S L34-1123-05 C8IL (3.1.8T) K1M1
L4 3 L34-1123-05 caIL (3,1.5T) T2W2
L6 L40-1091-03 SMALL FIXED INDUCTBR(1UH)
E 1B NO9-0626-04 SCREW (M3X10)
F 1B NB?-2606-41 BRAZIER HEAD TAPTITE SCREW
JP1 R72-1061-0% JUMPER REST 0O B8HM KimMi
JP1 R92-1061-05 JUMPER REST O 6HM T2W2
R1 RD14DB2H151J SMALL-RD 150 J 1/2W K1iMl
R1 RD14DB2H151J SMALL-RD 150 J 1724 T2W2
R1 RD14DB2H181J SMALL-RD 180 J 1/2W TiWl
R2 RD14BB2C103J RD 10K J 1/6H
VR1 R12-0541-05 TRIMMING PST. (100}
D1 DSA3A1L DISDE
p2 MI308 DISDE TiuWl
D2 uM2401 DISDE KimM1
D2 M9401 DISDE T2W2
D3 M1308 DISDE
pa S 155101 DISDE
1 MS7732 PSWER MODULE TiWl
Qa1 MS7?788M PESWER MEDULE Kimi
11 M57788M PSWER MSDULE T2UW2
CONTROL UNIT (X53-3040-XX) -12: K -23:M 52:T1,T2 -62: W1 W2
c1 ,2 CK?73FB1H103K CHIP C 0.010UF K
3 4 CC?3FCHIH330J CHIP C 33PF J
cS -14 CK?3FB1H102K CHIP 1000PF K
C13 CEQ4CW1C100M ELECTRS 10UF 16WV
Clé6 CK?3FB1H103K CHIP C 0. 010UF K
c17 CK?3EF1C105Z CHIP C 1. OUF Z
E06-0858-0S BP METAL SECKET(MIC)
£40-1878-0S PIN CBNNECTSR &
L1 L?7-1313-05 CRYSTAL RESSNATER(4. 194304MHZ)
R1 RD41FB2B224J CYLND CHIP R 220K J 1/84 KiM1
R1 RD41FB2B6B3J CYLND CHIP R 68K J 1/8uW Tiwl
R1 RD41FB2B6B3J CYLND CHIP R 68K J 1/84 T2W2
R2 -§ RD41FB2B10SJ CYLND CHIP R 1.0M J 1/8U
R6 RD41FB2B104J CYLND CHIP R 100K J 1/8W
R? RD41FB2B10SJ CYLND CHIP R 1.0M J 1/8UW
R8 ,9 RD41FB2B104J CYLND CHIP R 100K J 1/8W
3 T R X . TM-421A : K1,M1
E: Scandinavia & Europe K:USA P:Canada  W:Euope TM-421E 71w
U: PX(Far East Hawaii) T:England M: Other Areas TM-421ES  : T2 W2
UE : AAFES(Europe) X: Australia A indicates safety critical components.

21




» New Parts
Parts without Parts No. are not supplied.
Les articles non mentlonnes dans ie Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address {New Parts No. Description Desti- |Re-
Parts nation |marks
pEEE (&£ X K ¥ & F B B8 & £/ 8 B #® =) %
R10 -13 RD41FB2B473J CYLND CHIP R 47K J 1/8W
R14 RD41FBZ2B2R2J CYLND CHIFP R 2.2 J 1/84W
R1S RD41FB2B103J CYLND CHIP R 10K J 1i/8W
R16 RD41FB2B473J CYLND CHIP R 4% J 1i/8u
R17? »18 RD41FB2B474J CYLND CHIP R 470K J 1/8W
R17 RD41FB2B472J CYLND CHIP R 4.7K J 1/8W
R20 RD41FB2B105J CYLND CHIP R 1.0M J 1/8W
rR22 RI2-0687-05 CHIP R 0 8OHM KimMi1
R23 R92-0687-05 CHIP R 0 8HM Wiz
R24 25 R92-0687-05 CHIP R 0 8HM K1
R25 R92-0687-05 CHIP R 0 8HM
R26 RD41FB2B102J CYLND CHIP R 1.0K J 1/84
VR1 R0OS5-3441-05 PETENTISMETER(10KA)IVEBL
VR2 ROS-442D0-05 PRTENTIBMETER (SOKB)SQL
S1 -8 540-1086-05 TACT SWITCH
59 10 S40-2458-05 PUSH SWITCH
DI -4 155184 CHIP DISDE
IC1 LASO06M IC(LBW SATURATIGN REGULATER)
1C2 MS1951BML IC(SYSTEM RESET)
IC3 75106G-508-1B IC(MICREPRECESSER)
1c4 KRR-COO1 Ic
Q1 DTC124EK DIGITAL TRANSISTAR
Q2 2sC2712(¢Y) CHIP TRANSISTBR
Wo2-0388-05 RBTARY ENCBDER
TX-RX UNIT (X57-3070-XX) -11:K -21:M -51: T1,W1 -62: T2,W2
166 1B A13-0675-01 FRAME
C1 . %“ CC41FCH1H100D CYLND CHIF C 10PF D
cz2 ¢ | CCA41FCHIHO30C CYLND CHIP C 3.0PF C
c3 4 CC?3FSL1H10LT CHIP C 100PF J
c4a ,5 ‘Q{” CK?3FB1H102K CHIP C 1000PF K
C6 L// CC?3FSL1H101J CHIP C 100PF J
c? < | CC41FCH1HO10C CYLND CHIP C 1.0PF c
c8 Y | cK?3FB1H102K CHIP C 1000PF K
c? CC41FSL1H370J CYLND CHIP C 39PF J
€10 -12 CK?3FB1H102K CHIP C 1000PF K
C13 CC41FCHIHAS0C CYLND CHIP C S.0PF C
Ciq CC41FCH1HO20C CYLND CHIP C 2.0PF C
c15 CC?3FCHIH330J CHIP C 33PF J
Cl6 CK?3FBIH102K CHIP C 1000FPF K
c17? CC?3FSL1HI0LJ CHIP C 100PF J
ciBe ,19 CK?3FB1H102K CHIP C 1000PF K
20 CC41FCH1H1Q0D CYLND CHIF C 10PF )]
£a22 -24 CK73FB1H103K CHIP C 0.010UF K
25 CK?3FB1H102K CHIP C 1000FF K
C26 CCP3FCHIH330J CHIP C 33PF J
28 CEO4EW1A470M ELECTRE 47UF 10WV
c29 CK?3FB1H103K CHIP 0. 010UF K
€30 CK?3FB1H102K CHIF C 1000FF K
C3} CED4EWL1L100M ELECTRS 10UF 16WYV
£32 CK73EF11105Z CHIP C 1. OUF pA
£33 CK7?3FBR1IHI03K CHIP 0. 010UF K
£34 ,35 CEO4EW1IA470M ELECTRE 47uF 10WV
i -421 :
E: Scandinavia & Europe K:USA _P:Canada  W:Europe ;ngﬁg . #11 x:
U: PX(Far East, Hawaii) T:England  M: Other Areas TM-421E5  : T2,W2
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



» New Farts

PARTS LIST

Parts without Parts No. are not supplled.
Les art/cles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geflefert.

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

pRES & B K g & ¥ F 8 & /8 % 4 )| %

C36 37 CK?3EB1E104K CHIP C 0.10UF K

c38 39 CK?3FBiIH102K CHIP C 1000PF K

c40 CEOQ4EW1IA470M ELECTR® 47UF 10WV

cal CK73EB1E47?3K CHIP C 0.047UF K

C42 CEQ4EW1AR470M ELECTRB 47UF 10WV

c43 CK?3FB1HS62K CHIP C S600PF K Kimt

ca4 CK73EF1C105Z CHIP C 1. OUF Z

C45 CK?3FB1H102K CHIP C 1000PF K

C46 CED4EW1C100M ELECTRE 10UF 16WV

c47 CK?73FB1H103K CHIP C 0. 010UF K

ca8 £92-0501-0S CHIP TAN 1. SUF. 10WV

c49 CEO4EW1A470M ELECTRE A47UF 10WV

cs0 CK?73FB1H103K CHIP C 0. 010UF K

csi CC41FCHIH1IS0J CYLND CHIP C 15PF J

cs2 CK?3FB1H103K CHEP C 0.010UF K

C33 CC?3FSLiH221J CHIP C 220PF J

cs4 CC?3FSL1K101J CHIP C 100PF J

css CK?3FB1H102K CHIP C 1000PF K

Coée CC?3FSL1HLI01T CHIP C 100PF J

£s? .98 CK73FB1H223K CHIP C 0.022UF K

€57 £92-0501-05 CHIP TAN 1. SUF 10wV

C&0 CK73EBLEGB3K CHIP C 0. 068UF K

61 CK?3FB1H102K CHIP C 1000PF K

C62 CK?3EB1E683K CHIP C 0. 068UF K

C&3 CK?3FB1H103K CHIF C 0. 010UF K

Cé4 £92-0004-0S CHIP TAN 1UF 16WY

€65 CK?3FB1H103K CHIP C 0. 010UF K

Céb6 CK?3FB1H102K CHIP C 1000PF K

Ca7? CK?3FB1H103K CHIP C 0.010UF K

ce8 CED4EW1ARZ221NM ELECTRE 220UF 10WV

C69 CK73FB1H103K CHIP C 0.010UF K

ceo CED4EW1A221M ELECTRB 220UF 10WY

c7t CC41FCHIHO20C CYLND CHIP C 2.0PF C

cr2 CC41FCH1IHDG0D CYLND CHIP C &.0PF D

c?3 CC41FCHIHO30C CYLND CHIP C 3.0PF C

cv4 CK?3FB1H102K CHIP C 1000PF K

c?s CC41FCHIHOGOD CYLND CHIP C 6. 0PF D

C?6 7?7 CK?3FB1H102K CHIP C 1000PF K

c?8 CC41FCH1H100D CYLND CHIP C 10PF D

Cc?79 CK73FB1H102K CHIP C 1000PF K

€80 CC?3FCHIH330J CHIP C 33PF J

c81 .82 CK73EF1C105Z CHIP C 1. 0UF z

€83 CK?3EB1E333K CHIP C 0.033UF K

£84 -86 CED4EW1A470M ELECTRS 47UF 10WV

g7 C90-2074-05 ELECTRE 470UF 10WY

£eg CK?3EBIE104K CHIP C 0. 10UF K

cB2 C90-2033-0% ELECTRE 1000UF 16WYV

c?0 CK?73FB1H103K CHIP C 0.010UF K

C91 C90-2033-0S ELECTREB 1000UF 16WY

72 CC?3FSL1IHI0LT CHIF 100PF J

£93 CC41FCHIHOSOC CYLND CHIP £ S.0PF C

94 CEQ4EW1A470M ELECTRS 47UF 10WV

C95 .36 CK?3FB1IH102K CHIP I 1000PF K

o7 CED4EW1C100M ELECTRA 10UF 16WV

98 CCP3FCHINISOT CHIP C 15PF J K1
E: Scandinavia & Europe K:USA P:Canada  W:Europe img:g 511 x;
U: PX{Far East Hawai) T:England  M: Other Areas TM-421ES  : T2,W2
UE : AAFES(Europe)  X:Australia A\ indicates safety critical components.
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% New Parts
Parts without Parts No. are not suppited.
Les articles non mentlonnes dans e Parts No. ne sont pas fournlis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address {New Parts No. Description Desti- |Re-
Parts; nation |marks
$MES | EiF I 8 & /8 8 % | %
c99 CEO4EWIC101IM ELECTRS 100UF 16WY
C100-105 CK?73FB1K102K CHIP C 1000PF K
C106 CEO4EW1C220M ELECTRS 22UF 16WY
c107? C92-0501-03 CHIP TAN 1. SUF 10WV
c108, 109 CK?3FB1HSA62K CHIP C S5600PF K
C110 CK7?3EB1E104K CHIP C 0. 10UF K
ci11 CEQ4EWLIE4R?M ELECTRO 4, UF 25WV
ci112 CC?3FSLIHIOLT CHIP C 100PF J
C113-115 ZK?73FBIH103K CHIP C 0. 010UF K
C116 CC?3FSL1H101T CHIP C 100PF J KiM1
c117? CC73FSL1HIOLS CHIP C 100PF J
ci18 2C455L1H101J CERAMILC 100PF J
TCt »2 C05-0062-05 TRIMMING CAP (6PF)
TC3 C0S-0308-035 TRIMMING CAP (4PF)
TC4 »S C05-0349-05 TRIMMING CAP (10FF)
TC6 COS-0062-05 TRIMMING CAP (6FPF)
ED4-0154-05 CAAX CANNECTER
E31-3237-05 LEAD WITH CENNECTER KimM1
J1 E40-5016-05 PIN CENNECTBR (2P) KiM1
J2 E40-3237-05 PIN CONNECTOR (2P,EH)
J3 E40-3238-05 PIN CBNNECTBR (3P,EH)
J4q E40-3237-035 PIN CONNECTOR (2P,EH)
JS E40-3238-05% PIN CONNECTBR (3P,EH)
Jé E40-3237-0S PIN CBNNECTAR (2P.EH)
J7? .8 E40-5097-0S PIN CBNNECTBR (S50-7)
TP1 E£E40-0211-05 PIN CBNNECTBR (2P)
T2 »3 E23-0465-05 TERMINAL
- F11-0836-05 SHIELDING CASE
L1 L34-1115-05 CSIL
L2 L34-1052-05 CIL
L3 -4 L79-06%0-0S HELICAL (435MHZ)
LS L40-1072-80 CHIP INDUCTBR (10NH)
Lé L34-1115-05 CBIL
L? L.30-0508~-0S TUNING CRIL (21. 6MHZ)
L8 L71-0227-05 MCF (21. 6MHZ)
L9 L34-0749-0S TUNING CBIL (21. 6MHZ)
L10 L40-1072-80 CHIP INDUCTBR (10NH) K1
L11 L7??7-0997-05 CRYSTAL RESBNATBR(21. L45MHZ)
L12 L30-0531-0S5 TUNING CBIL (455KHZ)
L13 L72-0315-05 CERAMIC FILTER (CFW455F)
Li4 L30-0503-05 TUNING CBIL (455KHZ)
L1S L40-1001-81 CHIP INDUCTSR (10NH)
L16 L??7-1311-05 CRYSTAL RESBNATOR(12. BMHZ)
L1? ,18 L40-2272-80 CHIP INDUCTSR (22NH)
L19 L15-0308-05 LBW-FREQUENCY CHBKE CBIL
L20 L34-1052-0S C8IL
L21 L.34-10%96-05 CoIL
B 1R. 2R NB87-2606-46 BRAZIER HEAD TAPTITE SCREW
R1 ,2 RD41FB2B223J CYLND CHIP R 22K J 1/84W
R3 RD41FB2B104J CYLND CHIP R 100K J 1/8W
R4 .35 RD41FB2B101J CYLND CHIP R 100 J 1/8W
Ré RD41FB2B470J CYLND CHIF R 47 J 1/8W
E: Scandinavia & Europe  K: USA P.Canada  W:Europe ;m:gé z#&x;
U: PX(Far East, Hawaii) T:England  M: Other Areas TM-421ES  : T2,W2
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.




TM-421A/E/ES

s Now Parts PARTS LIST

Parts without Parts No. are not supptied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournls.
Telie ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
¢sEES £ B |5 g & F = B & B/ 8 8B T )| %
R7? RD41FB2RB3R3J CYLND CHIP R 3.3 J 1/8W
R8 RD41FB2B220J CYLND CHIP R 22 J 1/84W
R9 10 RD41FB2B223J CYLND CHIP R 22K J 1/84W
R11 RD41FB2B102J CYLND CHIP R 1.0k J 1/8BW
R12 RD41FB2B221J CYLND CHIP R 220 J 1/8W
R13 RD41FB2B470J CYLND CHIP R 47 J 1/8W
R14 RD41FB2B6B1J CYLND CHIF R 480 J 1/8W
R1S RD41FB2B473J CYLND CHIP R 47K J 1/8W
R16 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R17 RD41FB2B471J CYLND CHIP R 470 J 1/8W
R18 RD41FB2B221J CYLND CHIF R 220 J 1/8uW
R19 RD41FB2B101J CYLND CHIP R 100 J 1/8W
R21 RD41FB2B182J CYLND CHIP R 1.8K J 1/8W
R22 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R23 RD41FB2B10SJ CYLND CHIP R 1.0M J 1/8U
R24 RD41FB2B333J CYLND CHIP R 33K J 1/8W
R2S RD41FB2B472J CYLND CHIP R 4. 7K J 1/8W
R26 RD41FB2B102J CYLND CHIP R 1.0K J 1/8W
R27 RD41FB2B103J CYLND CHIP R 10K J 1/8uW
R28 RD41FB2B472J CYLND CHIP R 4.7K J 1/8W
RrR2? 30 RD41FB2B223J CYLND CHIP R 22K J 1/8U
R31 RD41FB2B102J CYLND CHIP R 1.0K J 1i/8u
R32 RD41FB2B103J CYLND CHIP R 10K J 1/8W TiW1
R32 RD41FB2B103J CYLND CHIP R 10K J 1/8U T2W2
R33 RD41FB2B222J CYLND CHIP R 2.2K J 1/8W
R34 RD41FB2B104J CYLND CHIP R 100K J 1/8U KimM1
R3S RD41FB2B104J CYLND CHIP R 100K J 1/84 Tiwl
R36 RD41FB2B224J CYLND CHIP R 220K J 1/84W Kimi
R37 RD41FB2B274J CYLND CHIP R 270K. J 1/8BW Kim1
R38 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R39 RD41FB2B182J CYLND CHIP R 1.8K J 1/8W
R40 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R4l RD41FB2B1B2J CYLND CHIP R 1.BK J 1/8W
R42 RD41F B2B220J CYLND CHIP R 22 J 1/8W
R43 RD41FB2B472J CYLND CHIP R 4.7 J 1/84
R44 RD41FB2B220J CYLND CHIP R 22 J 1/8W
R4S RD41FB2B472J CYLND CHIP R 4. 7K J 1/8W
Ra& -50 RD41FB2B473J CYLND CHIP R 47K J 1/8W
RS1 RD41FB2B101J CYLND CHIP R 100 J 1/8uW
RS2 RD41FB2B223J CYLND CHIP R 22K J 1/84
RS3 RD41FB2B333J CYLND CHIP R 33K J 1/8W
RS4 RD41FB2B222J CYLND CHIP R 2.2K J 1/8W
RSS ~57 RD41FB2B473J CYLND CHIP R 47K J 1/84
RSB RD41FB2B221J CYLND CHIF R 220 J 1/84W
RS9 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R&0 RD41FB2B182J CYLND CHIP R 1.8K J 1/84
R&1 RD41FR2BB22J CYLND CHIP R 8. 2K J 1/84W
R62 RD41FB2B182J CYLND ZHIP R 1.8K J 1/8UW
R63 RD41FB2B474] CYLND CHIP R 470K J 1/8W
R&4 -66 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R&? RD41FR2B223J CYLND CHIP R 22K J 1/8W
R6B RD41FB2B102J CYLND CHIP R 1, 0K J 1/84W
R&9 RD41FBR2B101J CYLND CHIP R 100 J 1/8W
R70 RD41FB2R472J CYLND CHIP R 4. 7K J 1/8W
R71 RD41FB2B222J CYLND CHIF R 2.2K J 1/8W
E: Scandi _ : : TM-421A  : K1,M1
dinavia & Europe K: USA P:Canada  W:Europe TM-421E L T1wW
U: PX(Far East. Hawaii) T:England  M: Other Areas TM-421ES  : T2,W2

UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 25




» New Parts
pParts without Parts No. are not supplied.
Les artlcles non mentionnes dans te Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

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

PMES & X |F ¥ & & B B & /8 K & | =

R?2 RD41FB2B101J CYLND CHIP R 100 J 1/8W

R?3 RD41FB2B102J CYLND CHIP R 1.0K J 1/8W

R74 RD41FB2B222J CYLND CHIP R 2. 2K J 1/84

R?S RD41FB2B331J CYLND CHIP R 330 J 1/8

R76 RD41FB2B101J CYLND CHIP R 100 J 1/8W K1iM1

R?77 RD41FB2B471J CYLND CHKIP R 470 J 1/8W

R?78 RD41FB2B472J CYLND CHIP R 4. 7K J 1/8W

R?9 RD41FB2B&B1J CYLND CHIP R 480 J 1/8W

R8O RD41FB2B101J CYLND CHIP R 100 J 1/8W

R81 RD41FB2B3R3J CYLND CHIP R 3.3 J 1/8W

RrRB2 ,83 RD41FB2B473J CYLND CHIP R 47K J 1/68W

RB4 RD41FB2B333J CYLND CHIP R 33K J 1/8W

R8BS RD41FB2B151J CYLND CHIP R 190 J 1/8W

RB& RD41FB2B182J CYLND'CHIP R 1. 8K J 1/8W

R87 RD41FB2B3R6J CYLND CHIP R 5.6 J 1/8W

rR88 RD41FB2B221J CYLND CHIP R 220 J 1/8W

RrRA92 RD41FB2BSR&J CYLND CHIP R 5.6 J 1/8W

R90 R92-0685-0S RD 22 J 1/2W

R?1 72 RD41FB2B104J CYLND CHIFP R 100K J 1/8W

R?3 RD41FB2B103J CYLND CHIP R 10K J 1/8W KiM1

R93 RD41FB2B103J CYLND CHIP R 10K J 1/84 T2W2

R73 RD41FB2B472J CYLND CHIP R 4. 7K J 1/84W TiWl

R4 RD41FB2B223J CYLND CHIP R 22K J 1/8W T1Wl

R95 .76 RD41FB2B102J CYLND CHIP R 1.0K J 1/8W

R97? RD41FB2B103J CYLND CHIP R 10K J 1/8W

R98 RD41FB2B223J CYLND CHIFP R 22K J 1/8W

R99 RD41FB2B474J CYLND CHIFP R 470K J 1/8W

R100 RD41FB2B473J CYLND CHIP R 47K J 1/8W

R1O1 RD41FB2B222J CYLND CHIP R 2.2K J 1/84W

R102 RD41FB2B102J CYLND CHIP R 1.0K J 1/8W

R104 R72-0687-05 CHIP R 0 8HM

R10S RD41FB2BB22J CYLND CHIP R B.2K J 1/84 TiWl

R10S RD41FB2BB22J CYLND CHIP R 8.2K J 1/8W T2W2

R106 RD41FB2B223J CYLND CHIF R 22K J 1/8W TiWi

R106 RD41FB2B223J CYLND CHIP R 22K J 1/8W T2W2

R107? R92-0687-0% CHIP R 0 8HM TiuWl

R107 R722-0687-05 CHIP R 0 8HM T2W2

R108 RD41FB2B473J CYLND CHIP R 47K J 1/84

R109 R92-0670-05 - CHIP R 0 8HM

R110 RD14BB2C103J RD 10K J 1/6UW K1

R111 RD41FB2B101J CYLND CHIP R 100 J 1/8W TiWi

Ri1l1 RD41FB2B101J CYLND CHIP R 100 J 1/84 T2W2

R112,113 RD14BBR2C223J RD 22K J 1/6W

UR1 R12-5047-05 TRIMMING PRT. (220K)

VR2 R12-3076-05 TRIMMING PST. (10K) KiM1

VR3 R12-3076-05 TRIMMING POT. (10K)

VR4 R12-3079-05 TRIMMING PBT. (47K)

VRS .6 R12-30%6-05 TRIMMING PBT. (10K)

VR7? R12-3098-05 TRIMMING PBT. (33K) KiM1

UR? R12-3098-05 TRIMMING POT. (33K) T2W2

D1 155226 CHIP DISDE

D2 55181 CHIP DISDE

D3 .4 155184 CHIP DIGDE

DS 02C2Z26.2(Y,2) CHIF ZENER DIBDE

De 155181 CHIP DISDE
E: Scandinavia & Europe K:USA P:Canads  W:Europe ;m:gg ;$kx:
U: PX(Far East. Hawaii) T:England  M: Other Areas TM-421ES  : T2,W2
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articies non mentionnes dans le Parts No. ne sont pas fournis.
Telie onne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sHEES & ) S B8 & ®F 5 8 & &/ 8 % & DI &
p7 8 BA2B2 DIGDE
D9 10 155181 CHIP DIBDE
p11 .12 155184 CHIP DIBDE
D13 .14 151555 DISDE
IC1 MC7808C IC(UBLTAGE REGULATER/ +14VU}
1C2 MS4959P IC(FREQ SYNTHESIZER PLL)
IC3 TC4094BP 1C(8-STAGE SHIFT/STERE BUS REG
1cC4 UPC1241H ic
a1 35K184(5) CHIP FET
a2 25K125 FET
Q3 JSK184(R) CHIP FET
R4 25C2714(Y) CHIP TRANSISTBR
s 2SC3326(AR) CHIP TRANSISTSR
Qe 7 25B1119S CHIP TRANSISTER
a8 -9 DTC124EK DIGITAL TRANSISTER
Q10 11 28c2712(Y) CHIP TRANSISTER
0z 25c2714(Y) CHIP TRANSISTBR
Qi3 -15 28C2712¢Y) CHIP TRANSISTER
Q16 25A1162(Y) CHIP TRANSISTBR
Q17 »18 25C2739(U23) CHIP TRANSISTBR
19 25C27121Y) CHIP TRANSISTSR
Q20 25C2407(1) TRANSISTER TiWl
Q20 2603369 TRANSISTBR Kimi
Q20 25C3369 TRANSISTER T2W2
A21 2SD1406(Y) TRANSISTBR
TH1 112-502-2 THERMISTER (5K)
TH2 * | PTHS9U332M PASISTAR (3. 3K) TiWl
TH2 * | PTHS9U332M PRSISTER (3. 3K) T2W2
* | X58-3100-11 SUB UNIT (VCB,440MHZ) K1
- *| X58-3100-21 SUB UNIT (VC8,438MHZ) M1
- x| X98-3100-51 SUB UNIT (VCB s 438MHZ) TiWl
- x| X58-3100-51 SUB UNIT (VCB, 430MHZ) T2W2
- X59-3130-00 MBDULE UNIT (APLC)
- X59-3140-00 MEDULE UNIT (IF)
X59-3150-00 MEDULE UNIT (SQL) KimMl
- X59-3150-51 MEDULE UNIT {SAL) TiWl
- X59-3150-51 MBDULE UNIT (SQL) T2W2
- X57-3160-00 MBDULE UNIT (MIC)
- X59-3170-00 MSDULE UNIT (VBL)
x| X59-3180-00 MBDULE UNIT (DRIVE)
VCO (X58-3100-XX) -11:K -21:M -51: T1,W1,T2W2
C1 CK73FB1H102K CHIP ©C 1000PF K
c2 CK?3FB1H103K CHIP C 0. 010UF K
Cc3 CC73FCH1HO20C CHIP C 2. OPF C
c4 CC?73FCH1HOBAD CHIP C 8. OPF D
c3 CC?3FCH1HOB80D CHIP C 8. OPF D K1 )
s CC73FCHIH100D CHIP C 10PF D M1T1W1
CcS CC?3FCH1HIOOD CHIP C 10PF D T2W2
Cé CC?3FCHIHLIZ20J CHIP C 12PF J
c? CC?3FCH1HOYOD CHIF C 7. OPF D
ce CK?3FB1H102K CHIP C 1000PF K
€9 CCP3FCHIHO20C CHIP C 2. OFF C
210 CC?3FCHIHOBOD CHIP £ 8. OPF D
Cii CC?3FCHIHOB0D CHIP C 8. OPF D M1
E: Scandinavia & Europe K:USA P:Canada  W:Europe ¥m:zg:2 1'511 'x:
U: PX(Far East, Hawaii) T:England  M:Other Areas TM-421ES  : T2,W2
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
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» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts, nation |marks
pHES & B | § 8 & & B B8 & 28/ 8 & | %
Cl1 CC?3FCHIH100D CHIP C 10PF D K1
Cil CC?3FCHIH100D CHIP C 10PF D Tiut
ci1 CC?3FCHIHIOO0D CHIP C 10PF D T2UW2
ci2 CC?3FCH1HOAGD CHIP C 4. OPF D M1
c1z2 CC?3FCHIH100D CHIP C 10PF D T1Wl
c1z2 CC?3FCHIHI00D CHIP 10PF D T2W2
ciz CCP?3FCHIH1ISOJ CHIF C 15PF J K1
Cl13 CC?73FCHLIHOS0C CHIP C S. OPF C M1
c13 CC?3FCHIHOYOD CHIP C 7. OFF D K1
Cc13 CC?3FCH1H180J CHIP 18PF J T1T2W1
C13 CC?3FCHIHIB0J CHIP C 18PF J w2
Cl4 -16 CK?3FB1H102K CHIP C 1000PF K
c17 CC?3FCHIHORSC CHIP 0. SPF C
18 CC7?3FCH1HO20C CHIP C 2. 0OPF C K1
TC1 »2 *| C0S-0346-0S CHIP: TRIMMING LCAP (&6PF)
E40-5095-05 PIN ASSY (10PF)
L1 * | L34-1194-05 CeIL (3,2.57T)
L2 *| L34-1195-0S CeIL (3,3.5T) M1
L2 *| L34~-1196-035 CRIL (3.3T) KI1TiT2
L2 *1 (34-1196-05 CeIL (3,3T) Wil2
L3 -8 L40-5682-81 CHIP COIL (0. S6UH)
L9 L40-3972-80 CHIP CBIL (39NH)
R1 RK73FB2R121J CHIP R 120 J 1/10W
R2 RK?3FB2A103J CHIP R 10K J 1/104
R3 RK?3FB2A223J CHIP R 22K J 1/10W
R4 RK73FB2A101J CHIP R 100 J 1/10W
RS RK73FB2R471J CHIP R 470 J 1/10W
R&6 RK73FB2A221J CHIP R 220 J 1/10W
R? RK?3FB2A103J CHIP R 10K J 1/10W
R8 RK73FB2A152J CHIP R 1. SK J 1/10uW
R9 RK7?3FR2A470J CHIP R 47 J 1/10W
R10 RK73FB2A103J CHIP R 10K J 1/10W
R11 RK73FB2A104J CHIF R 100K J 1/10W
R12 RK7?3FB2R471J CHIP R 470 J 1/10W
R13 RK73FB2A221J CHIP R 220 J 1/10W
R14 RK73FB2R470J CHIP R 43 J 1/10W
R1S 16 R92-0670-05 CHIP R 0 OHM
D1 -3 15V164 CHIP VARI-CAP DISDE
a1 25C27572(U23) CHIP TRANSISTSR
Q2 25KS08(K92) CHP FET
Q3 25C2712(Y) CHIP TRANSISTSR
04 25K508(K52) CHP FET
Q@5 DTC114EK ‘ DIGITAL TRANSISTER
APC (X59-3130-00)
Ci CK?3FB1H102K CHIP C 1000PF K
c2 C?2-0501-05 CHIP TAN 1. SUF 10V
c3 CK73FB1H472K CHIF C 4700PF K
Cg CK?3FB1H102K CHIP 1000PF K
(] CK73FBLHA?2K CHIF C 4700PF K
Le CK7?3FBIH102K CHIP C 1000PF K
E23-0471-05 TERMINAL
' ES . P . TM-421A  : K1,M1
1 Candinavia & Europe K:USA P:Canada  W:Europe TM-421E CT1.W1
' U:PX(Far East Hawail) T:England  M: Other Areas TM-421ES  : T2,W2

UE : AAFES/Europe] X: Australia A\ indicates safety critical components.



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

PARTS LIST

TM-421A/E/ES

Ref. No. |Address|New Parts No. Description Desti- |Re-
Parts| nation jmarks
pPEEE (& RiE ¥ 2 X 8 8 & s/ % #® | %
R1 RD41FB2B222J CYLND CHIP R 2.2K J 1/8W
R2 RD41FB2B102J CYLND CHIP R 1.0K J 1/8vW
R3 RD41FB2B1352J CYLND CHIP R 1.8K J 1/84
R4 5 RD41FB2B103J CYLND CHIP R 10K J 1/8W
R6 RD41FB2B122J CYLND CHIP R 1.2K J 1/8U
ar 2 FMu1 DIGITAL TRANSISTSR
a3 25A1162(Y) CHIF TRANSISTAR
IF (X59-3140-00)
C1 CK?3FB1IH102K CHIP C 1000PF K
c2 CK?3FB1H472K CHIP C 4700PF K
c3 CC?3FCHIH330Jd CHIP C 33PF J
c4 CK7?3FB1HA?2K CHIP C 4700PF K
CS CC?3FSLIHS61d CHIP S60PF J
C6 CK73FBLIH4A72K CHIP C 4700PF K
c? CK73FBIH103K CHIP C 0. 010UF K
8 -10 CK73EBIH104K CHIP C 0. 10UF K
E23-0471-05 TERMINAL
Lt L40-2211-81 CHIP CBIL (220UH)
L2 * | L33-06795-05 CHIP COIL (1MH)
R1L ,2 RD41FB2B104J CYLND CHIP R 100K J 1/8UW
R4 RD41FB2B332J CYLND CHIP R 3. 3K J 1/84
RS RD41FB2B182J CYLND CHIP R 1.8K J 1/8W
IC1 x| TA??61F IC
SQL {X59-3150-00) -00: KM -51:T1,W1,T2W2
C1 CK7?3FBIH102K CHIP C 1000PF K
c2 CC73FCHIH330J CHIP C 33FF J
C4 £72-0005-05 CHIP-TAN 2. 2UF 6. WV
[+ CK?3EF1C105Z CHIP C 1. QUF Z
Cé £92-0504-0S CHIP-TAN 0. 68UF 20uWV
t? .8 CK73FBIE393K CHIF C 0.0372UF K
c? CK73FBLIH1S3K CHIP C 0. 015UF K
Ci0 CK?3FB1H333K CHIP C 0. 033UF K
£23-0471-05 TERMINAL
R1 RD41FB2B104J CYLND CHIP R 100K J 1/8W
R2 RD41FB2B272J CYLND CHIP R 2. 7K J 1/84W
R3 RD41FB2B222J CYLND CHIP R 2.2K J 1/84W
R4 RD41FB2B223J CYLND CHIP R 22K J 1/8W
RS RD41FB2B332J CYLND CHIP R 3. 3K J 1/8W
R6 RD41FB2B152J CYLND CHIP R 1.5K J 1/8W T1T2W1
R6 RD41FB2B1S2J CYLND CHIF R 1.8K J 1/8W W2
R6 RD41FB2B682J CYLND CHIP R 6.8K J 1/84 K1M1
R? RD41FB2B103J CYLND CHIP R 10K J 1/8W
R8 RD41FB2B104J CYLND CHIP R 100K J 1/84 TiWl
R8 RD41FB2B104J CYLND CHIF R 100K J 1/8W T2W2
R8 RD41FB2B474J CYLND CHIP R 470K J 1/8W KimMi
R9 RD41FB2B472J CYLND CHIP R 4. 7K J 1/8W
R10 RD41FB2B474J CYLND CHIF R 470K J 1/8W
R11 RD41FB2R273J CYLND CHIP R 27K J 1/84
RiZ2 RD4A1FB2B223J CYLND CHIF R 22K J 1/8W
R13 RD41FB2B222J CYLND CHIP R 2. 2K J 1/8W
Ria RD41FB2B393J CYLND CHIF R 39K J 1/8W
X ! . . R ¥ TM-421A : K1,M1
E: Scandinavia & Europe  K: USA P:Canada ~ W:Europe TM-421E  : T1.Wi
U: PX(Far East. Hawaii)  T: England M: Other Areas TM-421ES : T2 W2
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 29




% New Parts

VI-421A/E/ES

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

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation |marks
sRES |t BIF 3 & ® B B & /8 8 # ol &1
R15 RD41FB2B273J CYLND CHIP R 27K J 1/8W
R16 RD41FB2B331J CYLND CHIP R 330 J 1/8W
RI7 RD41FB2B222J CYLND CHIP R 2.2K J 1/84
D1 185226 CHIP DISDE
D2 155181 CHIP DISDE
ar .2 25Cc2712(Y) CHIP TRANSISTBR
3 .4 25C3295(B) CHIP TRANSISTER
RS 6 28C2712(Y) CHIP TRANSISTER
MIC (X59-3160-00)
Ci CK?3FB1H223K CHIP C 0. 0z2uF K
cz CK?3EFICI0SZ CHIP C 1. OUF Y4
Cc3 CK?3FBLH333K CHIP C 0.033UF K
c4a »5 CK73FB1H223K CHIP C 0. 022UF K
c6 CK?3EFi1C10SZ CHIP C 1. OUF Zz
c? CC?3FSLIHI0LT CHIP C 100PF J
8 CK?3FB1H272K CHIP C 2700PF K
(04 CK?3EF1C105Z CHIP C 1. OUF 4
Ci0 CC?3FSL1IHI0LJ CHIP C 100FF J
C11 CK73FB1HB21K CHIP C B820PF K
E23~0471-0S5 TERMINAL
R1 RD41FB2B123J CYLND CHIP R 12K J 1/8u
R2 RD4 1FB2B473J CYLND CHIF R 47K J 1/8W
R3 RD41FB2B563J CYLND CHIP R S6K J 1/84W
R4 RD41FB2B101J CYLND CHIP R 100 J 1/8W
RS RD41FB2B154J CYLND CHIP R 150K J 1/8W
Ré6 RD41FB2B104J CYLND CHIP R 100K J 1/8u
RY? RD41FB2B101J CYLND CHIP R 100 J 1/8W
R8 RD41FB2B153J CYLND CHIP R 15K J 1/8U
R9 RD41FR2B47?3J CYLND CHIP R 47K J 1/8W
R10 RD41FB2B561J CYLND CHIP R 560 J 1/8W
R11 RD41FB2B274J CYLND CHIF R 270K J 1/8W
R12 RD41FB2BS&63J CYLND CHIP R 56K J 1/84
R13 RD4 1FB2B224J CYLND CHIP R 220K J 1/8U
R14 -16 RD41FB2BB23J CYLND CHIP R B2K J 1/8W
R17 RD41FB2B103J CYLND CHIP R 10K J 1/84
R19 ,20 R72-0687-05 CHIP R 0 8HM
Ic1 ,2 NIMASS8M IC(8P AMP X2)
VOL (X59-3170-00)
1 ,2 CK73EBLIE104K CHIP C 0. 10UF K
&3 CK?3FF1E104Z CHIP C 0.100F  Z
Ca £92-0004-0S CHIP TAN 1UF 16WV
E23~-0471-05 TERMINAL
Rl -3 RD41FB2B473J CYLND CHIP R 47K J 1/84
Rg RD41FR2EE23J CYLND CHIP R 82K J 1/84
RS RD41FB2B103J CYLND CHIP R 10K J 1/84W
Eﬁ RD41FB2E104J CYLND CHIP R 100K J 1/8W
? RD41FB2B272J CYLND CHIF R 2.7K J 1/8W
';8 RD41FB2B104J CYLND CHIP R 100K J 1/8U
9 RD41FBZBZ72 CYULND CHIF R 2. 7K J 1/84
?é 155226 CHIF DIBDE
1 ¥ LLTS32M IC(BILATERAL SWITCH)
e ————
E: Scandinavia & Europe K:USA P: Canada W:Europe ;m::g:é 5} x:
U: PX(Far East, Hawaii) T:Engiand  M: Other Areas TM-421ES  : T2,W2

UE: AAFES(Eyrope)
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A\ indicates safety critical components.



» New Parts

PARTS LIST
pParts without Parts No. are not supplied.

Les artictes non mentlonnes 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
smES |t B|gF 8 & F 8 B & A/ M 8B “® ra |
I1C2 * | MN40&66BS IC(AUAD ANALBG SWITCH)
a1 DTC144EK DIGITAL TRANSISTER
g2 3 DTA114EK DIGITAL TRANSISTBR

DRIVE (X59-3180-00)
ce -5 CK7?3FB1H102K CHIP C 1000PF K
Cé6 CC41FCHIH220J CYLND CHIP C 22PF J
rd CK?3FB1H102K CHIP C 1000PF K
€8 72 CK41FB1H471K CYLND CHIP I 470FF K
C10 CK?3FB1H102K CHIP 1000PF K
Ci1 CK?3EF1C109Z CHIP C 1. OUF 4
E23-0471-0S TERMINAL
L1 2 L40-1072-80 CHIP CRIL (10NH)
R1 -4 RD41FB2B472J CYLND CHIP R 4, 7K J 1/84
RS RD41FB2B223J CYLND CHIP R 22K J 1/8W
R6 RD41FB2B103J CYLND CHIP R 10K J /84
R? RD41FB2B101J CYLND CHIP R 100 J 1/8W
RB RD41FB2B&B2J CYLND CHIP R 6. 8K J 1/84W
R? 10 RD41FB2B470J CYLND CHIP R 47 J 1/8W
R11 RD41FB2B332J CYLND CHIP R 3. 3K J 1/8W
R12 RD41FB2B&B1J CYLND CHIP R 680 J 1/8W
R13 RD41FB2B470J CYLND CHIP R 47 J 1/8u
Ri4 RD41FB2B220J CYLND CHIP R 22 J 1/84
R15 R92-0338-0S CLYND CHIP R 0O 8HM
R16 R92-0687-05 CHIP R 0 8HM
R17?7 RD41FB2B473J CYLND CHIP R 47K J 1i/8W
R18 RD41FB2B471J CYLND CHIP R 470 J 1/8W
D1 155184 CHIP DISDE
QT ,2 25A1162(Y) CHIP TRANSISTER
a3 25C2712(Y) CHIP TRANSISTER
Qs ,5 25C2739(U23) CHIP TRANSISTER
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Parts with the exploded numbers larger than 700 are not supplied.
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TM-421A/E/ES

PACKING

Accessory
Warranty card (B46-0410-10) : K1
Instruction manual (B50-8148-00) : KIM1W1,W2
Instruction manual (850-8149-00) : T1,T2
DC cord ass’y (E30-2053-05)
Fuse (10A) (F05-1031-06) : K1 M1, T2 W2
Fuse (BA) (F05-5022-05) : TI.W1
MIC hook (J20-0319-24) : K1
Pan head tapping screw x2 (N46-3010-46) : K1
Mounting hardware x2 (J21-4147-14)
Mounting blacket (J29-0416-03)
Screw set (N99-0318-05)
Flat washer x4
Tapping screw x4
Hex. semuse screw x4
Microphone {T91-0359-05} : K1
Microphone (T91-0365-15) : M1,T1,T2W1,W2

Label (M4x8 MAX) (B42-2455-04)
Item carton box {H01-8087-04) : K1
Item carton box (H01-8088-04) : M1
|tem carton box (H01-8089-04) : T1
{tem carton box (H01-8090-04) : T2
Item carton box {H01-8091-04) : W1
|tem carton box (H01-8092-04) : W2

Buffer (H13-0814-04)

Protection bag (M{C hook & screw) (H25-0029-04) : K1 Polystyrene foamed fixture (H10-2626-02) : T1W1
Protection bag (DC cord ass'y) (H25-0049-03) Polystyrene foamed fixture {H10-2627-02) : K1,M1,T2W2
Protection bag (TM-421) (H25-0720-04) Polystyrene foamed plate (H13-0812-04)

B With the exploded numbers larger than 700 are not supplied. 33
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‘Replacement of Lithium Battery

Remove the eight screws from the upper and lower case
’ (€. Loosen the four screws on the left and right
panel ( e ), and remove the upper and lower case.
Release the stoppers fixing the front panel and sub-
: panel { © ). and remove the front panel ( (4 J0

3. Pull out the main control knob ( @ ).

4. Using the special tools (T-047-01, -02), remove the
MIC connector nut and spacer ring { e ).

. Remove the two screws ( @) ), and remove the sub-
panel.

. Remove three screw ( 0), and remove the Contro!
unit. As it is connected to the TX-RX unit at the rear of
it via a connector pin, disconnect. it gently when re-
moving.

. Remove solder from two points ( Q ), and replace the

lithium battery. Control unit

Main knob

DISSASSEMBLY

e ——
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ADJUSTMENT

QUIRED TEST EQUIPMENT 15. Sweep Generator ,
DC V.M 1) Sweep range : 1440MHz and 430MHz bands

1) High input impedance 16. Tracking generator

. RF VTVM (RF V.M)
1} Input impedance : 1MSE2 min., 2pF max.

2) Voltage range : F.§ = 10mV ~ 300V PREPARATION
3) Frequency range : Up to 450MHz 1) Unless otherwise specified, knobs and switches should
Frequency Counter (f. counter) be set as follows Table 6.

1) input sensitivity : Approx. 50mV
2) Frequency range : Up to 450MHz

er Supply POWER Sw ON SHIFT SW OFF
:))C\Z;Jl:z’age : rgv ~ 17V, variable AF VOL VR MIN REV SW OFEF
2) Current : 6A min. SQL VOL VR MIN | SCANSW OFF
Power Meter LOW SW OFF CTCSS SW (KM) OFF
1) Measurement range Approx. : 30W, 3W, 1W VFO/M SW VFQ ALERT SW (T, W)
2) Input impedance : 60§21 TONE SW OFF
3) Frequency range : 450MHz Table 6
AF VTVM (AF V.M)
1) Input impedance : 1M min. MIC @ @ ND (MIC)
2} Voltage range : F.S=1mV ~ 30V
3) Frequency range : 50Hz ~ 10kHz
AF Generator (AG) ss @ ®
1) Output frquency : 100Hz ~ 10kHz
2) Qutput voltage : 0.5mV ~ 1V powN () ® 8m
Linear Detector GND @ Up

1) Frequency range : 450MHz
Field Strength Meter

1) Frequency range : 450MHz
. Directional Coupler

Fig 18 MIC terminals (view from front panel side)

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

Oscilloscope
. L . . . . 3} To damagin icro-
1) High sensitivity oscilloscope with horizontal input ) prevent damaging SSG, never connect the micro
terminal phone to mic jack while adjusting the receiver section.
$SG 4) Be sure to turn the power switch OFF, before connect-

ing the power cable to a power source.

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

6) Meter and display section should be set as follows

1) Frequency range : 144MHz and 430MHz bands
2) Modulation : AM and FM MOD.

3) Output level : —20dB to 100dB

. Dummy Load

1) 8Q, 50W (approx.) Fig 19.
Noise Generator
1) Must generate ignition-like noise containing har-
monics beyond 450MHz.
VFO/M MIN__MHz — KENWOOD 430MHz FM TRANSCEIVER TM-421A LOW POWER
E= =3 &3 _ _ gev + AL SCAN CTcss TONE =
258888
{88.0.0,0.00.5
DDDDDDDDGEDOQD :
\ SHIFT  JREV SCAN _ JCTCss  JTONE

—

Fig 19

35




LMMON ADJUSTMENT
— Maeasurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit [Terminal| Unit Part Method
Setting 1) Power supply : 13.8V DC
Power SW : OFF
VOL VR : Fully counter
clockwise (CCW)
SQL VR : Fully counter
clockwise (CCW)
VR6 on the TX-RX unit :
Fully counter clock-
wise (CCW)
FReSet 1) Turn the Power SW ON, hold- Display 440.000 (K)
ing the VFO/M and M.IN 430.000 (M, T W)
SW down. -
2) Release the VFO/M and ':i:ﬂappeared during 5 sec.
M.IN SW, v
then,! =i} disappeared.
LL 1} RX VCO Digital TX-BRX|TP3 VvCO [TC2 25V 0.1V
FREQ. : 440.000 (K) volt- {4C) (4B)
430.000 (M, T W) meter
Receive.
FREQ. : 449.975 (K) Check Less than 7.2V.
439 975 (M, T W}
Receive. .
2) TX vCO VCO TC1 2.5V +0.1V
FREQ. : 440.000 (K) (4B)
430.000 (M, T W)
Transmit.
FREQ. : 449.975 {K) Check Less than 7.0V,
439.975 (M, T W)
Transmit.
X FREQ. 1) FREQ. : 445.000 (K) f.counter |Rear ANT TX-RX|TC3 445 000MHz (K} +100Hz
DJ. 435,000 (M,TW) Power panel |(1E) (4C) 1435.000MHz (M, T W)
Transmit. meter
EIVER SYSTEM ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment|{ Unit |[Terminal| Unit Part Method
lical 1) FREQ. : 445,025 (K) Oscillo-  |TX-RX |TP1 TX-RX|TC1 Adjust for the wave-
435.025 (M, TW) scope (4E) (2E) form perform shown
Connect the sweep gen. to the TC2 on right. 430 435 440 (M, T W)
ANT terminal and the Oscillo- 100pF Dt (3F) 440 445 450 (K)
scope to the detector output, O—'I [—0 L3(3F)
2) Connect the spectrum ana- ™1 3 Oscilloscope or || 4(4F)
lyzer to the TP1 terminal. Spectrum
from the TX-RX unit. D1.2: 15599 analyzer
3) Connect the TP3 terminal to
GND terminal.
IN 1) FREQ. : 445.025 (K} Digital TX-RX|TP2 TX-RX|TC6 Repeat for MIN. Check : Accurate SSG's
435.025 (M, T W) multi- (4D) (4E) Repeat the adjustment | freq.
SSG output : 5dBu meter L7(4E) |in order of L7 and LS.
MQOD : OFF L9{4E)
L12
(4E)}
Scri 1} FREQ. : 445.025 (K) AF VM Rear SP TX-RX |14 AF MAX,
435.025 (M, T W) Oscillo- panel (1B) (4D)
SSG output : 20dBu scope
MOD : TkHz 80
DEV : +5kHz dummy
ioad




ADJUSTMENT

Measurement Adjustment
{tem Condition Test . ) Specification/Remarks
equipment| Unit [Terminal{ Unit | Part Mathod
sitvity | 1) FREQ. : 445025 (K) AFVM  |Rear |SP Check SINAD 12d8 or more.
435,025 (M, T.W) Oscillo- panel |(1B)
SSG output : —10dBu scope
2) FREQ. : 440.025 (K) 80
430.025 (M, T W) dummy
3) FREQ. : 449.950 (K) load
439.950 (M,T W)
ter 1) FREQ. : 445.025 (K) LCD TX-RX [VR1 Set the RF scale to
435,025 (M, TW) {S-meter) (4D) |reads "2 digit”.
SSG output : —6dBu
MOD : OFF
2) SSG output : 16dBu All digits light.
3) SSG : OFF S-meter lights OFF.
SMITTER SYSTEM ADJUSTMENT
Measurement Adjustment
Item Condition Tast Specification/Remarks
equipment| Unit |Terminal| Unit Part Method
2RF 1) FREQ. : 445.000 (K} Power Rear ANT TX-RX|TCa MAX. 37W or more (K)
output 435000 (M, T W) meter panel [{1E) (3A) 13W or more (M, TW)
VR8 (TX-RX unit) : Fully {DC pow- TCS
clockwise (CW) er supply (28)
Transmit. galvo Finat |VR1
meter) (2€)
ON AIR LCD indicated.
2) FREQ. : 440.000 (K) TX-RX [VR6 36W (KM, T2,W2) +3W, less than 9.5A.
435.000 (T1,W1) (3B) 12W (T1,W1) (KM, T2,W2)
430.000 (M, T2W2) +2W, less than 3.2A,
Transmit. ’ (TIW1
3) FREQ. : 445.000 (K) Check 33~42W, less than 9.5A.
435.000 (T W) (KM, T2,W2)
435.000 (M, T2W2) 10~14W, less than 3.2A.
Transmit, {T1,w1)
4) FREQ. : 449975 (K)
439975 (M, T W)
L Transmit.
Low 1) FREQ. : 445.000 (K) Check 0.5~2W, less than 1,5A,
[Power 435.000 (M,TW) (T1,W1)
LOW SW : ON TX-RX |VR7 |SW (KM, T2W2) *+2W, less than 4A.
Transmit (3B) (KM, T2,W2)
Meter 1) FREQ. : 445.000 {K) LCD TX-RX {VR4 Set to the RF scale
435.000 (M, T W) (RF (3B} reads ‘'3 digits'’.
Transmit. meter)
2) LOW SW : OFF All digits light.
Transmit.
v, 1)} FREQ. : 445.000 (K) Linear Rear |ANT TX-RX|VR3 ([t4.4kHz +200Hz
435.000 (M, T W) detector [panel |[{1E) (3C)
AG : 1kHz, 50mV (KM) Modula-
1kHz, 30mV (T W) tion
& MS-57A/61A (Anritsu) analyzer
HPS : OFF Power
LPF : 20kHz meter
2) AG : 1kHz, 5mV (K M) TX-RX |VR2 +3kHz (K M) +200Hz (K M)
{3C)
1kHz, 3mV (T W) Check +2,2~3.6kHz {T,W)
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ADJUSTMENT

Measurement Adjustment
1tem Condition Test . . Specification/Remarks
equipment | Unit [Terminal | Unit | Part Method
/ . . . .
rotection 1} FREQ. : 445.000 (K} Power Final |TP1 Final |[VR1 [|Dip point
435.000 (M, T W) meter (2E) (2E)
Transmit. Digital \j
multi-
meter
2) Disconnect the power meter |DC AM TX-RX{VR5 [4.5A (KM, T2,W2)) +0.5A (KM, T2W2)
from ANT terminal. (oC (3C) [2.2Aa (T1,W1) +0.2A (T1W1)
Transmit. power
supply
galvo-
meter)
. TONE 1) FREQ. : 445.000 (K) Linear Rear [ANT FREQ. : 88.0~89.0Hz
{(KM) 435.000 (M) detector |panel [{1E) DEV. : +0.5~1kHz
TONE SW: ON Modula-
Transmit. tion
. TONE 1} FREQ. : 435.000 analyzer ANT FREQ. : 1750+10Hz
{TW) TONE SW: ON Power (1E) DEV. : £2.5kHz or more.
Transmit. meter
f.counter
pprocessor operation check
Rem Condition Operation check Item Condition J Operation check
g 1) Turn the Power switch Display 4 w} 1':1'.:':: D E: (K} 41, Simplex memory channels are; MO~3, MA, b.
ON holding the VFO/M M 42 .':{,{:,' S M, T W) | | Memory Determine the desired FREQ., SHIFT, CTCSS, TONE FREQ.
and M.IN switches The ! L1} indicator and the Mem{ |entry then foliow the procedure below.
down. ory channel number display light | | (implex 1} Press the M.IN switch.  [The memory channel number
2) Release the VFO/M and for apgrox. 5 sec. after release standard display lights.
M.IN switches. the switches. offsets) 2) Select the desired
EQ, 1) Press the M.IN switch. I"M_ﬁ,indicator fights. memory channe! using
et the Tuning control or
- 2) Press the M.N switch, |Display 3777 50 g the Microphone UP/
then press the REV DOWN switch.
switch within 5 sec. Turn the Tuning control and This selection should be
the UP/DOWN switches to in- compieted within 5 sec.
crease or decrease the figures as after the M.IN switch is
shown below. presged.
2025 «—5—-10—-125-— 3) Press the M.IN switch Memory entry is completed.
#5 cew cw 115 within 5 sec. after the
| | memory channel selec-
125—+10— 5 25— 20— tion is compieted.
- - 4-2. 1) Select the desired FREQ.
3) Press any switch except {Receive FREQ. lights. 0dd split using the Tuning contral
th¢=T LOW and the Power |({to return to the normal FREQ.) memory or the Microphone UP/
switches 10 return to channels DOWN switch.
the normal receive (as described in Item
FR EQ. 4__1 .)
EQ.  |1) Press the MHz switch. The kHz digits goes off.
2) Turn the Tuning control |Rotating the Tuning control
Fc- switch to CW or CCW. switch changes the FREQ. in
n 1MHz step.
i"Z) 3) Press any switch except |The kHz digits lights,
the LOW and the Power
switches to return to
the normal receive
L FREQ.




ADJUSTMENT

mit FREQ. using the
Tuning control or the
Microphone UP/DOWN
switch.

5) Press the M.IN switch.

Memory entry is completed.

5. TONE
FREQ.

1) Press the MLIN switch
and then TONE switch.
{within 5 sec. after
pressing the M.IN
switch.)

TONE FREQ. lights.

2) Select the desired TONE
FREQ. using the Tuning
control or the Micro-
phone UP/DOWN
switch. (a value in the
67.0 to 250.3)

using the Tuning
control or the Micro-
phone UP/DOWN
switch.

N
Condition Oparation check Itam Condition Operation check
[4-2. 2) Press the M.IN switch | The beeper sound changes. 5.TONE  |3) Press any switch except |Receive FREQ. lights,
Odd split :-M-ﬂl FREQ. the LOW and the Power
. {memory L_J indicator lights, switches to return to the
channels The memory channel number normal VFO FREQ.
: display is not light. 6. Memory |1) Press the VFO/M switch | I indicator lights,
The receive FREQ. memory entry is completed, then changes channel to select the memory =
10 the waiting mode of the transmit FREQ. memory entry. jockout channel mode.
4) Select the desired trans- selec- 2) Select the desired
tion memory channel to skip

3) Press the M.IN switch
and the SCAN switch.
When the M.IN switch
is pressed, the M indi-
cator lights. The SCAN
switch should be pressed
within 5 sec. after the
M.IN switch is pressed,
or the M indicator goes
off.

:’ ‘:'.1l indicator lights,

h

The asterisk (#) lights in the
left of the memory channel
number display.

The indicated memory channel
is skipped during SCAN opera-
tion.
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TERMINAL FUNCTIONS

TM-421A/E/ES

Connector
No.

Terminal
No.

Terminal
Name

Terminal Function

TX-RX UNIT (X57-3070-XX)

onnector | Terminal | Terminal )
No. No. Name Terminal Function
FINAL UNIT (X45-1370-XX)
©O) 1 8T TX + 8T
2 PC Auto power control
3 PRO | Protection
RA RX ANT
DO Drive output
AP Audio power
B | +8B
SP Speaker
FB Final + B
DB Drive +B
CONTROL UNIT (X53-3040-XX)
O 1 CTC | CTCSS IC clock
2 RD Remote data
3 5C + 5V
4 GND GND
5 DET Tone detector output
6 CTD CTCSS IC data
7 CTS CTCSS shift register reset
@ 1 s8 Switchedi+ B (13.8V)
2 B + B2
® 8C +8V
GND GND
RS PLL enable
CK PLL & shift register clock
DT PLL & shift register data
ST Shift register strobe
RM RF meter
BZ Beep output
BD Busy display
RD Remote data
SQ Squelch
SM S meter
TO Tone output
A2 AF output
Al AF input
MIC Mic AF input
GND GND
H/L Hi/low switch
@ vDD Backup voltage
DATA LCD driver data
CLK LCD driver clock
CE LCD driver enable
8C + 8V
GND GND

® 1 HPO
- 2 HPI
@ 1 DB Drive +B
2 FB Final +B
® 1 PC Auto power control
2 PRO Protection
3 8T TX + 8V
@ 1 B2 +82
2 S8 Switched + B (13.8V)
@ 1 SP Speaker
2 AP Audio power
3 B1 +B1
@ 1 SP Speaker
2 GND GND
@ 8C | +8V
GND GND
RST PLL enable
CK PLL & shift register clock
DT PLL & shift register data
ST Shift register strobe
RM RF meter
BZ Beep output
BD Busy display
RD Remote data
SQ Squeich
SM S meter
TO Tone output
A2 AF output
Al AF input
MIC Mic AF input
GND GND
H/L Hi/low switch
RA BRX ANT
DO Drive output




M-421A/E/ES

TSU-5 (CTCSS UNIT)

SU-5 PARTS LIST

TSU-5 PC BOARD VIEW

New

parts No. Parts Description Ref. No.
TSU-5
E31-3248-05 - Lead with connector
N87-2606-46 Brazier head taptite screw x 2
X52-3060-00 = | CTCSS unit
CTCSS UNIT (X52-3060-00)
CC41FCH1H150J Chip C 15pF J C6.7
CC73FSL1HE81J Chip C 680pF J C15
CEO4CW1A100M Electro 10uF 10WV | C1
CEQ4ACW1AT0IM Electro 100uF 10WV | C2
CEQ4CW1A220M Electro 22uF 10WV |C5
CK73EF1C104Z Chip C 0.1ufF z c3.4
CK73EF1C1052 ChipC 1uF 4 C17,19
CK73FB1H103K Chip C 0.01uF K C16,18
CK73FB1H222K Chip C 2200pF K C13,14
CK73FB1H272K Chip C 2700pF K ciz
C93-0501-05 * | ChipC 680pF Cc8—-11
E31-3248-05 * | Lead with connector -
EA40-5016-05 Pinass'y 2P J1
E40-5021-05 Pinass'y 7P J2
1.77-1333-05 X‘tal 4.194304MHz L1
RD41FB2B103J Chip R 10k J 1/8W |R4,10,11
RD41FB2B104J Chip R 100k J 1/8W [R1
RD41FB2B105J Chip R ™ J 1/8W |R8,22,23
RD41FB2B1224 Chip R 1.2k J 1/8W | R26
RD41FB2B1244 Chip R 120k J 1/8W |R16
RD41FB2B153J Chip R 15k J 1/8W [R5
RD41FB2B154J Chip R 150k J 1/BW [R25
RD41FB2B183J Chip R 18k J 1/8wW jR3
RD41FB2B222J Chip R 2.2k J 1/8W |R6
RD41FB2RB273J Chip R 27k J 1/8W {R19
RD41FB2B392) Chip R 3.9k J 1/8W |R9
RD41FB2B473J Chip R 47k J 1/8wW |R2,20,21,24
RD41FB2B683J Chip R 68k J 1/8W {R17
RD41FB2B823) Chip R 82k J 1/8W |R7
RD41FB2B824J Chip R 820k J 1/8W !R15,18
R92-0688-05 « | ChipR 470k R14
R92-0689-05 * | Chip R 910k R12,13
MNB520 Ic 1c1
MN40948S LI ® IC2
NJM4558M 1C IC3
DTC114YK Digital transistor Q1.2
28C2712(GR) Chip transistor Q3

Cio

‘Big23

»

T R e I T

N y
. |
! 5
-~ y P i G

e
C.,’,Z_ ”

" . 4D -

Yoy

f r R e

cir -

5

W« T
M -

LR1Z..

O

o4

T o+ ~ 4
2SC2712 DTC114YK
E

GND

Scanned by IW1AXR[]

O
Downloaded by[]
RadioAmateur.EU

. )

- )


A.R.D.
Scanned by IW1AXR

Downloaded by
RadioAmateur.EU


TM-421A/E/ES

TSU-5 (CTCSS UNIT)

TSU-5 SCHEMATIC DIAGRAM '
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TM-421A/E/ES

SPECIFICATIONS

Specifications Model T™-421A TM-421ES TM-421E
Frequency range 440 to 450MHz {U.S.A. version)
430 to 440MHz
Mode F3E (FM)
Antenna impedance 50 ohms
Operating temperature —20°C to +60°C (—4°F to +140°F)
Power requirements 13.8v DC + 15%
T;," Ground Negative
E Transmit mode (Max.} 8.5A | 3.2A
Current drain | Receive mode with no 0.4A
input signal .
Frequency stability : - Better than + 10 x 10 -6
?P':gjeergizzss included, W x H x D mm) 141 x 42x 193 141 x 4? x 154
Weight . 1.2kg 1.0kg
Output HI p 35W now
Approx. 5W
o power* Low A.djustab‘l]: up to out 20W Approx. W
g “Modulation Reactance modulation
2 | Spurious radiation Less than —60dB
E Max. frequency deviation +bkHz
Audio distortion (at 0% modulation) Less than 3%
Microphone impedance 500 to 600 ohms
Circuitry Double conversion superheterodyne
Imermediate frequency 21.6MHz/455kHz
_ | Sensitivity (12dB SINAD) Less than 0.16uV
_g Selectivity ' —6dB : More than 12kHz, —60dB : Less than 26kHz
§ Spurious response Better than 65dB
Squelch sensitivity Less than 0.1uV
Output {6% distortion) , More than 2W across 8 ohms load
External speaker impedance 8 ohms
Notes :

1. Circuit and ratings are subject to change without
notice due to advancement in technology.
2. = : Recommended duty-cycle :
1 minute : Transmission
3 minutes  : Reception
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