TM-721A/E  [KENWOOD

SERVICE MANUAL

©1988-2 PRINTED IN JAPAN
B51-3476-00(T)864

Knob (Main) Knob {F) Metallic cabinet (Top) Knob (SG)
(K29-3060-04) (K29-3143-04) (A01-1047-02) (K29-3116-04}
Panel ass’y*
(A20-) Knob (AF)
(K29-3115-04)
Knob Knob Knob (DUAL)
(K29-3111-04) (K29-3112-04)x & (K29-3113-04)x 3 Panel* Microphone*

(A20-) (T91-)

v - MAIN

N
| 4

it c l“”lf;'t -
Y5870  4ygsies

) 3 i "“;“:e L ;g'ug»gu mimjl

Knob {Sub-Encoder) Knob (Button) Metallic cabinet (Bottom)
(K29-3145-04) (K27-3026-04) x 2 (A01-1048-02)

Knob (Up/Down) Knob {Button) Knob (LOW)

(K29-3114-04)x 2 {K27-3028-04) {K29-3144-04)

*Refer to parts list on page 25.
Photo is TM-721A.

CONTENTS

CIRCUITDESCRIPTION ..o 2 CONTROL UNIT (X53-3130-XX} coevininiiiiiiiiieeneanes 61
DESCRIPTION OF ELEMENTS ........coooviiiiiin, 17 144 MHz TX-RX UNIT (X57-3230-XX) ....oovivinninnns 63
PARTSLIST ... 25 430 MHz TX-RX UNIT (X57-3210-XX} ..cociviiieiiinnnns 65
EXPLODED VIEW ......oviiiiiiiiiiiis e 46 FINAL UNIT (430 MHz) (X45-3180-XX) ..cecvviiniininnnne 67
PACKING.......coeiininiiieiiie et 48 FINAL UNIT (144 MHz) (X45-3180-XX) ..cccvvvneninnane. 68
ADJUSTMENT .....oooiniiiiiiiiiiicinii e e e e e 49 SCHEMATIC DIAGRAM.........ccoiiiiiiiiiiie e 69
TERMINAL FUNCTIONS ..o 56 LEVELDIAGRAM ....... ..., 73
PC BOARD VIEW/SCHEMATIC DIAGRAM BLOCKDIAGRAM ... . ..., 75

144 MHz VCO UNIT (X58-3340-00) ....ccconerninninnnns 59 TSU-6 {CTCSSUNIT) ... 76

430 MHz VCO UNIT (X58-3330-00) ......ccevvvrnnannnnnn. 60 SPECIFICATIONS ..o Back cover



TM-721A/E

Frequency Configuration

CIRCUIT DESCRIPTION

The TM-721A/E uses a synthesized PLL and includes a
variablefrequency oscillator that enables selection of 5 kHz,
10 kHz, 12.5 kHz, 20 kHz, or 25 kHz channel steps. (See

Fig. 1.)

Signals received in the 144 MHz band are down-converted to
a first intermediate frequency of 10.7 MHz (M.T.W) and
16.9 MHz (K) by mixing with the first local oscillator frequen-

cy (133.3 Mt

1z 1o

135.3 MHz

(T.W),

172.1 MHz to

131.100 MHz {K), 131.1 MHz to 137.30 MHz (M)), and
then to the second intermediate frequency of 455 kHz by

mixing with

the second

local

oscillator

frequency of

10.245 MHz (M. T.W) and 17.355 MHz (K).

Signals received in the 430 MHz band are down-converted to
the first intermediate frequency of 30.825 MHz (M.T.W) and
21.6 MHz (K) by mixing with the first local oscillator frequen-
cy (399.175 MHz to 408.175 MHz (M.T.W), 416.400
MHz to 428.400 MHz (K)), and then to the second in
termediate frequency of 455 kHz by mixing with the second

local

oscillator frequency of 30.37 MHz

(M.T.W) and

21.145 MHz (K). Double conversion is thus used for both
the 144 MHz and 430 MHz bands.

The transmitted signal for both bands is generated direct
oscillation and direct frequency division in the phaselocked
loop. The signal is amplified by a linear amplifier before being
applied for the antenna.

) Model | 17214 (KM) | TM-721E (T.W)
Unit
, X45-3180-11 (K)
Final Unit X45-3180-21 (M) X45-3180-51
Control Unit Xb53-3130-11 (K) X53-3130-51 (T)

X53-3130-21 (M) X63-3130-61 (W)

X57-3210-11 (K}

X57-3210-01 (M) X57-3210-01

430 MHz TX-RX Unit

X57-3230-11 (K)

144 MHz TX-RX Unit X57-3230-21

Xb67-3230-21 (M}

Table 1 Comparison of TM-721A and TM-721E

438~449.995 MHz (K)
430~
439.995 MHz (M.T.W)

CFW455F
144 ~147.995 MHz (K.M)
144 ~145.995 MHz (T.W)
455kHz
16.9 MHz (K)
Ist MIX 10.7 MHz (M.T.W)
ANT SW RF AMP MIX,|F,DET
=
10.245 MHz (M.T.W)
17.355 MHz (K)
127.1~131.095 MHz (K)
1331 ~137.295 MHz (M)
133.3~135.295 MHz (T.W) SP
144 MHz
BAND PLL AF AMP
PA TX AMP SYSTEM =
144~
145.995 MHz (T.W)
144-147.995 MHz (K.-M)
439595 MHz IM.T.W)
438~ 249,995 MHz (K} Mic
PA TX AMP 430 MHz
BAND PLL MIC AMP ‘Iﬂ
SYSTEM
399.176~
409.17 MHz (M.T.W)
416.400 - 428.395 MHz (K)
MCF CFW455F
21.6 MHz (K)
30,825 MHz (M.T.W) 455kHz
ANT SW RF AMP MiX,IF,DET

Ist MIX

Fig. 1 Frequency Configuration

= 30.370 MHz (M.T.W)

—|— 21.145 MHz (K)



CIRCUIT DESCRIPTION

Receiver Circuits

¢ General

This set uses seperate receiver circuits for the 144 MHz and
430 MHz bands. These circuits extend from the antenna in-
put section to the IF detector.

* 144 MHz

The incoming two meter band signal passes thru the
transmitireceive switching diode in the final unit. And then
through the antenna matching coil in the front unit. Itis then
amplified by a GaAs FET radio-frequency amplifier, Filtered by
a three-stage bandpass filter that uses varicap tuning to reject
unwanted signal components, and is fed to the first mixer.
There it is mixed with the first local oscillator signal from the
PLL to generate the first IF signal (10.7 MHz (M.T.W),
16.9 MHz (K)). Spurious adjacent-channel signals are
removed in a two-stage MCF (Monolithic Crystal Filter)

The first IF signal is amplified and fed to the FM IF
IC:MC3361D. This IF signal is mixed with the second local
oscillator frequency of 10.245 MHz (M. T.W) and
17.355 MHz (K) which results in a second IF signal of
455 kHz.

Spurious adjacent-channel signals are removed from the se-
cond IF signal by ceramic filter. Then the signal is amplified
and detected to generate the audio signal

PLLOUT

Fig. 2 144 MHz Front End (Varicap Tuning)

® 430 MHz band

The incoming 70 c¢cm signal passes thru the transmit/receive
antenna switching diodes in the final unit and then passes
through the antenna matching coil. The signal is then fed to a
two-stage radio-frequency amplifier consisting of a GaAs FET
and a junction-type FET. It then passes through a two-stage
two-cauity helical resonator and enters the first mixer, where
it is mixed with the first local oscillator signal from the PLL to
generate the first IF (30.825 MHz (M. T.W),
21.6 MHz (K)). Spurious adjacent-channel signals are
removed by a two-stage MCF.

The first IF signal is amplified and fed to the FM IF IC
(MC3361D). This IF signal is mixed with a second local
oscillator frequency of 30.37 MHz (M. T.W) and

signal

21.145 MHz (K) which converts it to a second IF signal of

455 kHz.

Spurious adjacent-channel signals are removed from the se-
cond IF signal by an ceramic filter. The signal is then amplified

and detected to generate the audio signal.

Item

Nominal center frequency

30.825 MHz

Pass bandwidth

Max. +7.5 kHz at 3 dB

Attenuation band width

Max. +28 kHz at 40 dB

Ripple

Max. 1.5 dB

Insertion loss

Max. 3 dB

Guaranteed attenuation

60 dB or greater at +1 MHz;
40 dB or greater for spurious signal

Terminating impedance

1.4 kQ/1 pF

Table 2 MCF (L71-0270-05) Characteristics
{430 MHz TX-RX Unit XF1) (M.T.W)

Item

Rating

Nominal center frequency
(fo)

21.600 kHz

3 dB bandwidth

+7.5 kHz or more

Attenuation bandwidth

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

Guaranteed attenuation

70 dB or more within +1 MHz
(Sprious response 35 dB or more)
80 dB ormore within + (910 kHz +20 kHz)

pedance

Ripple 1.0 dB or less
Loss 2.0 dB or less
Input and output im-

1 k@/1 pF

Table 3 MCF (L71-0227-05) (430 MHz TX-RX unit XF1) (K)

Item

Specification

Nominal center frequency

455 kHz + 1 kHz

6 dB bandwidth

Min. =6 kHz (above 455 kHz}

50 dB bandwidth

Min. +12.5 kHz (above 455 kHz)

TM-721A/E

impedance

Ripple (455 +4 kHz) Max. 3 dB
Insertion loss Max. 6 dB
Guaranteed attenuation

(455 100 kHz) Max. 35 dB
I it-output tchi

nput-output matching 2.0 kg

Table 4 Ceramic Filter

CFW455F (L72-0315-05)

Characteristics (430 MHz TX-RX Unit CF1,
144MHz TX-RX-Unit CF1)

item

Rating

Nominal center frequency
(fo}

16.900 kHz

3 dB bandwidth

+ 7.5 kHz or more

Attenuation bandwidth

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

Guaranteed attenuation

70 dB or more within +1 MHz
(Sprious response 40 dB or more)
80 dB or more within fo — (300 ~920 kHz)

pedance

Ripple 1.0 dB or less
Loss 1.5 dB or less
Input and output im-

1.8 kQ/0 pF

Table 5 MCF (L71-0279-05} Characteristics




TM-721A/E

CIRCUIT DESCRIPTION

Item

Specification

Nominal center frequency
(fo}

10.7 MHz

Pass bandwidth
Attenuation bandwidth

Guaranteed attenuation

12) Max.

Max. fo +£7.56 kHz at 3 dB

1) Max. +2b kHz at 40 dB
+45 kHz at 60 dB
70 dB or more within +1 MHz
40 dB or more spurious

80 dB or more within — 900 kHz to — 920 kHz

* S Meter Circuits

Independent S meter circuits for the 144 MHz and 430 MHz
bands receive signals from the 455 kHz ceramic filter,
amplify if in two-stage meter amplifier, and rectify the
resulting signal to generate a DC voltage. The microprocessor
converts the analog DC voltage to a digital output that is used
to drive an LCD bar meter.

CF | 8C

Ripple Max. 1 dB ”
Insertion loss Max. 1.5 dB
Terminating impedance 3 kQ/0 pF

Table 6 MCF (L71-0228-05) Characteristics
{144 MHz TX-RX Unit XF1)

* AF Unit
The path from the detector output to the AF power amplifier
input consists of two seperate identical circuits for the main

band and the subband. The audio signal is first switched by
an analog switch into the AF preampilifier for its correspon-
ding band. After amplification, the signal level is adjusted by a
two-channel electronic volume control IC:M51523 which is
controlled by the MAIN VOLUME and BALANCE controls on
the front panel. An AF low-pass filter then removes unwanted
high-frequency components. Next the two audio signals are
combined to create a single audio signal which is amplified by
the audio power amplifier before being applied the speaker
(See Fig. 3.}

* Preamplifier

* Squelch amplifier For main band

IF detect A
F
144l ee |
! of For main band AF
I .l
IF detect 1 For subband
430M e
MN40668S M515234L | LPF

* Preamplifier For subband

* Squelch amplifier

Fig. 3 AF Section

* Squelch Circuits

Independent squelch circuits are provided for the main band
and subband. These ciicuits receive the output from the
detector, remove the 50 kHz noise component, amplify the
signal with two transistor stages, and rectify it by means of a
diode to generate the squelch control signal. After DC
amplification, the control signal is used to switch the main
and sub preamplifiers on and off.

Attenuation (dB)

!
@®
o

oz R
o
il 33pin
iy cgr PTHO1T
.ol .
Q4 [
ASSY
P334.P30

Fig. 4 144 MHz S-meter circuit

* Switching of Balance Range

To disable the BALANCE control in the singfe mode, the con-
trol voltage range of the BALANCE control is switched. This
switching is done by a Low signal from the INH (Inhibit) pin of
the microprocessor that turns on transistor Q7 in the single
mode. Since the center voltage of the balance control resistor
is held to approximately 4 V, the voltage at the BAL pin cannot
exceed 4 V, so even if the balance VR is moved to the SUB
position, the main band remains unattenuated. (See Fig. 5

and 6.)

In dual band mode In single band mode

MAIN

o

Attenuation (dB)

Voltage at BAL pin (v}

Voltage at BAL pin {V}

Fig. 5 Fig. 6

During normal operation, the two electronic volume con-
trollers in the set operate using the M51523AL, but when the
remote control unit (RC-10) is connected and used to adjust
the output level, they are controlled by the LC7532M

When the remote control unit is connected, a High switch
control signal is sent from the CE pin of shift register 1C4 to
force the attenuation of the M51523AL to zero. (Normally
the CE output is Low.) The UP and DOWN signals from the
shift register then vary the attenuation of the LC7532M. (See
Fig. 7.)



TM-721A/E

CIRCUIT DESCRIPTION

TX-RX (430 MHz)
Unit X57-3210-XX

Control Unit
X53-3130-XX A/3
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Fig. 7 AF Volume Switching Diagram



TM-721A/E

CIRCUIT DESCRIPTION ®
®

* Muting Circuit MAIN AF
There are three types of audio muting: c7

Mutes audio output dur-

MU1T : Mutes the main band momentarily during memory 13pin ing momentary memory
scan etc. And during transmission. scan during transmission
MU2 : Mutes the subband when the CTCSS key is pressed. |ScU$ AF 0
MU3 : Operates when the MUTE key is pressed on the front 3pin —j
panc! SHIFT
REGISTER
IC3
MU
Mu2
Mu3
o

" [SuB BAND MUT

Active
High

SUB BAND
20dB MUTE

Mutes subband .
when CTCSS Microprocessor
Operates when MUTE is ON data

control is pressed
on front panel

Fig. 8 Mute Circuit



CIRCUIT DESCRIPTION

Transmitter Circuits

* General

Except for the microphone amplifier and APC (Automatic
Power Control) circuits, the transmitting circuits are indepen-
dent.

* Modulation Circuit

The audio signal from the microphone is fed to three opera-
tional amplifiers which perform preemphasis, amplification,
and limiting, and form a splatter filter that removes unwanted
high-frequency components.

The modulation circuit directly modulates the VCO (Voltage
control oscillator) for the 144 MHz and 430 MHz bands by
using a varicap. (See Fig. 9.)

r-————"" """ —"—-"—-"—"—"=-""/—""="/"7/7/jr--/--/---=

I 1IC5a/2
| a3

1C5b/2

Control Unit
{X53-3130-XX)

Sub unit (VCO)
+
 cs4

TX-RX Unit
(144 MHz and 430 MHz)

Fig. 9 Modulation Circuit

* Preamplifier Stage Circuit

A three-stage linear amplifier is used in both the 144 MHz
and 430 MHz bands. Due to its wideband design, this linear
amplifier provides stable drive output without adjustment. ¢

13

* Power Amplifier Circuit

The drive signal is fed to the power modules and amplified to
the required levels. It then passes through the TX/RX swit-
ching diode and a filter and is transmitted via the antenna.

ftem Symbol | Tc (°C) | Unit c Rating
M57726 M57788M
(o] ing voltage Vee 25 \ 17 17
Current i Icc 25 A 14 14
Input power Pin 25 w 26=2.=50Q 0.6 0.6 (Vcc1=13.8 V)
Output power Po 25 w Z26=21=50 9 55 55
Operating case Te (op) °C -30~+110 ~30~+110
L temperature
‘l Storage temperature Tstg °C —-40~+110 —40~+110

Table 7 Maximum Ratings of Power Modules

e APC and SWR (Standing Wave Retio) Protection Circuits
The APC (automatic transmit output control) circuit and pro-
tection circuit have independent detectors in both bands. The
control circuit is a common hybrid IC.

The APC detects the output from the power module and feeds
the result to the hybrid IC. The SWR protection circuit extracts
a portion of the reflected wave generated by antenna mismat-

ching at the CM (Capacitance Matching) coupler, detects it,
and feeds the result to the hybrid IC.

The hybrid IC controls the power transistor Q5 : 2SD 1406
(Y) in the drive stage, controls the drive transistor and the se-
cond pin of the power module, and thus varies the transmitter
output.

TM-721A/E



TM-721A/E

CIRCUIT DESCRIPTION

l Power amplifier |
—

144 MHz Final Unit

430 MHz Final Unit

TX-RX (430) Unit
(X57-3210-XX)

Fig. 10 APC and SWR Protection Circuits

PLL Synthesizer

Fig. 12 is a block diagram of the PLL and VCO sections of the
144 MHz and 430 MHz circuits. A feature of the PLL system
in the TM-721A/E is that there are independent subunits for
the 144 MHz and 430 MHz bands, each consisting of an up-
per VCO section and a lower PLL section. Both sections are
enclosed in a sturdy case that shields them from external
signals.

To provide 5 kHz, 10 kHz, 12.5 kHz, 20 kHz, and 25 kHz
steps, the 12.8 MHz frequency of the reference oscillator in
both the 144 MHz and 430 MHz bands is divided by 2048
and 2056 according to the step count to yield frequencies of
6.25 kHz and 5 kHz. Each VCO oscillates directly at the
target frequency. After single-stage amplification, the fre-
quency is applied to a pulse-swallow PLL IC which divides it,
performs phase comparison, and locks the frequency.

The PLL system for the 144 MHz band locks without swit-
ching between TX and RX. The lock-up time of the PLL is
shortened by using pin 10 of the PLL IC (MB4858FP), which
is Low in TX, to turn off the low-pass filter Q1 and Q2 in Fig.
13, only at the instant when the set is switched to TX, thus
shortening. The time it takes the transmitter to lock.

The PLL system for the 430 MHz band locks on a single VCO,
with band switching for TX and RX performed inside the VCO.

* 8T2 (Transmit 8V) and Unlock Circuit
Dueing receive, 0.7 V desional is applied to the base of Q8

which turns Q8 on, Q7 off, and Q10 off, so no voltage is out-
put at the collector (8T2) (TX +8 V) of Q10

When the PTT (Push-to Talk) switch is depressed, serial data
is sent from the microprocessor to IC1 (the phase-locked
toop) causing pin 10 of IC1 to go Low. This switches Q8 off,
Q7 on, and Q10 on, so that 8 V is applied to 8T2. (in
transmission, 8 V is applied to 872 from 8C.)

ov
(8.0V)
*(0V)

Q10:2SB1119S

Subunit,
IC1 pin 10 (TR2}
v

N

Subunit,
IC1 pin 14 (TR2)

* When unlocked

Fig. 11 8T2 (Transmit 8 V) and Transmit Unlock Circuits
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CIRCUIT DESCRIPTION
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AP N e |
: |
I PLL LPF ! I F.CONT |
I I o] Q1,Q2,Q3 I DiO1,DI02 l
I | |M54959FP 25C3324(B) 1 | [isviea l
[ : 11 |
U I |
I 1 | 11 D5, D6
o ' 1Svi28 \
[ | | AMP (B 230~ .
439.995 MHz (M.T.W)
(] @ (I ) 438-449.995 MHz (K)
(| U [ 399.175~ |
409.17 MHz (M.T.W)
| L faz2) _} L (B/2) 416.400 ~ 428.395 MHz (K)
_____ _————— = | 416400 -428.39° 1
e e e e e e e . = ——————— -
_____ o G M o
Fm————————————

r———~=—"~"~""~""~"7"1r———7"™"77

PLL LPF I F.CONT
it | |03, a4 I D10},0102
M54959FP 25C3324(8) ISVI66

LR/LT SW

Di6
ISvV268

N I |

144 ~147.995 MHz (K.M}
144 —
145.995 MHz (T.W)

MHz (M)
3.3~135.295 MHz (T.W)
(SLAASAANLL A ha  dy

___________ _ X87-3230-XX_ _ e d

MD2

P/N  Lock
e o e ———— e — - -—
1
—{ osc }——] 1oV, |—] Ref. freq. divider ]
B Test
a vee
2. Modulus /A divider Ref. freq. | fR
prescalor {binary 7 bit)| select det. '
11/128, 1/129}
PD
[ UN Programmable divider | fIn/ N
| (Binary 10 bit) I !
T7 \1‘~lo 2
21 bit data latch > (9 SwW I
21K
121 > O sw2
s1 (e = 21 bit shift register @ Vee
Latch signal (9 GND

RST
Fig. 13 M54959 Pulse Swallow Control Circuit
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CIRCUIT DESCRIPTION

The unlock circuit operates only in the transmitter circuit. A
description of the 430 MHz unlock circuit follows. Q9 is the
PLL unlock switching transistor. Normally the base of Q9 is
Low (0 V) and the collector of Q9 is High (8 V).

When the PLL unlocks 0.7 V dc is applied to the base of Q3,
Turning Q9 on forcing the collector to 0 V (Low). This swit-
ches Q7 off. When the PLL unlocks (during transmission), the
collector of Q7 goes to 8 V (instead of the normal 0 V) and
Q10 turns off. Therefore the 8T switching transistor Q10
turns off and the transmit bias voltage goes dead. This
prevents transmitter output when the PLL is unlocked.

* 8R (Receive 8 V) Stop Circuit

In receiving, the base of Q12 receives an 5 V dcsignal that
turns Q12 on (so the coliector of Q12 goes to 0 V). Q11 then
turns on and provides 8 V at its collector. {In receiving, 8 V is
supplied from 8C (Common +8 V) to 8R.)

During transmit, serial data from the microprocessor is pass-
ed thru shift register IC4. The output from IC4 at pin 11 goes
Low. Q12 therefore turns off (its collector voltage going to
8 V), Q11 turns off, and no 8R output is provided from the
collector of Q11.

The PLL IC (MB4959FP} can be controlled for its two
reference division ratios and single comparison division ratio.
The pulse-swallow PLL circuit is contained on a single chip
and consists of a built-in dual-modulus (1/128 and 1/129)
prescaler.

The switch function (pin 10) of the PLL IC controls the 8T1
(TX +8V (430 MHz)) and 8T2 (TX +8V (144 MHz})

lines.

8C

Shift register,

IC4 pin 11 sv

(ov)

RS54 10K

8C

Fig. 14 8R Stop Circuit

In the 144 MHz band, the relation ship between Fvcot and
the division ratios is:

Fvcor = (144—10.7) = {(n1x128) + A1} X Fosc + R
Fvcor : Output frequency of 144 MHz-band VCO

nt : Value to which binary 10-bit programmable counter
is set

Al : Value to which binary 7-bit programmable counter is
set

Fosc : Reference oscillator frequency, 12.8 MHz

R : Value to which binary 14-bit programmable counter
is set

R = 2560 for 5kHz, 10kHz, 20kHz, and
25 kHz steps
R = 2048 for 12.5 kHz steps
If n1=208, A1=236, then with 5 kHz, 10 kHz, 20 kHz, or
25 kHz steps:
.. Fvoor={{208 x 128) + 36} x 12800+ 2560
=(26624+36) x5
=133300=133.3 MHz

In the 430 MHz band the relation between Fvcoz (RX) and the
division ratios is:

Fvco2=(430—30.825) ={(n2 x 128) + A2} x Fosc +R
Fvcoz:Qutput frequency of 430 MHz-band VCO
R and Fosc: Same step frequencies as in the 144 MHz band
In this case n2 =623 and A2=91, so:
. Fveoz= ({623 x 128} + 91} x 12800 + 2560
=(79744+91)x5
=399175=399.175 MHz



TM-721A/E

CIRCUIT DESCRIPTION

Digital Control Section

e General

The digital control section contains a single microprocessor
(CPU) that controls all transceiver functions. As shown in the
block diagram in Fig. 15, it also includes the key, switch, and

rotary encoder input circuits, display circuit, reset and backup
circuits, and tone output circuit.
Table 8 lists the pin functions of IC103.

MAIN suB ‘r -t T
3] ENCODER  ENCODER oPTION |
. g | |
> ‘g : = |
EC ] Tsu-6 |
@ =z = 1% ! |
§§;§§; - - ‘K,MonIyJ
SIGNALING 0ATA OUT ]V
3 5
FrrocK 0 SHIFT  |°~ 430MHz 8R2 STOP
3=t REGISTER |7
91 8 RINR d 5a "= LOW POWER SW
° P SHIFT REGISTER Ic 4 — 144MHz 8R1 STOP
3 ~ - @
etor £ 5 5 oo Profl DATA 1 EN 1>. Electronic Vol. Up
EL] - 2 = = g |5 2 0ATA 12 R
- PTHOO pr3fia 3cLocK = Electronic Vol. Down
23 MN40948s [ Electronic Vol. Switch
S .1 PYPS P60 |13
47 1 ) >PLL DATA e
F12z 1c103 P63 [16 3
iz T — v
44 £3 4194304 MHz a
—=finTa x2 p—= i en 14 _ oimmer sw
mic N RESET <L—________l 3 cLock 17 wain sus seLECT
PTT aa o2 v
uP PO1 P = SQL OFF SW
DOWN s, P30 IO K- RESET [
N R e 1C104 | Tone aloz 3
g3 2.8 § fes 7 [ MuTE 2
52V |P133 @ & T Ps3 |64 2scariz2ty) SHIFT 1a
3[“3 33 REGISTER [ MUTE!
1 Ic 3
KEY MN40948BS
MATORIX BUCK UP 5C AVR
QI01 1C 102 scC
2sc2riz2iy) LA5S006M
LCD
ASSY —_1

ac

Fig. 15 Control Section Block Diagram



CIRCUIT DESCRIPTION

::'. Name | VO |Logic Function ::' Name | /O |Logic Function
1 P41 ol - 33 [ PTHO1 | 1 | — [ 144 MHz SIRF meter analog input
2 Pao ol - 34 | PTHOO | | | — | 430 MHz S/RF meter analog input B
|3 | pe3 0! = | oa digital output 35 LA 1L Ne
4 P52 o - 36 | T10 -l
5 P51 o| - 37 P23 0 | L | Output during single
6 P50 o| - 38 | P22 0| — | Not ]
7 | RESET | 1 | L | Resetinput 39 P21 0| — [ Not d
8 x2 = 1 T | 4194304 MH:z crystal oscillator 40 P20 0 | — | Beeptone -
s x1 - - 41 | PO3/S1 | 1 | L/— | Microphone DOWN switch input/serial data input
10 | pe3 0 | L | PLLIC (144 MHz) enable output 42 | Po21s0 | 10 [ LU= | Microphone PTT switch input/serial data output
1 P62 0 | L | PLLIC (430 MHz) enable output 43 |POV/SCK | U— | Li— | Microphone UP switch input/serial clock input/ output
12 | pe1 0 | — | PLic data output 44 | T4 t | W | Backup detector input
13 | eeo o PLLIC clock output s | p123 v ::::\Da: .:dn)mrul unit connection-dtect input (Onty when |
14 | P73 0 | H | crcss ensble output a6 | P122 1| [ L[ Main band BUSY input
15 | P72 0 | H | shift register enable output 47 | P21 1 | H | cTcss tone count input
ift register and C inuous
16 | P11 o] - ::::I:h" ss;:':m) b:f:i:j:’"‘"""" Tone Codod a8 | p120 1 | L | Subband BUSY input
17 P70 o — Shift register and CTCSS data output 49 P133 1 L
18 | ps3 1] L | Net 50 | P132 Lt | oy iopun
19 | ps2 - - 51 | P [
20 | ps1 1 | L | Lock switch input 52 | P13o vl
|21 | pso VL] ot 53 | P1a3 | o | L
22 | pe3 1| H sa | praz | o] L |y
23 | po2 1 | H | D input 55 | P14t oL
24 | po1 1 [ w 56 | P1a0 | o | L
25 | P90 HINE™ 57 NC — =
26 Vss — | — | Ground{0V) 58 Voo — | — | Powerpin(5V) _
27 | w3 1 Sub encoder data input 59 | P33 0 | — [ LCD driver data output
28 | W12 1 | - | main encoder data input 60 | P32 0 | - [ LcD driver clock output
29 | mm 1 | — | sub encoder clack input 61 P31 ) Sub LCD driver enable output
30 INTO ] — Main encoder clock input 62 P30 0 Main LCD driver enable output
31 |pwoa | 1 | W[ 63 | P43 ol -] pa diita outpot
32 [pHo2 | 1 | H Jea | pa2 o| -

Table 8 sPD75108G-620-1B/,PD75108G-621-1B Pin Functions (Control Unit IC)

* Key and Rotary Encoder Input Circuit
Fig. 16 shows the key and rotary encoder input circuit. The

keys

on

the front

panel form a matrix which the

microprocessor reads by scanning. Signals from the two
rotary encoders (MAIN and SUB), the microswitches (PTT,
UP, DOWN) and the F.LOCK switch are applied to the CPU
directly.

Fig. 16 Key, Switch, and Rotary
Encoder Input Circuit

L _
828792 - =
— RREG H
A Ve
ENCODER \\ /
/////:\\ sie
SE:EODER \ ) T Frocx
/ T
N
sv RITIR N
5 = —
ninls: Sorp @
S B2 EE]e] zzzz
MIC DOWN, Po3
RI30
MIC SS O e
Mic uP {0 o- POl
1C103
29 PI33
— 0 Jei32
SI Y]
298ss
sie sl EUE) sin o a4 a o
= . s EEBEE
Trev | Joako | Juow Dl
S109 sio8 SH3 sz
—_— = | e
G o4 O—s o—1
[TONE TSH}FT DuAL A.B.C
si02 | sio7 | si06 | SI03
O—4 o— O O—¢ o—
vFO | Jscan| ¢ ?mn
s101 S104 S105
3 o o— o
CALL TM};- T”v'
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CIRCUIT DESCRIPTION

* Reset and Backup Circuits

Fig. 17 shows the reset and backup circuits.

When power is switched on, the reset circuit applies a Low
pulse with a duration of approximately 3 mS to the RESET in-
put of the microprocessor. This causes a power-on reset.
When power is switched off, the backup circuit detects the
voltage drop on the 8 V line and applies a High signal to the
INT4 input of the microprocessor. This places the
microprocessor in the backup state.

¢ Display Circuit

Located on the LCD assembly, the display circuit consists of
two LCD drivers, one for the main band and one for the sub-
band, together with their supporting circuits and the liquid
crystal display. (See Fig. 18.) The LCD is driven dynamically
with a 50% duty cycle. The data to be displayed is sent as

Reset circuit Approx. 3 m§
| Il
|
H 0102 /:"’IA
] riizs 1
! 53 |
| I 2% | Reset output
| ® ] (at power-on}
——f—dd

RIO4
M

RIO3
=4
°

RIO2
M- "

Backup circuit

Fig. 17 Reset and Backup Circuits

serial data to the LCD from pins P30 to P33 of the
MiIcroprocessor.

In single operation, the microprocessor sends the subband
LCD driver an inhibit signal to suppress the subband display.

+
. LCD I : "
Z3 ==
[e X< [exe]
Q 5
4!
)
39 3ls
—~ p ~ = = QO
I3 3 X » o =3
83 @ 88
LC 7582 LC7582
[} S o
o (SR
fn)c||§3$uf: wo,§3$
O >I1= >35> 000 o o >1=> > o
ﬂ?ﬁu’%ﬂﬂ%[?g% 3%155{‘3 wi
- ‘ ?’O‘LB
- | O [pATA
3 616 leu
T focsz
N o o 9 BO'CEI
° 5 8 3 3 310 |GND
7 2 R2 == = Vi
S I o TTO Voo
T &

c2
i}
it

32t o]
ol 23
w ;, ”m

314155,

-

ﬁlvl# -

R

Fig. 18 LCD Assembly (B38-0306-05)
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CIRCUIT DESCRIPTION

¢ PLL Data Output

Pins P60 (CP (PLL Clock}), P61 (DP (DLL Data)), P62 (EP1
(430 MHz PLL Enable)), and P63 (EP2 (144 MHz PLL
Enable)) of the microprocessor supply the PLL data.

Fig. 19 indicates the bit structure of the data.

Fig. 20 indicates the timing of the data transfer.

LS8 MSB
Shift register Hz] 3]4] 5 [sl 1| 8 Is||o||lIlzl|3[|4l|5|16|l7l|5|l9lZOIZII
I ; i
1
1
|
1

|
socmor dvision [ TR T
ratio A

Main counter
division ratio N

z°|2' Izzlz3lz‘|zﬁizslz’12“ 2°)

Output port and
reference fre-
quency selec-
tion

1{D2|D3{D4|

Fig. 19 PLL Data Structure

144 MHz Band
The 21 data bits are obtained as follows:
1. Division data A and N (17 bits)
F (displayed value — 10.7 MHz in RX)
={(Nx 128} +A}x 12.8 MHz +ref
N: 10-bit binary value; division ratio of main counter
A: 7-bit binary value; division ratio of swallow counter

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

2) bit 21 bit

I T

o

L

DP

MSB Lss msB LSB

EPI —

EP2 —

Fig. 20 PLL Data Transfer Timing

430 MHz Band
The 21 data bits are derived as follows:
1. Division data A and N (17 bits)
F (displayed value — 30.825 MHz in RX)
={(Nx128)+A}x 12.8 MHz +ref
N: 10-bit binary value; division ratio of main counter
A: 7-bit binary value; division ratio of swallow counter

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

Phase reference

Phase reference
Data

3. Switch selection (2 bits)

Data Output port
D3 D4 swi1 sw2
H H H H At RX With ACC OFF
L H L H At TX With ACC OFF
H L H L AtRX With ACC ON
L H L H At TX With ACC ON

Data frequency frequency
D1 D2 | o1 D2
L L 5 kHz With 5 kHz, 10 kHz, 20 kHz, L L 5 kHz With 5 kHz, 10 kHz, 20 kHz,
or 25 kHz steps or 25 kHz steps
H L 6.25 kHz With 12.5 kHz steps H L 6.25 kHz With 12.5 kHz steps

3. Switch selection (2 bits)

Data Output port
D3 D4 sw1 sw2
H H H H At RX
H L H At TX




* Shift Register Circuit
By shifting serial data from the microprocessors, the two shift
registers (IC3 and IC4) perform the following control func-
tions:

e Main and sub standby control

e Muting control

® | ow power control

 Electronic volume control, UP/DOWN switching

e Dimmer control

® Main/sub select

e Squelch off control

* Dimmer Control Circuit
Fig. 21 shows the AVR circuit in the LB. The LB (Lamp +B)
voltage is lowered by switching the reference voltage zener

diodes.
. Normally the base voltage of Q2 is held to approximately
11V by the 11V zener diode D1:02CZ11Y, and the pilot
lamp voltage LB is approximately 10.5 V. When the DIM
switch is set to the ON position, 5 V dc is obtained from pin 4
of shift register IC3, causing Q3 DCT 114EK to go from High
to Low, thereby connecting zener diode D2:02Z8ZY in
parallel to D1.
Therefore, the base voltage of Q2 is held to the zener voltage
(8.2 V) of D2, resulting in a drop to approximately 8.5 V.
. The pilot lamp voltage LB then drops to approximately 7.8 V
and the pilot lamp dims.

10.6 V
(7.8 V with 4

R ‘
R2 R0 dimmer ON) '

R6

dimmer ON) &

osB ,
12V /K' éj o
‘ 8.5V with =2 ~ 2 QI

PL! PL2
PL3 PL4

1.2V ——

(8.5 V with
dimmer ON) >

o UQ DIM
3
SHIFT
‘ REGISTER
1CG3(4pin)
D2 parallels D1 oV
when dimmer is ON (5.0 V with

dimmer ON}

Fig. 21 LB (Lamp +B) AVR Circuit

TM-721A/E

CIRCUIT DESCRIPTION

e Squelch-Off Circuit (When RC-10 is Connected)

Fig. 22 shows the squeich-off circuit. This circuit opens the
squelch gate for the main band from the remote controller
when the remote control unit is used.

When the RC-10 is connected, it communicates with the
microprocessor in the set via pins 2, 3, and 4 of the
microphone connector. When the RC-10 is connected, the
exchange of data with the microprocessor causes pin 11 of
shift register IC3 to provide a High switch control signal, so
transistor Q9 goes Low and the SQL pin is dropped to ground
level.

The result is that the squelch VR for the main band is left
open. Part of the main noise amplifier output is fed from the
RD (Remote Data) pin to pin 6 of the microphone connector,
and from there to the RC-10.

(MAIN)
NOISE_AMP AF AMP
IC5 IC 6
KCAOI KCAO2
9 8 98 2
From
IC2 pin 5 j I
SQI/l
R
a 1 T
v T i GG
T 1RD " soL
—_———rlre T T 0 oL
Microphone »
connector

From shift register
7 IC3 (pin 11}
——

RC-10 connector Al

Fig. 22 Squelch Off Circuit

¢ Beep Tone

The microprocessor generates a beep tone of approximately
1.2 kHz at pin P20. This signal is reshaped into a rectangular
wave by an C, R wave-shaping circuit.

€2 R9
IC;%’; o 1 —w— . a0
[
x
©
[
1IC1 tpin
Fig. 23
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CIRCUIT DESCRIPTION

¢ Tone Output

Signals from pins P40 to P43 and P50 to P53 of the
microprocessor are fed to a ladder resistor network (IC104)
which performs D-A conversion and provides 38 signals
ranging from 67.0 to 250.3.

Fig. 24 shows the internal structure of IC104.

‘DU'

Tone output g

Fig. 24 Ladder Network: Internal Structure of KRR-C001
{Control Unit IC104)

¢ S meter and RF meter input

The S meter and RF meter voltages are coupled separately for
the main band and subband and are provided as the M1 and
M2 inputs to the PTHOO and PTHO1 pins of the
MICroprocessor.

The input voltage is converted internally to a 4-bit digital value
(16 levels) and sent to the display.

¢ Busy Input

BUSY signals are supplied separately to the microprocessor
for the main band and subband. If squelch is on, the
microprocessor receives a Low input when the received
signal is present, and lights the BUSY indicator.

¢ Input and Output for CTCSS Unit (Option)

The microprocessor provides data for the CTCSS unit from
pins P70, P71, and P73. This data specifies the CTCSS tone
frequency and CTCSS unit on/off information.

When a tone is detected from the CTCSS unit, the
microprocessor receives a High input at P121 and opens the
squelch gate

® Input and Output for Remote Control Unit {RC-10, Option}
When the remote control unit is connected, the
microprocessor receives a High input at P123 and switches
the following pin functions:

PO3 —SI : Serial data input pin

P02 —SO : Serial data output pin

PO1 —SCK : Serial clock input/output pin
Data transfer between the microprocessor in the set and the
microprocessor in the remote control unit takes place over
these lines.



DESCRIPTION OF ELEMENTS

Final Unit (X45-3180-11:K, -21:M, -51:T, W)

Components Use/Function Operation/Condition/Compatibility
31 ) Power amplifier 144 MHz M57726:52 W or more (with APC set OFF)
Q2 Transmitter driver 144 MHz DO2 pin:0.12 W, Q2's collector:0.55 W (with APC OFF for M57726)
Q03 144 MHz protection, APC control Power control with VR2, Protection adjustment wgith VR3
Q4 Power amplifier 430 MHz M577788 42 W or more (with APC OFF}
Q5 Drive stage + B control
Q6 Low Power switch Turns OFF when operating with 144 MHz Low Power
7 Q2 idling Anode voltage:0.6 V (in transmission)
D2, 3 Transmission/Reception select UMB340 for 144 MHz 1
D4 144 MHz APC, RF meter detection RF meter adjustment with VR1, APC adjustment with VR2, 144 MHz
Db 144 MHz reflected wave detection Adjust with VR3, 15 W:ANT is open
07,8 430 MHz APC, RF meter detection UMA01 '
09 430 MHz APC, RF meter detection Adjust with VR 7 on 430 MHz TX-RX unit, Adjust with VR 5 on 430 MHz TX-RX unit
D10 430 MHz reflected wave detection Adjust VR4 on 430 MHz TX-RX unit
D11 Relay surge absorption
?7 Power supply reverse connection protection

Control Unit (X53-3130-11:K, -21:M, -561:T, -61:W)

Components Use/Function QOperation/Condition/Compatibility
Electronic volume {IC2) select In normal Operation
6 goes high, (203 goes low level
s Between (3) and @ turns ON
- | ) D turn OFF
i ._& 14 Between a
Tt ¢ . N
2 -4z Rgpote operateq F?ndltlon with RC-10
53 "goes high, (23 goes low level
3 12 Between (3; and @ turns ON
3 :'" Between (1) and (2), between (@ and @ turns OFF
r 1
Ic1 44 r.-' 2L
B
1
5t 10
64 -—— L——9
—l‘L
7 {- 8
(2) Output
(@ Input
1C2 Electronic volume control 7‘ Initial pin, "'L"* level volume step 6
Q) L' level volume up

@1 L' level volume down

TM-721A/E
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DESCRIPTION OF ELEMENTS

Components Use/Function Operation/Condition/Compatibility
(D Enable input
@ Data input
@ Clock input
@ At high level in DIM mode
(D Band select output

. . Goes low when main 430 MHz band
IC3 Shift register @ Squelch switch
Goes high when squelch is turned OFF with RC-10

(2 Goes high when @ mute output is activated
(@2 Goes high in memory scan, momentarily on transmission
@ Goes high when sub band CTCSS is ON
@ Goes high when MUTE key on the front panel is engaged
(D Enable input
@ Data input
@ Clock input
®>Stops 430 MHz band 8R. Goes high on reception mode.
(D LOW power switch output. Goes high when LOW power is ON.
@ Data output to IC3

IC4 Shift register (@) Stops 144 MHz band 8R. Goes high on reception mode

(@ Electronic volume UP output
- Goes low in UP operation.
@3 Electronic volume DOWN output
Goes low in DOWN operation.
@ Electronic volume select output
Goes high when electronic volume (IC2) is engaged

® MIC (microphone) input

(D Output

IC5 Microphone amp

Limiting amp (1/2) @\nqm, @ Output

Low pass filter (2/2) ( Output

L
IC6 &
5
IC7 8 V AVR 3-pin regulator Input 13.5 V, output 8 V
1IC103 Microcomputer refer to *'Circuit Description”’
) O — ® Input
IC104 DA conversion for tone @ output
When AVR output is short-circuited
Q1 IR AVR protection oo T
i 02
LB=——r b
ol p3g CSB
Q2 LB AVR
o2 J‘T
03 °j I
Q3 Dimmer switch Turns ON when dimmer is engaged
Turns ON when operated with RC-10 remote control.
. . IC ) ica

Q4 Electronic volume select switch 5vin'°§}'|4pin




DESCRIPTION OF ELEMENTS

Components Use/Function Operation/Condition/Compatibility
Turns ON when electronic volume down operation
Q5 Electronic volume down switch L ‘<[}0_'02_
3pin Ipin
Turns ON when electronic volume up operation
Q6 Electronic volume up switch :g;"—%oA‘scmzn
Q7 Balance volume switch Turns ON in single operation
Turns OFF in single operation ac 8C
Q8 Balance volume switch gaL ez O s
— INH
3
Turns ON when squelch function is turned OFF with RC-10
09 |’
Q9 Sauelch OFF switch :lcp?"
soL
VR
Turns ON when operated with RC-10 remote control
Q10, 11 Electronic volume select switch
Ica
1dpin
Q12 Buffer amp for tone
Turns OFF when the 5 V line shows below the e ev
rated value when the power is turned ON/OFF.
Q101 Backup switch
INT4
s QI01
¥
Tufns ON during 3 ms when the power !
is turned ON. Normally OFF. RESET
Q102 Reset switch ev 023
— Q102
D1 LB AVR reference 11 V Zener diode
D2 LB AVR reference in dimmer mode 8.2 V Zener diode
D3 Voltage drop
ion lithi tt . .
D101 z:\éi:se current protection lithium battery Lithium battery turns ON when the power is turned OFF.
D102 Reverse curr.ent protection, microcom-
puter protection
D103 Reverse current protection
D104 Microcomputer protection

TM-721A/E
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DESCRIPTION OF ELEMENTS

435 MHz Transmission/Reception Unit {X57-3210-11:K, -01:M,T,W)

Components Use/Function Operation/Condition/Compatibility
2nd local oscillator, mixer Operation in reception
11 IF amplifier, detector (8 2nd IF input 30.825 MHz
[¢ 2nd local oscillator 30.37 MHz
(9 Detector output
@ Atlow level: Input ~ —  output
Ic2 Band select switch 3 At high level: Input — output
Sub band: (ﬂ} Detect signal input
IC3 Noise amplifier, detector, SDT buffer @ SDT output
(@ Noise detect voltage output (DC}
Main band: @® Detect signal input
IC5 Noise amplifier, detector, RD buffer (9 RD output
2) Noise detect voltage output {DC)
IC4, 6 SOL switch, @ At low level: AF output is ON
IC4 sub, AF amp B low level
IC6 main | @ Athigh level: AF output is OFF
| high level
® >
& When 8 V: AR volums MAX Balance characteristics
0 V: AF volume Min 0dB
s
| &
i 2
i =
g
IC7 Electronic volume balance p-d
ov T 8v
Voltage at pin 10
AF IPF Input f] , (3 are mixed and to output
IC8 . .
Main/sub mix
3-pin regulator IN ouT
IC9 PLL 8 V AVR 13.8V 8V
@ high level, @ low level,
3 low level, fow level,
3 high level, 2) low level
IC10 8T, 8R select 3) low level, high level
8R
@ high level, ® 8 V
© low level, ® 0V
IC11 APC

20
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DESCRIPTION OF ELEMENTS

Components Use/Function Operation/Condition/Compatibility
Q1,2 Radio-frequency amplifier Operation in reception
Operation in correction FET TSI :KM)rTrW'
Q3 First mixer
430~439.995MHz (M, T,W) 30.825MHz (M, T,W)
438 ~449.995MHz (K) 21.6MHz (K)
Operation in reception 30.0256 MHz
Q4 First IF amplifier
~—- R Sadt
N Q6 o5 ) ]
Q5b, 6 S-meter amplifier Lr--
#
Q7 Main band mute Main band mute when ON
Q8 Sub band mute Sub band mute when ON
Q9 Sub band mute Sub band mute by 20 dB when ON
Q10 PLL 8 V ripple filter
8v B
+ 4 5v
Qn PLL 5 V AVR @
+
012 PLL output amplifier (OK: reception:  399.175—409.175 MHz (M,T,W), 416.400—428.395 MHz
! On transmission: 430—440 MHz (M, T, W), 440—450 MHz (K}
On reception: When ON, turns C13 ON by 8R, &R
and grounds the mic line. 5%
Q13 PLL modulation input mute | o
B
MD
MIC AMP
430 MHz band: Turns OFF when LOW POWER is activated
Q14 Low Power switch
Low
IC4 7pin
LOW ON
bt
Q15, 16 Radio-frequency amplifier Operation in reception 430—440 MHz, 440450 MHz
Q17 Transmission driver Operation in reception 430—440 MHz, 440—450 MHz
D1 Reverse current protection
D2 S-meter detection
D3 Reverse current protection
D4 PLL 5 V AVR reference 0.2 V Zener diode
D5 PLL output switch Turns ON on reception
D6 PLL output switch Turns ON on transmission

21
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DESCRIPTION OF ELEMENTS

Components Use/Function Operation/Condition/Compatibility
D7 Reverse current protection
D8 Reverse current protection
D9 POWER control temperature compensa-
tion
D10 Reverse current protection
D11 Limitter
D12 Idling of Q16
D13 Idling of Q17

144 MHz Transmission/Reception Unit (X5

7-3230-11:K, -21:M, T, W)

Components Use/Function Operation/Condition/Compatibility
Second local oscillator, mixer Operation in reception
1c1 PLL 8 V ripple filter @ First IF input 10.7 MHz (M, T,W), 16.9 MHz (K)
(D@ Second local oscillator 10.240 MHz (M,T,W), 17.355 MHz (K)

@® Detector output

® AFIN
iC2 AF amplifier @ AF OUT

@®pciNgV
IC3 DC-DC converter @ DC OUT 24 V
Qt Radio-frequency amplifier Operation in reception

Operation n reception PR

133.3~ 135.295MHz (T.W)
Q2 First mixer
144 ~147.995MHz (K,M) 16.9MHz (K)
144 ~ 145.995MHz (T,W) 10.7MHz (M,T,W)

Q3 First IF amplifier Operation in reception 10.7 MHz
Q4,5 S-meter amplifier

Turns ON during approx. 300 ms €2 7pin

when power is turned ON. c60,
Q6 IC2 mute In normal operation, it is OFF. P ——

, =

Q7 BT switching control Turns ON in transmission
Qa8 BT switching control Turns OFF in reception
Q9 BT switching control PLL lock OFF
Q10 BT switching control Turns ON in transmission




DESCRIPTION OF ELEMENTS

TM-721A/E

Components Use/Function Operation/Condition/Compatibility
an 8R switching Turns ON in transmission
Q12 8R switching control Turns ON in reception
Q13 PLL reference oscillator 12.8 MHz
Q14 Butfer 12.8 MHz
12.8 MHz
Q156 PLL 5V AVR
a7 PLL modulation input mute x»:gi Cr)e’\::elrwr:;egjlr?\rs‘ Q17 ON, and grounds the mic line
Q18 PLL output amplifier 1Og3rie305;)‘t§>5r1-219257v'\1/‘;21 (3{\/(\)/5:5 MHz (K), 133.1~137.295 MHz (M},
On transmit 144 ~ 147.995 MHz (K), 144 ~145.995 MHz (M,T,W)

Q19, 20 Radio-frequency amplifier Activates when transmitting

7D1 Reverse current protection
D4~8 Varicap tuning
D9 Reverse current protection
D10 S-meter detection
D11 Reverse current protection :
D12 Limitter L
D13, 14 Reverse current protection
D15 PLL 5 V AVR reference

7D1 6 PLL output switch
D17 Q20 idling

23



DESCRIPTION OF ELEMENTS

144 MHz VCO unit (X58-3340-00}

Components Use/Function Operation/Condition/Compatibility
(D VCO input When receiving: 127.1~131.095 MHz (K)
133.1~137.295 MHz (M)
133.3~135.295 MHz (T, W)
ic1 PLL When transmitting: 144 ~147.995 MHz (K,M)
144 ~145.995 MHz (T, W}
(D At low level when transmitting
(@ At high level when unlocked
@3 Reference oscillator input 12.8 MHz
Q1 Transmission select switch Turns OFF when transmitting
Q2 Transmission select switch Turns ON at the moment when transmission starts
Q3, 4 | LPF
When receiving: 127.1~131.095 MHz (K)
133.1~137.295 MHz (M)
Q5 VCO output amplifier 133.3~135.295 MHz (T, W)
When transmitting: 144 ~147.995 MHz (K,M)
144 ~145.995 MHz (T, W)
When receiving: 127.1~131.095 MHz (K]
133.1~137.295 MHz (M)
Q101 VCO 133.3~136.295 MHz {T,W)
When transmitting: 144 ~147.995 MHz (K,M)
144 ~145.995 MHz (T, W)
When receiving: 127.1~131.095 MHz (K)
133.1~137.295 MHz (M)
Q102 VCO output buffer 133.3~135.295 MHz (T,W)
When transmitting: 144 ~147.995 MHz (K,M)
144 ~145.995 MHz (T, W)
D101 Varicap for transmission modulation
D102 VCO voltage control

430 MHz VCO Unit (X58-3330-00)

Components Use/Function

2 Operation/Condition/Compatibility

(D) VCO input When receiving 416.400 ~428.395 MHz (K}
399.175~409.170 MHz (M, T, W)
When transmitting 438 ~449.995 MHz (K)
430~439.995 MHz (M, T, W)
@ At low level when transmitting
(@ At high level when unlocked
3 Reference oscillator input 12.8 MHz

Q1~3 LPF

Q4 VCO output buffer

When receiving 416,400 ~428.395 MHz (K)
399.175~409.170 MHz (M, T,W)
When transmitting 438 ~449.995 MHz (K)
430 ~439.995 MHz (M, T,W)

Q101 VCO

When receiving 416.400 ~428.395 MHz (K)
399.175~408.170 MHz (M, T,W)
When transmitting 438 ~449.995 MHz (K)
430~439.995 MHz (M, T, W)

Q102 VCO output buffer

When receiving 416.400 ~428.395 MHz (K)
399.175 ~409.170 MHz (M,T,W)
When transmitting 438 ~449.995 MHz (K}
430 ~439.995 MHz (M, T, W)

Q103 Transmission select switch

Turns OFF during transmitting

D101, 102 VCO voltage control

D103 Transmission select switch

Turns OFF during transmitting

D104 Varicap for transmission modulation

24



PARTS LIST

TM-721A/E

1 0 3=001uF

CAPACITORS CC 45 TH 1H 220 J ccas Color* o Capacitor value
12 3 4 5 6 -
0 1 0=1pF 220 -22F
1=Type.... ceramic, electrolytic,etc. 4 = Voltage rating 1 0 0=10pF 1
2 = Shape ...... round, square, etc. 5 = Value l 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
& Temperature Coefficient 1 0 2=1000pF =0.001uF
IstWord | C L P R s |71 U |[2ndword [ 6 [ H | o [k [ L ]
| Color* Black | Red |Orange |Yellow | Green | Blue | Violet ppm/°C [ +30 I + 60 ] +120 l + 250 ]t 500
°C 0 —80 | --150 | —220 | -330 | —470 | —750
ppm/ Example CCA5TH = —470260 ppm/°C
e Tolerance
Code C D | G g K | M x | Z P No code lCode B ] c ] o | F G
@) 12025205 | 22 | +5 | £10 | £20 | +40 | +80 |+100 | Mo 104F—10~+50 hpF) ]:0_1 [30.25[:0_5 IBEEE
| 20 | =20 | -0 |% 47uF-10~+75
Less than 10 pF
© Rating voltage
2nd
word
\ A B Cc D E F G H J K \Y
st
MA, S S S A N
0 1.0 1,75 771.6 2,07772.5 B 3.15 4.0 5.0 6.3 8.0 —
1 0 | 125 | 16 | 20 | 25 | 315 | 40 50_ 63 80 35
2 | 100 | 125 | 180 | 200 [ 250 | 315 | 400 | 500 | 630 | 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 -
e Chip capacitors Dimension
CC 73 F SI 1HO000 J Dimension code L w T
(EX)c=zz-2 T t=3cD1c-Czroe—0 3 — Refer to the table above
'a T A} / Empty 5.6+ 0.5 5005 Less than 2.0
12 345 67 £ 32:02 | 16+02 |Lessthan1.25
{Chip) (CH,RH.UJSL) /
EXIES ] A tMoon s F 2003 1.26+0.2 Less than 1.25
—1rc= CACTITTTICY
TETTYS T _—
1 2 34 5 6 7 Dimension
(Chip} (B.F) 1 = Type ._.... ceramic, electrolytic, etc. Dimension code L w T | Wattage
RESISTORS 2 = Shape ...... round, sqyare. etc. E 32+02 [ 1.6+0.2 {057 28
o Chip resistor {Carbon) 3 = Dimension . F 20:03 |1.25:0.2 (045 | 2A
ao ) s 28000 4 = Temp. coefficient ¥
(EX)° )0 e L 5 = Voltage reting Rating wattage
Y T LI W B ) 6 = Value Dimension
12 3 4 5 6 7 _ Cord | Wattage || Cord | Wattage || Cord | Wattage
(Chip) (B.F) 7 = Tolerance. L
) 2a [1/10w || 2B | 1/ aw || 3A W / T
e Carbon resistor (Normal type} g
2B | 1/ 8W 2H 1/ 2w || 3D 2W
RD1 4 B B 2CC00 J e
TS ITICI0ILIS DS 2C |1/ 6w v
[ R N R N
1 2 3 4 5 6 7
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PARTS LIST

SEMICONDUCTOR N : New parts
Item Remarks Parts NO. Item Remarks Parts NO.
Diode 151587 Digital TR DTA114EK
1SS101 DTA143EK
1TN60OPSPA
DSA3A1 DTC114EK
DTC114TK
| RLS73 DTC114EK
MI308 | DTC124EK
UM9401 i Chip FET 2SK125
[ | 2SK508(K52)
Chip vari-cap 18V164 f
diode 1SV166 | 2SK179(L)
‘ 3SK184(S)
Chip diode 188128
155181 Power module M57726
185184 M57788M
155196
1SS226 ic N KCAO1
155268 N KCAO2
N KCCO1
HSM88AS N KCEO1
N KCSO1
Zenner diode 02CZ6.2(X, Y) N KCS02
02CZ8.2Y
| 02CZ11Y KRR-C001
02CZ4.3(X, Y)
LAS006M
LC7532M
Thermister 112-103-02
112-501-02 N M51523AL
M54959FP
Transistor 25C2538-22-A MB3713
2SC3326(A) MC3361D
2SC3357 . MN4066BS
2SC3369 - MN40948S
25C3419(Y) 2
2SD1406(Y) NJM4558M
NJM78LOSUA
Chip TR 2SB1119S
uPC78MO8H
2S8C2407(1)
2SC2712(Y) Microprossesor N 75108G-620-1B
2SC2714(Y) Ic N 75108G-621-1B
2SC2759(U23}
28C2954
2SC3120
2S5C3324(B) ;
25C3369 ‘
FMW1
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TM-721A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplled.

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

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation imarks
PRES & W K B & X 8 B a &s/70 8 -4 0,
TM-721A/E
1 #| AO01-1047-02 NETHLLIE CABINET (TRP)
2 #| AD1-1048-02 METALLIC CABINET(BRTTAM)
4 #| A20-2648-03 PANEL KM
4 * | AZ0-2651-03 FANEL TW
S #* 23149904 REAR PANEL (MBDEL NAME FLATE)
* | AZ0-2652-02 FANEL ASS K
- | AZ0-26 2 FANEL ASS
* | AZ0-2654-02 PANEL ASS TW
9 #| B10-1108-03 FRENT GLASS K
9 #| B10-1109-03 FRENT GLASS
9 | R10-1110-03 FRENT GLASS TW
12 # 1 B38-0306-05 DISFLAY ASSY
13 #| Ba0-3809-04 MADEL NAME FLATE K
13 ZR *| B40--3810-04 MEDEL. NAME PLATE ™M
13 2B #| B40-3811-04 MEDEL NAME PLATE TW
| B11-0451-04 REFRALTRR (SMALL)
- | B11-0452-02 REFRACTER (LARGE)
# | B30-0865-05 PILRT LAMP FER LED AS5Y
B46-0410-20 WARRANTY CARD  (ACSY) K
- R46-0419-00 WARRANTY CARD  (ACSY) W
- +| B50-8225-00 INSTRUCTIEN MANUAL
#] E30-2111-05
# 43-05
kS 31-3344-05
*| E31-3345-05
#| E31-3346-05
* CABLE WITE CANNECTOR(ZP
# CABLE WITE CHNNECTOR(2P
~05 FUSE (10A)
FOS 36-05 FUSE (20A F8R DL IZ8RD)
31 1D *| F15-0660-04 SHADE (SLIDE)
3z 1D.1E] #| F15-0661-04 SHADE (S5LIDE UR)
33 1E F20-0521-04 INSULATING FLATE(LITHUM BATT)
34 1D F29-0431-05 TNSULATER (5UB ENCODER)
G11-0623-04 (SUR-ENCRDER)
G11-0624-04 (BAND KNBR)
G11-0625-04 (MAIN-ENCEDER)
G13-0649-04 (16X12)
613-0855-04 CUSHTAN (FER MIL) MTW
G13-0871-04 CUSHIBN (L.0:D)
37 1A.3A G10-0630-04 FELT (ZASE)
38 2r G02-0505-05 KNBE FITTING SPRING (AF)
32 20 G09-0405-05 KNBE FITTIMNG SPRING (MAIN)
40 1A G10-0651-04 FELT (GF)
45 1D | G13-0868-04 CUSHISN (3 KEY)
46 2D £ G13-0869-04 CLSHISN (10 KEY)
e 1D | 613-0870-04 LUSHIBN (UFP/DRWN)
+| HO1-8178-04 ITEM CARTEN BEX(TM-721A) K
- ) HO1-8179-04 ITEM CARTAN BEX(TM-721R) M
* | HO1-8180-04 ITEM CARTEN BEX(TM-721E) TW
- | H10-2642-02 FELYSTYRENE FEAMED FIXTURE
E: Scandinavia & Europe K:USA P:Canada  W:Europe

U: PX(Far East, Hawail)  T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ “indicates safety critical components. 27



TM-721A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

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

Parts| nation [marks
PRES (1t WK B8 & % 5 B & B/ AR f* 15| %
- ¥ H12-1345-14 FACKING FIXTURE(TRF)
- Ha5-0029-04 FRAOTECTIAN BAGMIL HEARK . SCREW) | K
- Hz5-0117-04 FROTECTION BAG(DC CARD)
- H25-0706-04 FRETECTIAN BAG(RADIN)

J20-0319-24 MIC HEOK (AZSY) K
Jz’} D418 03 MEUNTING BRACKET

61 2D + MBUNTING HARDWARE (SUB FANEL)
62 1A # MEUNTING HARDWARE ( SPEAKER)
64 2D CRLLAR (MIZ)
68 el + KNSR (RUTTRN) SLIDE VELUME
69 20 + - KNRE(RUTTRN) SLLIDE SWITCH
0 20 K29-3060-04 KNSR (MAIN)
71 1D | Ke9-3111-04 KNBR
e 1D | K29-3112-04 KNSH
73 P #* KNSE (puAL)
4 20 * KNBB (UF/DEWN)
5 20 * KNSR
76 21 * KNSR
7 1D # kc‘“} 5143 -04 KNBEB
8 2D *| K29-3144-04 KNSB (LBW)
" P #| K29-3145-04 KNER (SUB-ENCBDER)

# ND"—) 035-05 SUREW (M2, 6X4)  REAR FANEL
~2604-46 FLGF HEAD SCREW(FANEL)

010-46 N HI:GD H\FPING SCREW(ACSY ) k.
N99--0318-05% R _N
205 3R NO?-0666-05 (QUH FPANEL s ZHAS
2R R NO7-- (.03[] 05 REW (HEAT SINK.CHASS51S)
1A # 3a-0t - : “EAKE
1E.2E FLAT HEAD SCREW(MBUNT HRDWR)

1D RINDING HEAD SCREW(DISFLAY)

& xTomiom D

3R 300645 BINDING HEAD SCREW(IABINET)
1A.1B BRAZIER HEAD TAPTITE SUREW(FIHE
2R BRAZIER HEAD TAPTITE SCREW
S50-1406-05 TACT SWITCH (FRR MIC) MTW
T921-0399-03 MITREFHENE K.
T91-0365-15 MITREPHENE MTW
94 1A TO?-0246-05 LRUDSFEAKER (FULLLRANGE)
LIZ7E82 TCLED DRIVER)Y (LD DRIVER)
97 1E W0?-0326-05 LITHUM BATTERY
104 2B | X45-3180-11 FINAL UNIT K
104 2R *| X45-3180-21 FINAL UNIT M
104 2B #| X45-3180-51 FINAL UNIT TW
105 2A1D| #*| X53-3130-11 CANTRE8L UNIT K
109 2A.1D| #| X53-3130-21 CENTREL UNIT M
105 2R-1D| #| X83-3130-51 CANTRBL UNIT T
105 3A:1D| * CENTREL UNIT W
106 3Aa * o 430MHZ TX-RX UNIT MTW
106 3A #| X57-3210-11 440MHZ TX~-RX UNIT K
108 2A #| X57-3230-11 144MHZ TX-RX UNIT K
108 2A #| X57-3230-21 144MHZ TX-RX UNIT MTW
E: Scandinavia & Europs  K:USA P:Canada  W:Europe
U: PX(Far East Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components.
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TM-721A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address |New Parts No. Description Desti- [Re-
[Parts| nation [marks
PRES & K| % B8 & % 5B B R E/A K -4 |
FINAL UNIT (X45-3180-XX) -11:K, -21:M, -51:.T, W
* LABEL (FRR ANT CABLE 144MHZ)
* LARFL (FRR ANT CABLE 430MHZ) MTW
¥ LABFL (FOR ANT CARLE 440MHZ) K
e K
H1He20J J
HIH710J F J
10D00FF K
20PF J
10UF 16KV
1000FF K.
CWICT 3 10UF 16WY
455L2H100D CERAMIC 10PF D
CKP3FRIHLI0ZK CHIP © 1000FF K.
CERAMILC 8. OFF D
RAMILC 1000PF K
RAMILC 15PF J
LND CHIP C J
CERAMIL J
CHIF [
CERAMIL J
CYLND CHIF 1, [
CHIfP 1000PF K
CERAMIL 18FF J
CHIP I 1000PF K
CHIP O 1000FF K.
- TO0PF K
1000FF K
4700PF k.
1000PF K.
[ g 1H47 1k 470PF k
CEQACWIE100M -l B 10UF 16WY
CKT3FB1IHAT 1K CHIP E COPF K.
CEO4CWIT100M ELECTR 10UF 16WY
5. [
2HO30 3. [
HIHO40C 4. [
HIHORSL B - 0.5 r
L2HOS0I CERAMIL 5. 1) i
HIHORGL CHIP I 0. SFF [
H160J CHIF I 16FF J
2 CHIF L 12PF J
22PF J
C56 8. OFF
59 16FF J
£&0 CERAMIL 5. OFF [
L6l CHIF 0. S5FF [
L&zt CHIP L 2. OPF [
263 64 CHIF 470FF
res 3FBIHA?1E CHIF 470PF k
67 70 1H10z2K CHIP 1000FF K
C?1l ~74 73FR1H47 1K CHIP 470FF K
C?5 =77 CK73FBIH102K CHIF 1000FF k
8 CEO4EWICI0ZM ELECTRE 1000UF 16WY
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. 29
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» New Parts

Parts without Parts No. are not supplied.
Les artlcies 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

pRER (&t B & B & % B B & 2/ 8 %K | ¥

CN1 E40-3246-05 FIN ASSY (2F)

CN8 #{ E31-3349-05 CRAX CARLE WITH FLUG(DE 55MM)

N9 #| E31-3215-15 CRAX CABLE WITH PLUG(RA B5MM)

J1 1A E11-0425-05 3. 59D PHANE JALK

Je 1R 1 E30-2106-0% ANT CARLE (430MHZ N TYPE) TW

Jz2 1B # E43U ~2107-059 ANT CABLE (430/440MHZ M TYRE) KM

J3 2R #| £30-2105-059 AMT CABLE (144MHZ)

Ja 2B # 30-2113-05 D2 CERD (REAR PANELD)

1 -3 046505 TERMINAL

W1 L - 0% CRNNECTING WIRE

W4 TERMINAL (FRB)

WS # CONNECTING WIRE(96)

We ¥ -0f CANNECTING WIRE(SF)

W? | £31-3351-05 CONNECTING WIRE (GF)

Al 2R FO1-0957-02 HEAT SINK

Az 1B F11-10%0~-03 SHIELDING CRBVER(144MHZ)

A3 3R F11-1091-03 SHIELDING CRVER(430/440MHZ)

1 2B FO5-1031-0% FUSE (10A)

A4 2B GOZ2-0576-04 LEAF SPRING

AS Jaz2-0453-05 FEWER CRRD BUSHING

Ll L40-2272-80 SMALL FIXED INDULTRR(ZZNH)

Le L40-1072-80 SMALL FIXED TNDULTER(1ONH)

L3 L 34-0895-05 CRIL (6T)

L4 L34-1017-05 ERIL (3T

LS L34-1037-05 R (1.5T)

L& 1.34~-0908-0% ZRIL. (9.5T)

LY L34-1153-05 CRTL (v

1.8 L.34-0452-05 CRIL (61)

L? L.34-0708-0% CPIL (9.5T7

L1103 L34-0742-05 CRIL (57)

L11 CRIL (3T)

l.1e SMALL FIXED ITNDUCTERCIUHSMM)

L13 ERTL (1. 51

L14 CRIL

L15 L34-1185-05% CRTL (2.57)

Li6 1.34-1032-09 AT (3.897T)

L1v L34-1226-08 TR (1.5T)

.18 1-34-1040-0% CRIL (SR

L9 L40-109 & SMALL FIXFD ITNDUCTERCLUHSMM)

L2t L15-0306-05 LEW-FREDUENCY CHEKE CRIL

F 1B.3R NO7-0650~0% SEREW (SHIELD CRUVER)

J 2B 2R N87-2606~46 TARPTITE SCREW  (FD BOARD)

L 1B, 3R NO7-0626-04 SEREW (FEWER MRDUILE)

M 1B.2B N87-2606-41 TAPTITE SCREW  (ANT)

R1 RD41FBZBZT1) CYLND CHIF R 270 J 1/8W

R2 RDA1FRZB180J ZYLND CHIP R 18 J 1780

R3 RD41FBZR271J CYLND DHIF R 270 J 1/8W

R4 RK73FB2A470J CHIFP R 47 J 17104

RS RKT?3FB2A152T CHIF R 1. 5K J 1/10W

R6 RD14DB2HZ20J SMALL-RD a2 Jo1/2W

R10O R92-0687-05 CHIF R 0 BKM

R11 RD14DB2H151J SMALL-RD 150 J 1/2W

R13 .14 RK73FB2A223J CHIP R 27K J o 1/104

E: Scandinavia & Europe K:USA P:Canada  W:Ewope
U: PX(Far East, Hawaii)  T:England  M: Other Areas

X: Australia A\ indicates safety critical components.

UE : AAFES(Europe)



» New Parts

PARTS LIST

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

TM-721A/E

Ref. No. [Address New Parts No. Description Desti- |Re-
Parts| nation [marks
pRES (@ W B a2 %9 B AR BE/A R f*t 1| o %
R1S RP2-0687-05 CHIF R 0 BHM
R16& RICPIFBEAZZ23S CHIF R 22K J 1710
R17 RE73FB2R333J CHIP R 33K J o 1/10W
R1% RD41FEZB330J CYLND CHIF R 33 J 1/8W
R0 R?2-0687-0% CHIF R 0 OHM
SMALL-RD 150 Jo1/2W
CHIF R 10K J 1/10W
CYLND CHIP RO33 Joo1/8W
CHIF R 330K J 17104
P\l e 34._11 U‘ TRIMMING FET. (47K)  RF.PRE
URZ 1 2-1440-0% TRIMMING PAT. (4. 7K AP
UR3 R12~3457-05 TRIMMING FET. (47K)  RF.FRY
VR4 R12-3464-085 TRIMMING FRT. (22k)  LBW
D1 155184 DI8DE
D UN’MDl DINDE (TX SW)
D3 DINDE
D4 D1BDE
DS 1' 5184 DISDE
D UmM2401 DINDE TX 5W)
Da MI308 DINDE
D9 10 155101 ! DIRDE
Die Duﬂdﬁl | bIsbt
31 M6 [ PRWER MADULE (144MHZ)
ng
133
14 PREWR N@DUIJ' (430/440MHZ)
115 2501406(Y) TRANSISTER
16 DT 14EK DIGITAL TRANSISTER
THT 112-503-2" 3 THERMISTER 10K
CONTROL UNIT (X45-3130-XX) -11:K, -21:M, -51:T, -61:W

(,,18 219
20 .21

e
29
CL30 .31
33

CKATFY1ET1OZM
3FSLIHIOLT
92-0004-05
CKATFBIHATIK
CETP3ERIELO4K

+-0005-05
£-0004-0%
CKTIFRIER2 3K
CKATFYIELOZM
CEG4IWIETI00M

CEDACWIALOIM
L |<41FY1LIU(N

4
7
L7

7

3EE41[4 73K

CYLND CHIP 0 1000FF M

CHIP L 100Ft+ J
CHIP TAM 1UF 16WY
CYLND CHIF O 470PF k.
CHIF © 0. 10UF K
CHIF-TAN 2 2UF £, 3WY
LHIF TAN 1UF LEWY
CHIF L 0. 022UF K
CYLND CHIF © 1000FRF M
ELECTRE 10UF 16WY
ELECTR 100UF 10WY
s YLND CHIF T 1000PF M
CHIFE 0. 010UF K
L.H i 100PF J
CHIF 0. 033UF &
CHIF L 0. Uc'('UF K
CYLND DHIF M
CHIF K
CHIF TAN 16WY
CHIF L Z
CYLND CHIF 1 820FF M
CHIP L 2700FF k
CHIF L 100FF J
CHIF 0. 047UF Kk

E: Scandinavia & Europe  K:USA

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

T:England
X: Australia

P: Canada
M: Other Areas

W:Europe

A\ indicates safety critical components. 31
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* New Parts

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

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
pWMES (&4 || ¥ B 2 % 5 B & /8 K )| %
£34 535 Ck73EBLE104K CHIP 0. 10uF K KM
€35 CK73ERIE104K CHIF 0. 10UF K TW
236 3FBIE223K CHIP C 0. 002UF K
C101 ¥ CHIF 1. DUF Z
Cioz Lk(SFBlHlDKk CHIF £ 0. 010UF K
£103.104 Ck41FY1E102M CYLND CHIP C 1000FF M
£10% CK?P3EFIC105Z CHIP T 3 z
106 CkP3FBIE223K CHIP K
£io8-11z CKALFY1ELDZ2M CYLND CHIF M
113 CKP3FRIE223K CHER T 0.0220F K
£114-117 ! Ck41FY1E102M CYLND CHIP 2 1000FF M
C1t K ?3FB 3 CHIF O 0. 010UF K
C : 33PF J
0. 0zz K
1000FF K
N1 PIN CENNELCTR (6F)
LNz FIN CBNNECTBR  (5P)
CN3 £40-32 b4 05 FIN CSNNECTOR  (6F)
N4 E40-3263-05 FIN CANNECTOR - (SF)
CNS 6 +| E40-5154-09 PIN CONNECTBR  (12F)
CN101.108 #| E40-5154-05 FIN CENNE
Jio1 E06-0858-05 8F METAL
Wl #| E31-3354-05 C 2
W2 #| E31-3355-09 E@NNELTING
W3 | E31-3356-05 CENNELTING WIRE (6F)
Wa #| E31-3357-05 CRNNECTING
W3 #| E31-3358-0% CONNELCTING 3
Wé #| E31-3359-05 TING WIRE(3F
W7 #| E31-3360-05 TING WIRE(CTISS KM
W10t #| E31-3361-05 lNNN!!TING WIRE (SP)
W10z #| E31-3362-05 CENNECTING WIRE(6F)
Al #| J30-09%52-04 SPALCER
X1 177133305 CRYSTAL RESANATAR (4. 194304MHZ)
R1 RK73FB2A471T CHIP R 470 J o 1/10uW
Re RK73FRE 3J CHIF R 10K J 17104
R3 .4 RK 73 CHIFP R 1. 0K J o 1/8W
RS R92- CHIF R 0 8HM
Ré& RK’3FBZQ10¢ CHIF R 1. 0K J o 1/10W
R? RK73FB2A473) CHIF R J  1/10W
RE RK73FB2A333J CHIF R J 1/10W
RY RK73FR2A473T CHIF R J 1/10W
R10 .11 RK?3FB2A104J CHIFP R J 1/10W
R12 RK73FR2A372J CHIP R J 17100
R13 Rk 73FB2A103J CHIP R 10K Jo1/10uW
R14 RK73FR2A104J CHIF R 100K J  1/10W
R1S R72-0670-05 CHIP R 0 8HM MK
R16 R92-06779-05 CHIF R 0 QHM
R17 R2-0670-05 CHIP R 0 BHM
R1B 19 R92-0677-05 CHIP R 0 8HM
R20 .21 RK73FR2A472 CHIP R 4. 7k J 1/10W
R2Z RK7?3FR2AS61S CHIP R 560 J 1/10W
R23 RK73FB2A103J CHIP R 10K, J 1/10W
R24 RK73FB2AZ22T CHIF R 2. 2K J 1710

E: Scandinavia & Europe
U: PX(Far East, Hawaii)
_I.E: AAFES(Europe)

K:USA P:Canada  W:Europe

T:England  M: Other Areas
X: Australia

A\ indicates safety critical components.



TM-721A/E

¢ Now Perts PARTS LIST

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

Ref. No. Address (New Parts No. Description Desti- |Re-
[Parts nation |marks
pPEES & B |§ B aH B B B & 58/ 8% & 1| %
Ra6 ~28 RI2-0670-09 CHIF R 0 8HM
R29 RK7?3FB2A102J CHIF R 1. Ok J o 1/10W
R30) RKP3FBEA372] CHIF R 3. 9K J  1/10W
R31 RK?3FBR2A1S2T CHIF R 1. 5k J o 1/10W
R3: RK73FB2A103J CHIF R 10K J 1/710W
R33 CHIF R J 1/10W
R34 CHIF R J 1710
R3S CHIF R J  1/10W
R36 ALB3J CHIF R J o 1/10W
R37 A474T CHIFP R 470K J o 1/10W
R38 TPAFB2A3I3I CHIF R 39k J  1/10W
R39 T3FR2A101J CHIF R 100 Joo1/10W
R4D RE?3FR2A1B4T CHIF R 180K J  1/10W
R41 RK73FB2AZ224J CHIF R 220K J 1/10W
R4z RK73FR2A473T CHIF R 47K J  1/10W
R43 CHIP R J 1/10W
R44 CHIF R J 1/10W
R4S CHIF R J 1/10W
Ra6 CHIP R J 1/10W
R4? 49 REP3FB2AB23T CHIF R J1/10W
RS0 5 RK73FB2AL03J CHIF R 10k J o 1/10W
RS2 RK?P3FB2A6B3.T CHIF R 68K J 1/10W | TW
RS RK73FR2A474] CHIP R 470K J 1/10W| KM
RS54 RK?3FB2A472T CHIF R 4. 7k J 1/10W | KM
RSE REIFB2AL04T CHIF R 100K J1/10W ] K
RIS 56 RK?3FB2A1040 CHIP R 100K J 1/10W ™
RS? .58 R92-0150-05 JUMPER REST 0O BHM
RS2 RK73FB2A104 CHIf R 100k J 17100 | K
R101 RKT73FRZA4747 CHIF R 470K J 1/10W
R102 RK73FB2A1G3T CHIF R 10K J 1/10W
R103 RKTP3FH 'QBg"E\J CHIF R 821 J 1/10W
R104 RK7?3FB2A4 74T CHIF R 470K J 1710
R105 REP3FR2A473 CHIF R 47K J 1/10W
R106,107 RK73 'RS61T CHIF R 560 J o 1/10W
R108-120 RK7Y3FB2A473.] CHIF R 47K J 17100
R118 RP2-0670-09 CHIF R 0 8HM
Riz1- R -0670-05 CHIF R 0 8HM W
R121.122 R22-0670-05 CHIF R 0 8HM MET
Riz4 R972-0670-05 CHIF R 0 8HM M
R124.12% RI2~0670-05 CHIF R 0 8HM k.
R72-0670-05 CHIF R 0 8HM T

g < 067705 CHIP R 0 8HM
R127 RK73FB2AL102) CHIF R 1. 0K J 1/10W
R129-131 CHIF R 1. Ok J o 1/10uW
R138,13% CHIF R 0 8HM
R140 CHIP R 10k J 1/10W
R141 CHIF R S6K. J 1/10W
R156 CHIF R 120K J 1/10W | K
VR101 R13-4403-05 SLIDE TYPE PET(SOKBYCNTR CLICK
VR102 R13-4402-05 SLIDE TYPE PRT(S0KE)
VRZ01 R23-92405-05 FRTENTIRMETER (AF. SR
5101115 540108605 TACT SWITCH
5116 531-1409-05 GLIDE SWITCH (F.CLRCK SWY

E: Scandinavia & Europe K:USA P:Cenada  W:Europe

U: PX(Far East Hawaii) T:England  M: Qther Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 33
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» New Parts

Parts without Parts No. are not supplled.
Les articles non mentionnes dans Ie 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
PHES & B ¥ B & % 5 B R BE/7AR )|
D1 020711y ZENER DISDE (11W)
D& 0zrCz8. 2y ZENER DISDE (8.2V)
D3 155226 CHIF DISDE
D101, 102 155184 CHIF DISDE
D103 RLST3 DIBDE
D104 155184 ZHIP DISDE
o MNADLLRBS TC(OUAD ANALRG SWITCH)
LIPE32M TCCRTLATERAL SWITEH)
.4 MN4D94ARS JC(BRIT SHIFT,STRRE BASS R)
s 6 NJIM4558M IC(8F AMP X2
iy UFC78MOBH IDCUBLTAGE REGULATER/ +8U)
1102 LAS006M IC AW SATURATIAN REGULATER)
12103 751086-620-1R 10 (MICREFRECESSER) KM
1103 751086-621-1B T (MICROFRE BR) TW
1104 KRR-1Z001 TE(CHIF NETWBRE)
31 25027120Y) CTHIP TRANSISTHR
03 .4 DTC114EK DIGITAL TRANSIS
[N DTA114EK DIGITAL TRANE
By DTC114EK DIGITAL TRANSIST
e DTIC114Tk DIGITAL TRANSISTHER
39,10 DIGITAL TRANSISTER
1l DIGITAL TRANSISTHR
iz CHIF TRANSISTER KM
3 .14 DIGITAL TRANSISTER
B101,102 28C271207) CHIF TRANSISTRR
5117 Woz-0388-0% MAIN REBTARY ENCBSER
5118 #| WO2-0810-05 SUB RRTARY ENCADER
430 MHz TX-RX UNIT {X57-3210-XX) -01:M, T, W, -11:K
[ CUP3FCHIMLIO0D » 10FF D
2 CCY3FCHIHO30C 3. 0FF [
3 SLIHI01T 100FF J
c4 -6 CK41FYTIETDEM . 1000PF M
g CCP3FCHIHOL0C 1. OFF [
2] CETP3FCHIH3Z20d CHIF J
7 ~11 CKA1FY1E102M CYLND CHIF F M
ole 3FCHIHO100C CHIP O . C [
€13 P3FCHIH330J CHIF © 33PF J
14 CkalFYI1E102M CYLND CHIFP © 1000PF M
C18 CCP3FSLIHLI0LS CHIR L 100FF J
16 CK41FY1EL102M CYLND CHIP 2 1000FF M
C17 ,18 EC7P3FCHIHOS00 CHIP O 5. OFF i
=19 CEP3FCHIHI00D CHIP 10FF D
£20 CKA41FY1E102M CYLND THIF D 1000FF M
el CE73FCHIHOG0D CHIP I 6. OFF D MTW
e ZC7P3FCH1HI00D CHIF X 10PF D f
TIFSLIHLIOLT CHIF 100PF J
23 -25% CK41FYIETOEM CYLND CHIF & 1000FF M
26 CEP3FCHIHLOOD CHIP 10FF D MTW
C26 “CP3FCHIH330S CHIF 33FF J K
[=drg 41FY1E102M CYLND CHIP © 1000FF M
cz28 CCP3FCHIN330S CHIF D 33FF J 4
28 CHIH390J CHIP 39FF J MTW
29 KP3FBRIEZ223K CHIF O 0. 022UF K
C30 -32 CK?3ERIE104K CHIP I 0. 10UF k.
E: Scandinavia & Europe K:USA P:Canada  W:Europe

U: PX(Far East, Hawaii)

UE : AAFES(Europe)

T:England  M: Other Areas
X: Australia

A\ indicates safety critical components.



TM-721A/E

» New Parts PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti- |Re-
iParts nation [marks
PRER |[ff || § s 48 % B B & &/ 8 8K & )| %
Ck41FY1EL102M CYUND CHIF © 1000PF M
CEQ4EWTIZ470M ELECTRE 47UF 16WY
CKP3FBIH103K CHIF 0. 010uUF K
CK73EBLIE104K CHI - 0. 10uF K
CKP3FBIH103K [ 0. 010UF K
£39 2000305 CHIF TAN 0. 47UF 25V
40 1FY1E10ZM CYLND CHIF I 1000FF M
41 EOAEWTIE4ATOM ELECTRE 4UF 16WV
[ ClalFY1ELOsM CYLND CHIP © 1000FPF M
£473 544 CEQ4EWLIZATOM ELECTRY 47UF 16WY
245 CEP3EBLELO4K CHTP C 0. 10UF k
a6, CKATFY1ETOZM CYLND CHIF 0 1000FF M
247 92-0005-05 CHIP-TAN 2. 2UF 6. 3WY
248 CE41FY1EIOZM CYLND CHIF 0 1000FF M
49 CK73ERIELID4K CHIP I 0. 10uF K

CED4EWIC4A7?0M ELECTRE 16WY
£92-0005-05 CHIP--TAN 2. 2UF . WY
& 55 CKATFYIE102M CYLND CHIF & 1000FF M
256 CEQ4EW1C470M ELECTRE 470F 16WY
£57 Lk T3ERIELDAK CHIF © 0. 10UF K
CKATFY1EL1OZM CYLND CHIF 0 10000F M
260 CEDAEWICZ20M ELECTRE 2eUrF 16WV
CEQ4EWIALOLIM TR 100UF 10WY
& 263 CKP3ERIH1S3K CHIF L 0. 0150F K
a4 .65 £92-0005-05 CHIP-TAN 2. 2UF 6o 3WY
LKATFY1E102M CYULND CHIF I 10D0FF M
6 K CEQ4EWIC470M ELECTRE 47UF 16WY
C6H 69 CK41FYIELDZ CYLND CHIF 0 1000FF M
1270 CKP3EBIHI03K CHIF £ 0. 010UF K
e CENAEWTHEREM ELECTRE . 2UF 50UV
b
CK73ERIHIO3K CHIP 0. 010UF K
CRATFY1E102M CYLND CHIF 0 1000FF M
1292-0004-0% CHIF TAN 1UF 16WY
CKATFY1E1DZM CYLND CHIF D 1000PF M
L .78 CKPIFRIHIO3K CHIF 0. 010UF K
Le9 CEQ4EWICA70M ELECTRE 47UF 16WY
g0 .81 CE41FY1E1O2M CYLND CHIP © 1000PF M
B .83 CEQ4EWIAZZIM ELECTRE 220UF 10WY
B84 92000405 CHIF TAN 1UF 16WY
LR CP3FRIHI03K CHIF O 0. 010UF K
L8687 Ck41FY1E102M CYLND CZHIF © 1000FF M
£88 -90 CL7P3F5LIHI01T CHIF 0 100FF J
91 CKAIFYIE102M CYLND CHIP £ 1000FF M
Lo [ FIZHIHD30C CHIF 3. OFF [
93 CK41FY1EL02M CYLND CHIF 0 1000RF M
CEPIFCHIHOS0C CHIP 5. OFF ™
90504 -0% CHIP-TAN 0. 68UF 20WV
K41FY1E102M CYLND CHIF 2 1000FF M
CEQ4CWIC4A7T0M E TRY 47UF 16WY
CEQ4EWITI0IM 3 L 100UF 16WY
CKAIFY1E1DSM CYLND CHIF © 1000FF M
#| 290-2040-0% ELECTRE 10UF 16WY
CK7P3FB1IHA7? LK 470PF k.
CL?3FCHIHDSOC 5. OPF e
CE7P3FBIHA? LK 470PF K

E: Scandinavia & Europe K:USA P: Canada W:Europe

U: PX(Far East, Hawaii) ~ T:England  M: Other Areas
UE :AAFES(Europe)  X: Australia A\ indicates safety critical components. 35
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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.

Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation [marks
PRES |t WM ¥ B8 a8 %5 B & E/78 8 mE
CEO4EW1C100M ELECTRR 10UF 16WY
T3FB1HAT1E CHIF .‘()F’F i
H1H180J CHIF J
H1HD30LC CHIF I
BFCHIHZ20J CHIF I J MTW
CHIF L TOFF 4 K
CHIF O 33 D MTW
: CHIF T SFF . K
5. 136 CHIP 470FF K
ELECTRE 10UF 16WV
CHIF 470FF I
ELECTRE 47UF 16WY
- 5 TRIMMING CAP (10FF)
»3 £05-0346-05 TF\IMMING CAP (6FF)
N1 E04~-0157-05 MINI-FPIN JACK A (RASDAL)
E40-3246-05 FIN CENNECTER  (2F)
49-05 FIN CENNECTAR - (5F)
5205 FIN CENNECTRR  (8F)
NS L4ﬂ 3:4v -0% PIN CENNECTRR  (3F)
- (5F)
FPIN CENNE (2F)
MINI-FIN A (RADATD)
PIN CONNECTER - (6F)
FIN CENNECTRR  (5F)
PIN CENNECTRR  (6P)
B TERMINAL MTW
—ﬂ{l] D_p FIN CONNECTER  (2F)
3 -0465-05 TERMINAL
Al 2 F11-0836-05 SHIELDING CBVER
4§
CF1 L72-0315-05 CERAMIC FILTER (CFWASSEF)
L1 L.34-1051-05 COIL (0. 6TEW)
Le L34-10%52-0% CRIL €3,1.5T)
L3 .4 L7%-0670-05 HEL TZAL. BRECK
LS L40-1072-80 SMALL FIXED INDUCTHR(1ONH)
Lé L34-10951-05% C8IL (0. 6TCW)
L7 228180 SMALL FIXED INDUCTER (2
1.8 L34-2157-05 CRIL MTW
L8 .9 L30-0508-05 IFT (21. 6&MH k
L? L34-2045-05 CRIL (Jﬂ B25MHZ) MTW
L10 SMALL FIXED INDUC T&h 1UH) MTW
L1t CRIL CHZ
Lie SMALL FIXED
13 SMALL FIXED
Lia -16 SMALL FIXED
L17? 1.34-1058-05 CRIL (3.2.5T) MTW
L1v .18 L 34-1079-0% CRTL (3:1.5T) K
L18 L34-1077-05 COIL (3.1.57) MTW
X1 L77-0997-05 CRYSTAL RESANATAR(21. 145MHZ) I
X1 L77-1312-05 CRYSTAL RESHANATER (30. 37MHZ) MTW
XF1 L71-0227-0% MCF (21. 6MHZ) [
XF1 L71-0270-09 MIZF (30. 825MHZ) MTW
R1 RK73FR2A101T CHIF R 100 J 1/10W
R2 RK?3FB2A333J CHIP R 33K J 1/10W
E: Scandinavia & Europe K: USA P:Canada  W:Europe

U: PX(Far East, Hawaii)  T:England  M: Other Areas

UE : AAFES(Europe) X: Australia

A\ indicates safety critical components.
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» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address |New Parts No. Description Desti~ Re-
[Parts| nation marks
pPRES & B & 8 a8 % % B & B2/ % -4 o]
R3 RK73FBzA104J 100K J o 1/10UW
R4 g 100 J 1/10W
RS 47 J 1710
Ré 0 8HM
7 27 J 1710
RB
R9 Jo1/10uW
R1z J  1/10W
R13 2A332T J 1/10u
R14 P3FREA4TOT J 1/10W
R1S 2. 2K J 1/10W
R1& 332 3. 3K J o 1/10W
R17 22-0670-05 0 8HM
R18 3FB2A182J 1. 8K J 1/10W | K
R18 RKT3FB2AZ22 2. 2K J 1/10W | MTW
R19 RKT3FR2A334J CHIF R 330K J 1/10W
k7 3FH ; CHIF R 1. 0K J1/10W
CHIFP R 681 J1/10W
CHIP R 10K J1/10W | MTW
CHIF R 33K J 1710
K TIFBZA332J CHIP R 3. 3K J o 1/10UW
TIFB2A472T CHIF R 4. 7K J 1/10W
. B2A334J CHIF R 330k J1/10W
RK73FBEA372J CHIF R 3. 9K J 17100
RK73FB2A334.T CHIP R 330k, J 17104
CHIF R 39K J 1/10W
CHIP R 470 J 1/10UW
CHIF R 10K J 110
680 J 17100
470 J 1/10UW
R35 R 39 J1/10W
R3¢, YR 47 J 1/10W
R37 R 2.2k J 1/10W
R38 ; R 1. 0K J 1/10uW
R39 RI2-0670-05 CHIF R 0 8HM
R40) RET3FB2A370J CHIF R J o 1/10W
R41 P CHIF R Joo1/10u
R4z CHIF R J 1/10u
R43 .44 ZHIF R J 1710
R4% CHIF R J o 1/10W
R46 47 CHIF R 2. 2l J1/10W
R4 R 33K J o 1/10W
R49 47K J o 1/104W
RS 1 47K J 1/10W
RS2 1. 0K J 17100
RS3 RK73FB2AZT J 1/10W
RS54 RK73FR2 J 17100
RSS T3FRS J 17100
RS6 J 1710
RSY »58 J 1/10W
RS9 £ CHIP R
R&0O RK73FREA103J CHIF R J 1/10W
R61 62 R72-0677-05 CHIP R
R&:4 RK73FR2A103J CHIF R J 1/10W
R&S 66 RK7?3FB2A101T CHIF R J 1/10W
E: Scandinavia & Europe K:USA P: Canada W:Euwrope

U: PX(Far East, Hawaiij T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 37



TM-721A/E

* New Parts

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

PARTS LIST

Ref. No. Address |New Parts No. 1 Description Desti- |Re-
Parts| | nation |marks:
PRES & W |\§ B & % 5 | B & E/78 8B 1)
R&7 RK73FRz2AZET CHIF R 2.2k J 1/10W
R&E RK?3FB2A103J CHIF R 10K Jo1/10W
R70 RK73FBzA473T CHIF R 47K J 1/10uW
R7z R92-0670-DS CHIF R 0 8HM
R74 R2-0670-0% CHIF R 0 8HM
RV R92-0679-05 CHIP R 0 8KM
R T3 CHIF R 47K J 1710
R?7 CHIF R 330 J o 1/10W
R7? R~ : CHIF R 0 8HM
R8O RK73FB2A1040 CHIF R 100K J 1/10uW
R81 RK73FRZA102T LHIF R 1.0k J 1/10W
RB3 RK7 A102J CHIF R 1. 0K J 1/10W
rB4 RK73FR2A470J CHIF R 47 J o 1/10W
RBT RKTIFR2A101J CHIP R 100 J1/10W
RB6 REK73FB2A470J ZHIF R 47 J 1/10W
RE RK?3FR2A1S2 CHIF R 1. 5K J1/10W
RB8 RK?3FR2ZAL100J CHIP R 10 Jo1/10uW
RB7 RKT3FB2A1S1S CHIF R 150 J1/710W | K
RB7 RKT3FB2A221.J CHIF R 220 J1/710W | MTW
R0 RK73FB2AZ20J CHIF R el J o 1/10W | MTW
R30 ~A370J CHIP R J /100 | K
R71 A221d CHIP R J o 1/710W | MTW
R71 .92 CHIP R J /10U | K
Rz CHIFP R J1/10W | MTW
R93 CHIF R J 17100
R74 RD a2 1/72W
UR1 E : TRIMMING PRT. (220K} TIGHT S0
URZ -~ -05 TRIMMING FRT. (470) 5-METER
VR3 2-3458-05 TRIMMING PET.  (10K) DEV.LSW
VR4 2-3457-05 TRIMMING FPAT. (47) PRE.RF
4

VRS TRIMMING PRT. (4, PKIAPC
URéE TRIMMING PRT.  (47K) PRE.RF
UR? TRIMMING FRT.  (10K) DEV.LAUW
D1 155184 CHIF DISDE
Dz HSMBBAS DISDE
D3 155184 CHIF DIBDE
D4 02CZ6, 2(XY) ZENER DISBDE (b 2V)
DS 6 150128 CHIF DIRDE
p? .8 CHIF DISDE
D10 ~11 CHIF DISDE
ptz .13 CHIFP DIGDE
D14 ZENER DISDE (4. 3V)
It IC(FM IF SYSTEM)

* 1L (BAND 5W)

* IC(NNISE AMF)

# 1C(AF AMF)

# IC(NRISE AMF)

* 1C(AF AMF)
(g # | MS1523AL IC(2H ELECTRIC VRLUME)
168 ¥ | KCEO1 IC(AF LFF)
1C9 TBLOBUA IC(VUBLTAGE REGULATER/ +8V)
1210 #| KCS01 ICCTR SWY
Icit *| KCCOL ICCAPC)
M .3 35k184(5) CHIF FET

E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Fer East, Hawaii) T:England  M: Other Areas
X: Australia A\ indicates safety critical components.
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» New Parts

PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti- |Re-
IParts nation |marks|
PRES & B |\ B 2 % B B A HA/H8 B T 1) %
02 FET
a4 CHIF TE
0 b CHIF TR 5
m? .8 CHIP TRANSISTOR
9 DTLI248K DIGITAL TRANSISTRE
a0 .11 C2viaey) CHIP TRANS
iz 5 CHIF TRAN
13 CHIF TRAN!
4 DIGITAL 1
s CHIF TRANS]
N6 CHIF TRANSISTRR
e TRANSISTRR
TH1 CHIF THERMISTOR
SUB UNTT (VIZR) MTW
SUR _UNYT (VECR) K
z TX RX UNIT (X57-3230-XX) 11 K 21TM, T, W
L6 CHIF © J
[rd 4 2 CYLND CHIP O 12f J
L8 9 CK41FY1E102M CYLND CHIF O ]DDDF'F' M
210 CEP3FRIHIO3BK CHIR I 0. 010UF K
il CKATIFY1E102M CYLND CHIF 2 1000RF M
1 CCP3FCHIHATOT CHIF I 47RF J
£13 UK 7?3FBIHI0O3K UHEF 1 0. 010UF K
"14 A TFCHIHORSL CYLND CHIFP I 5FF I
£18 CC73FEHIHATOI CHIF 4RF J
16 L4 TFTHIHORSLE CYLND CHIF © 0. 5FF i
HIH680J THIP L 6£8FF J
3FB1H103kK CHIF 0. 010UF K
CA1FUHTHEBAOL CYLND CHIF O 4, H £ K
CLATFCHIHLEDS CYLND CHI . 1E J MTW
CLATFUHIHD300 CYLND CHIF O DFF !
CRATFYIELO2M CYLND CHIF [ 1000PF M
CEP3FBIHIOZK CHIP 0. Dlll\ FooK
HIHOS0E EYUND CHIF 5. OFF [ MTW
HIHO?OD CYLND CHIFP © 7. OFF N K
SLIHI0LS CHTF 1 100FPF 4
[ 11?"‘(] £102M ‘rl ND CHIR O 1000RF M
CEP3FCHIHIZ00 HE 3P J MTW
(a1 1H101J 100FF J K.
[N ii = HIIL:UU S56FF J K
[N THIOLT 100PF J MTW
JER1E 104K CHIF 0. 10UF K
FY1E102M L YL ND CHIF T 1000FF M
0. 10UF K
0. 022UF K
0. 010UF K
47UF 16WY
- [ 0. 10UF K
Ce- 300 THIF TAN 0. 47UF 25WY
CKAIFY1E1QZM CYLND CHIP 0 1000FF M
CKY3FRIEZ23K CHIF 0. 0e2UF K
C4é CKALFY1EL102M CYLND CHIFP 1 1000FF M
£aqv 73FRIHAT 1K CHIF 470FF K
248 CK73FBIH103E. CHIF O 0. 010UF K

E: Scandinavia & Europe K:USA

UE : AAFES(Europe)

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

X: Australia

A\ indicates safety critical components.
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» New Parts

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

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
pPRER (&0 B\ ¥ B & B 5 B & B/ AR & 15| %
R& 47UF 16WY
# CTRE 22UF . WV
* TAN 1UF 16WY
LTRO 47UF 16WY
CYLND CHIF 0 1000FF M
1013 CHIF O 100PF J
CYLND CHIF 0 1000FPF M
MYLAR 0. 10UF i
CYLND ZHIF © 10D0FF M
59 W1C4A71IM ELECTRE 470UF 16WV
260 ACWIEARTM ELECTRE 4. 7UF 25WY
C6HY b2 2050405 CHIF-TAN Q. 68UF 20KV
63 ~N004-05 [P TAN 1UF 16WY
C&d 41FY1E102M CYLND CHIP i 1000FF M
65 4IFCHIHLISOS CYLND CHIF © 15PF J
3FSL1MI0L] 100FF J
SL1Hz221d 3 220FF J
3FB1IHI03K CHIF I 0. 010UF K
41FY1E102M CYLND CHIF 0 1000F M
1FCHIHOSOC CYLND CHIF S, 0RF i
s Te 41FY1EL0ZM CYLND CHIF O 1000FF M
C92-0004-0% CHIF TAN 1UF 16WY
41FY1E102M CYLND CHIFP 0 1000PF M
-9 P3FB1IH103K CHIF 0. 010UF K
CK41FY1ELD2M CYLND CHIP © 1000FF M
8l Ck41FY1E102M CYLND CHIP © 1000FF M
et CK73FBIH103K CHIF C 0. 010UF K
LBz .83 CKATFY1ELIO2M LND CHIF © 1000FF ™
-84 CEO4AEWLIZ470M ELECTRE 47UF 16WY
8% CYLND CHIF O 1000FF M
LB6 88 ceie o« 10oFE g
89 CYLND CHIF £ 3. 0FF I
1220 ELECTRE 220UF 10WV
L9192 [ N CHIP D 1000FF M
293 E CTRE 100UF 256V
94 CK?P3FB1IHAT1K CHIF O 470FF K
9% CK41FY1E102M CYLND CHIF C1000PF M
96 CKT3FBIHATIK CHIF 47P0FF K
297 .98 CKATFY1E102M CYLND EHIF M
99 CCATFEHTIHLZ0) CYLND CHIR L J
100 CEQACWIEIOOM 25WY
€101 K TIFRIHA 71K k
102,103 CKAIFY1E102M M
ci04 P3FBIHAT LK K
105 CK41FY1E102M 1000FF M
£106 1FCHIHZZ20J o 2ePF J
107111 2 3 CYLND CHIP 1000FF M
C139 CYLND CHIF C 10PF D
TC1 TRIMMING CAP
CNet FIN CRNNEL (3F)
N3 » zP)
CN4 - FIN CONNECTRR  (SF)
NS E40-0273~0% FIN CENNECTAR - (2F)
CNé £40-3250-05 FIN CANNECTRR  (6F)

E: Scandinavia & Europe K:USA
U: PX(Far East Hawaii)  T:England

UE : AAFES(Europe)

P: Canada
M: Other Areas

X: Austrelia

W:Europe

A\ indicates safety critical components.



TM-721A/E

¢ Now Parta PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti- |Re-
{Parts nation |marks:
pREES &t B ¥ B 2 % 5 B a x/8 8 £ )|
N7 E40-3246-05 FIN CENNECTSR  (2F)
N8 E40-3248-05 FIN CAONMECTRR  (4F)
N9 E40-3246-05 FIN CENNECTER  (2F)
TPL 2 E23-0465-0% TERMINAL
CF1 L7e-0315-05 CERAMID FLLTER (CFW4ASSE)
[ L34-09%56-0)¢ CRIL
L¢ .8 L30-0005-0% T MTW
L? .8 L34--2208-0% TUNING CRIL K
L9 L34-4015-0% LRIL (455KHZ)
.10 5 UHAKE NI (1MH)
L1l 81 | SMALL FIXED INDULTER (0. 39UH)
Lie 140687280 | GMALL FIXED INDULTHR (68NH)
Liz =15 #| 1L34-4080-05 | LRI
113 1.40-1081-80 | SMALL FIXED INDULTERC1O0NH)
Li4 La0~397: SMALL FIXED INDUCTER(39NH)
X1 L77-0724 CRYSTAL RESEONATOR(10. 245MHZ) MTW
X1 | L7 : YSTAL RESANATER (17, 355MHZ) K
Xz TP-1311- RYSTAL RESONATER (1, BMHZ)
XF1 L71-02e8-05 MCF (10. ™MHZ) MTW
XF1 #| 171027905 MCF (16. MHZ) K
Ré& CHIF R 10K J 1/10W
R? CHIF R 270K g 1/10W
R8 CHIF R 100 J1/10W
RY CHIFP R 10K J1/710W
R10 CHIF R 100 J 1/10W
R11 ~14 RK73FB2A104J CHIF R 100K J 1/10UW
R1S RKPIFR2A102 CHIF R 1. 0K Jo1/10u
R16 17 RKT3FB2A47T3T CHIF R 47k Jo1/10W
R1€ 7 A4 1P R 47 J 1/710W
R19 "BERZT T CHIF R 270K J 1/10W
CHIF R J 1/10W ¢ MTW
CHIP R Jo1/10W
EHIF R J 1/10W
‘B2A1B2g CHIF R J1/10W | MTW
0670-05 CHIF R K
100 Jo1/104W
A J 1/10W | K
4. 7K J 1/10W | MTW
330 Jo1/10W
1. 0K J1/10uW
IHIF R 68K J1/10W
CHIP R 33K Joo1/10u
CHIF R 3. 3K J O 1/10W
’ CHIP R . B Joo1/10W
RK73FB2A334J CHIF R 330K J  1/10uW
“B2A392J 3. 9K J 17100
R 73FB2A334J 3301 J 1/10W
RK73FB2A372d i 3. 9K J 1/10U
RK73FB2A331J CHIF R 330 J 1/10W
RK73FBzA103J CHIP R 10K J 1/10W
R43 RK73FR2A333J CHIF R 33K J 1/10W
R44 RK73FBZA103S CHIF F 10k Jo1/10W
R4S RET3FRZAAT3S CHIF R 47K J 1710
R46 RK?3FB2R223J CHIF R 22K J 1710
E: Scandinavia & Europe K:USA P:Canada  W:Europe

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

T:England . M: Other Areas
X: Austrafia

A\ indicates safety critical components.
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TM-721A/E

* New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans e 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

PRES &£ B|¥ [ 2 B B J B & /0K & |

R47 RK?3FB2A334J CHIP R 330K J 1/10W

R483 RK73FB2AZ23J CHIF R 22K J 1/10W

R4 RK?3FB2A473J CHIP R 47k J 1/10W

RS0 51 RK73FB2A103J CHIF R 10K J 1/10W

RS2 .53 RK73FB2A182J CHIP R 1.8k J 1/10W

RS54 P 3F CHIF R 10K J 17100

RES +S6 RKPIFB2A4T3S CHIF R 47K J 1710

RE RK73FB2A103J CHIF R J  1/10W

R58 CPIFB2AZ23] CHIP R J 17100

RS RK73FR2AZE2] CHIF R J 1/10KW

RGO RIC73FB2A101J CHIP R 100 J 1/10W

RE1 RE. 2A334J B R 330K J 1/10W

Réz2 RK73FB2Az22d 2 R 2. 2K J o 1/10W

R63 RE7?IFB2A101J CHIP R 100 J 1/10W

Ré&4 RIC?3FB2AZ270J CHIP R 27 J o 1/10W

R&S RK73FBzA222d CHIP R & 2K J 1/710W

Ré66 Rk BzA101J CHIP R 100 J 17100

R&T RE73FB2A102J CHIF R 1. 0K J o 1/10uW

R6? R92-0677-05 ZHIF R 0 8HM

R?1 73 RKT3FB2A103J CHIF R 10K J 1/10W

R74 RK73FB2AZ23J J 1/10W

R7?S 76 J 1/10W

R?? J1/10W

R?8 J 1/10W

R?9 J 17100

R8O 4. 7K J  1/10W

R81 68 J1/710W

RBZ 100 J1/10W

RB4 1. 5k J 1/10W

RB%S a7 J 17100

R86 I 10 J 1710

RBE 90 R92-0670-05 R 0 8HM &

R71 RK?3FBZA472 * R 4. 7K J1/10W | K

R9Z RK7IFB2A103J R 10K J 1/710W | &

R93 RK73FBR2A104T ZHIP R 100k J 1/10W

R120 CHIF R 22 J 1/10W | K

UR1 TRIMMING 8T, (220K}

VR& TRIMMING F8T. 470)

UR3 TRIMMING P8T. (10k)

D4 -6 15V164 CHIF DIADE

D7? V166 ZHIP DISDE

] 15V164 CHIF DISDE

D? 155184 CHIF DISDE

D10 HSMBBAS CHIF DISDE

D1l -14 155184 CHIP DIBDE

D1S 02CZ6. 2(X5Y) ZENER DIBDE (6. 2V)

D16 155268 DIRDE

D17 155181 CHIP DISDE

D18 02CZ4. 3(XsY) ZENER DISDE (4. 3V)

11 MZ3361D IC(FM IF SYSTEM)

ic2 MB3713 IC(AF PBWER AMF)

o1 35K184(5) CHIP FET

a2 35K179(L) CHIP FET

a3 25027140Y) CHIF TRANSISTER

E: Scandinavia & Europe  K: USA P:Canade  W:Ewope
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

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

LIST

TM-721A/E

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts) nation |marks
PRES (&4 | & B & %5 AT/ 0K - 1)) 2%
N4 .9 20Y) CHIFP TRANSISTER
Q6 DTI_lIMLk DIGITAL TRANSISTER
ne -9 25C27120Y) CHIF TRANSISTER
R0 11 25811195 CHIP TRANSISTER
a1z DTC144EK, DIGITAL TRANSISTER
13 .14 CHIF TRANS
)81 CHIF TRANSIS
e CHIP TRANSISTER
018 +19 CHIF TRANSISTER
320 CHIP TRANSISTRR
B2l o208 (8) CHIF FET
TH1 112-501-2 THERMISTAR (500 8HM)
03 #[ WOz-0818-05 Diz-DIE CONVERTER
#| X58-3340-00 SUB UNIT (VZR) MTW
*| X58-3340-11 SUB UNIT (VER) L3
430 MHz VCO UNIT (X58-3330-00)
1 l k r’jFHlELc_jk CHIP L 0. B22UF K
e 2K CHIFR I,
3 CHIP I K.
ca4 . CHIF K.
CS IZTK.'?EEBH-IA»'?BK' CHIF O ﬂ D47UF K
6 LK 73FBIEZZ3K CHIFP I 0. 022UF K
£7 .8 000505 CHIF-TAN 2. 2UF 6. 3WV
29 0001-0% CHIF TAN 0. 1UF 35WV
10 CK73FBIHATIK CHIF I 470PF K
o1 Tk ?3FBIHI03K CHIF 12 0. 010UF K
cie IFRIH102K CHIF I 1000FF K
£13 .14 ?3FCHLIH 00D - 10PF D
£101 3FRIHARLIC 470FF K
210 TP3FCHIHLO0D CHIP 10PF D
£103 ||< TIFBIHI0ZK CHIF 1000FF K
o104 1HO?0D D K
£104 1+4100D D MTW
2105 3FCHIHO40C C K.
105 H1HOS0L [ MTW
106 CC73FCHTHORSE [
c107v 1HO20C CHIF I 2. OFF [ K
12107 1HO301C CHIF £ 3. OFF [ MTW
£108 “H1HOP0D CHIF 9. DFF D
109 C73FCHIHO80D CHIP 4. OFF D
c1in CET3FBRIHIONZK CHIP 1000FF K
3FCHIHO10 CHIF O 1. OPF [
IFRIH102K CHIF 1000FF I
FR1M471K CHIF 470PF I
205-0346-05 TRIMMING CAF (&FF)
# | E40-5158-05 Cl (4F RE)
| E4D-5159-05 FIN I@NNF_ TER (7P RE)
E40~-0611-0% PIN CBNNECTOR  (&6F)
E40-0211-05 FIN CANNECTBR  (2P)
Al #| F11-1089-04 SHIELDING CBVER
L1 L4a0-3972-80 SMALL FIXED INDULCTER
L101.102 L40~2281-80 SMALL FIXED INDUCTBR

E: Scandinavia & Europe K:USA

U: PX(Far East, Hawaii)  T:England
X: Australia

UE : AAFES(Europe)

P: Canada
M: Other Areas

W:Europe

A\ indicates safety critical components. 43



» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Addres:rNe« Parts No. Description Desti- |Re-
Parts nation |marks
sRES (& WM ¥ B a2 B S B & E/ AR # | %
L.103 *| L34-2310-05 CRIL (SCHL)
L104 L4D-2281-80 ALL FIXED INDULCTBR
L.10% 1.40-3982-81 SMALL FIXED INDUCTER
R1 -5 3FB2A473J CHIF R 47K J 1/10W
Ré “BeA2e1d CHIF R Jo1/710W
R B2ARTES CHIF R J  1/10W
R8 RK73FB2ABZZA] CHIF R J o 1/10W
R REK7?3FR2A103] CHIF R J 17100
R10 RETIFBzAZZE] “ R 2.8k J 17104
R11 RK?P3FB2A4T4AI R 470K J  1/10W
Riz Rk 103J R 10k J o 1/10W
R13 REK? 2A3310 N 330 J  1/710W
R14 2 2A472J [N 4. 7K J 1/10W
RIS RK?3FB2AZ2 [ 2. 2K J 1/10W
R16 RK?3FB2ZAL03J R 10K J 1/10W
R1? 3FB2AAT3T R 47k J  1/10W
R101 R 6 70-05 R 0 8HM
R102 RK73FB2A473] R a7k J  1/10W
R103.104 R2A4TET R 4.7 Jo1/10W
R105 2AB2z2 R a. 2k J 1/10W
R106 BaA472d R 4. 7K J 1/10W
R1O7 2R4A70J R 47 J  1/10W
R108-109 RK?3FB2AL01T R 100 J o 1/10W
R111 RETIFB2047LT CHIF R 470 J  1/10W
pio1.102 5V164 VARI-CAF DINDE
D103 H5K277 DISDE
D104 5V164 VARI-CAP DISDE
T MS4959FF IC(FRER SYNTHESIZER FILL)
-3 2503324 (R) CHIFP TRANSTSTER
$
N4 THIF TRANSISTOR
3101 CHIF FET
0102 2503120 CHIF TRANSISTER
2103 25C27120Y) CHIP TRANSISTOR
144 MHz VCO UNIT (X58-3340-00)
Ck?3 CHIP I 0. 022UF K
CK73 CHIF 1000FF k.
i CHIF I 0. 0220F K
CHIF O 0. 10UF K K.
CHIF 0. D6BUF K MTW
€S 3FSL1IH1I01d CHIF 100FF J
Cé P3FB1EZ23K CHIF 0. 022UF K
cy T3FRIHAT1K CHIF O 470FF K
[ 2 B £92--0007-0% CHIF TAN 2. 2UF 20WV
c10 CKP3FBIH102K CHIP 1000FF K
11 CHIP TAN 0. 470F 25WY
ciz CHIF L 0. 010UF K
213 CHIF 1000PF k.
ci4 CHIF & 5. OFF i
C1s CHIP L 1000FF K
101 K 73FBIHI02K [ 1000FF K
£102 P3FB1HATZK [ 4700FF K
C103 CK73FBIHI0ZK CHIP 1000FPF ¥
°104 DC?P3FCHIHORSC CHIP 0. 5PF [
€105,106 CKP3FB1IHAT2K CHIF 4700FF K
E: Scandinavia & Europe K:USA P:Canada  W:Ewope

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



TM-721A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

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

PRES |t WK B & % 5 B a /AR # 1| %

C107-107 CETPIFRIHIOLK CHIP C 1000FF K

110 CCP3FCHIHOLOC CHTR L 1. 0FF [

Ciil CLT3FCHLIHZ20d CHIF Z2EPF J

N1 E40-5158-05

ENe! E40-5159-0%

CHN10L E£40-0611-05 PIN CEANNE

CN102 E40-0211-05 FIN CANNECTOR  (2F)

Al F11-108%-04 SHIELDING COVER

L1 SMALL FIXED INDUCTER

1.101-103 SMALL FIXED INDUCTSR

L104 1.34-2311-05 LRI (5 ZBL) MTW

L104 1.34-2312-05 CRIL 5 K

L1DS L40-1581-80 SMALL FIXED INDU

RL -5 " R 47K J o 1/100W

RG "R 22K J 1/10W

R? I R 4. 7K J 1/10W

RB RKP3FBZA473 i 47K J 17104

R RK73FB2A102T | 1. 0K J 1/10W | k

R? RKP3FR2A472T 4. 7K J O 1/10W | MTW

)10 3FB2A6B2J e £, Bk J 1/710W | K

R1IO 11 3FREA103J CHIP R 10k J  1/10W MTW

R11 FBSAT03T CHIF R 10k J o 1/10W | KTW

Riz RE73FBZA4TZES CHIF R 4. 7K J 1/10W

13 R92-0670-05 CHIF R 0 6HM

R14 RK73FB2AZ21] | CHIF R 220 J 1/10W

R1%S RK 223J CHIF R 2eK J 1/10W

R16 RKT3FBZA103T I CHIP R 10K J 1710

R1? RG2-0670-05 CHIFP R 0 8HM

R101 RK73FBZA1O3) CHIF R 10K J 1/10W | MTW

r101 RK ?3FB2ABESS THIF R 8. 2K J 1/10W | K

f102-104 KPS a470J CHIF R 47 J 1/10W

R109 0-0% CHIF R 0 8HM

R1D6 RK73FB2A101) CHIF R 100 J1/10uW

R107 CHIFP R 4, 7K J 17104

R108 CHIF R S60 Jo1/10W

R109 CHIP R 100 J 1/10W

R110 CHIP R 47 J 1/10W

Diot.102 VART-CAF DIRDE

I 10 (FFR SYNTHESIZER PLL)

b DIGITAL TRANSISTER

e CHIF TRANSISTER

03 .4 CHIF TRANSISTBR

05 CHIF TRANSISTER

1101 CHIP FET

102 2OC2TIACY) CHIF TRANSISTER

E: Scandinavia & Europe K:USA P: Canada W:Europe

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe)  X:Australia A\ indicates safety critical components. 45
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EXPLODED VIEW

ZrxXcImoop

M4x6
M2.6x4
?2.6x6
M3x6
2.2.6x6
®2.6x8

?2.6x6

(F}

(Bi) BLK
(Br-Tap}
(Br-Tap)

(Br-Tapl Ni

: N0O9-0666 - 05
1 NO9 - 2030 - 05
S N09-2032-05
I N32-2606- 46
I N35-3006-45
I NB7 -2606-46
! N87 -2608 -46
I N09-0626-04
I NB7-2606-41
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TM-721A/E

48

PACKING

E Y

l Warranty card (Acsy)*
(B46-)

l Instruction manual
(B50-8225-00)

9 5 xi;:;?;ahone'

55

Packing fixture
(H12-1345-14)

Protection bag
{Mic, Hook, Screw)™
(HZS—OOZQV 2 %

Mounting bracket
{J29-0418-03) 63

57

Protection bag {Radio)
{H25-0706-04}

Fuse (10 A}
(F05-1031-05)

Fuse (20 A for DC cord)
(FO5-2036-05)
DC cord ass'y
(E30-2111-05)

Protection bag (DC cord)
(H25-0117-04)
Screw set

{N99-0318-05)

52 Item carton box*
(HO1-)

54

Polystyrene foamed fixture
(H10-2642-02)




TM-721A/E

ADJUSTMENT

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

1) High input impedance 16. Tracking Generator

2. RF VTVM (RF V.M)
1) Input impedance : 1 M@ min_, 2 pF max.

2} Voltage range : F.S=10 mV~300 V PREPARATION
3. Frequency Counter (f. counter} 1) Unless otherwise specified, knobs and switches should
1) Input sensitivity : Approx. 50 mV be set as follows Table 7.
2) Frequency range : Up to 4560 MHz
4. DC Power Supply POWER SW ON SUB SQ VR OFF
. . - : AF VOL VR MIN SCAN/L. OUT OFF
1) Voltage : 10 V~17V, variable MAIN 5Q VR MIN SHIFT/AL OFF
2} Current = 15 A min. LOW SW Hi TONE/T. SEL OFF
5. Power Meter CALL SW OFF REV/STEP OFF
. VFO SW ON MUTE/CTCSS OFF
1) Measg(ement range Approx. : 50 W, 3W, TW F LOCKSW OFF A B C OFF
2) Input impedance : 50 @ BALANCE VR MAIN DUAL SW OFF
3) Frequency range : 450 MHz BAND ACC OFF
6. AF VTVM (AF V.M) Table 7
1) Input impedance : 1 MQ min. MIC (D -
® @
2) Voltage range : F.5=1 mV~30 V D GND (MIG)
3) Frequency range : 50 Hz ~ 10 kHz o N
7. AF Generator (AG) ss@ ©® RD
1) Output frequency : 100 Hz~10 kHz
2) Output voltage : 0.5 mV~1V DOWN & ® 8M
8. Linear Detector )
GND ® ——— @ UP

1} Frequency range : 450 MHz
9. Field Strength Meter
1) Frequency range : 450 MHz
10. Directional Coupler
11. Oscilloscope
1) High sensitivity oscilloscope with horizontal input {er-
minal b
12. SSG ‘
1) Frequency range : 144 MHz and 430 MHz bands
2) Modulation : AM and FM MOD.
3) Output level - —20 dB to 100 dB
13. Dummy Load
1) 8 2, 50 W (approx.)

Fig. 26 MIC terminals (view from front panel side)

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

3) To prevent damaging SSG, never connect the micro-
phone to mic jack while adjusting the receiver section.

4) Be sure to turn the power switch OFF, before connecting
the power cable to a power source.

5) SSG output levels are those at the time the output ter-
minal is open.

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

. 15.
14. Noise Generator
1) Must generate ignition-like noise containing har-
monics beyond 450 MHz.
KENWOOD 144/440MHz FM DUAL BANDER TM-721A
SCAN + REV cTcss
SuB
RERARER
5 sy
ACC ABC. _MUTE

AB.C. DUAL  BAND
ou ACC

49



TM-721A/E

Common Section Adjustments

ADJUSTMENT

Measurement Adjustment
itom Condition Test Specification/Remarks
equip-
ment | Unit |Terminal | Unit Part Method
1. Setting DC 138V
POWER OFF
MAIN SQL. MIN.
BALANCE CENTER
SUB SQL. MAX.
LOCK OFF
* Standard modulation (MOD. 1 kHz,
DEV. +3 kHz) when modulation of
SSG is not specified.
2. Reset Tum POWER ON while pressing F key MAIN 433.000 (M, T,W)
440.000 (K)
SUB 144.000
DUAL PUSH
PLL Adjustments
Measurement Adjustment
" Test . N
kem Condition . Specification/Remarks
equip-
ment Unit |Tenminal | Unit Part Method
1. VCO voltage | FREQ. 439.975MHz (M,T,W), | Digital TX-RX| TP3 [TX-RX{ Trans- 6.0V 6.0£0.2V
449.975 MHz (K) {for both transmis- | vottmeter|  (430) (430) | mission
sion and reception) Dummy TC101
loadx2 Reception
TC102
FREQ. 145.975MHz (M, T,W},
147.995 MHz (K} {for both transmis- TX-RX| TP2 3.5+0.5 V (M, T,W)
sion and reception) (144) 4.2+0.5 VI(K}
144 MHz Receiver Adjustments .
Measurement Adjustment
5 Test y
ktem Condition N Specification/Remarks
equip-
ment | Unit |Terminal | Unit Part Method
1. Receiving FREQ. 145.950 MHz (T, W} Tester| TX-RX | TP1 [TX-RX| L2,3,4 MAX.
sensitivity 146.040 MHz (K,M) (144) (144) | 5,6,7,8
SSG 0 dBu
MOD : OFF
2. Discrimi- FREQ. 145.050 MHz (T, W) Oscillo- Rear | ANT2 [TX-RX Lg AF indication max. Maximum sensitivity: 4V or
nator 146.040 MHz (K,M) scope, (144} more.
SSG 0 dBu Millivolt-
meter
Dummy
ioad
(8 ohms)
3. Squelch FREQ. 145.050 MHz (T, W) Oscilo- | ANT2 | TX-RX | VR1 Set to the position
(Tight squelch) 146.040 MHz (K,M} scope, (144) where noise is not
MAIN SQL. MAX. Millivot- heard.
SSG —6 dBy meter
Dummy
SSG —4dB toad Squelch should be opened.
S$SG OFF (8 ohms) 8:00~9:30
Rotate SGL to the position where noise
is not heard.
SSG —14 dBu Squelch should be opened.

50



ADJUSTMENT

Measurement Adjustment
Item Condition Test Spacification/Remarks
equip-
ment | Unit | Terminall Unit Part Method
4. S-meter FREQ. 145.050 MHz (T, W) SSG | Rear | TX-RX | TX-RX| VR2 Set to to S.1 position.
146.040 MHz (K,M) panel,
SSG -3 dBy SP | Front| (144) | (144)
panel
SSG 30 dBy All LED light up.
5. Receiving 145.050 MHz (T, W) Oscillo- SINAD 12 dB or more
sensitivity 146.040 MHz (K,M) scope
SSG —10 dBy Millivott-
N - meter
Adjust the band edge in the same way. Distorti
FREQ. 144.050 MHz W ortio
145.950 mHz]=TW! meter
144.040 MHZ]_ KM |
147.940 MHzI"
6. Signal-to- 145.050 MHz (T, W) S/N ratio of 46 dB or better
noise (S/N) 146.040 MHz (K,M)
ratio with SSG 60 dBu
high-level AF0.63V/81Q
signal
Common Transmitter Adjustments
Measurement Adjustment
Item Condition T°?‘ Specification/Remarks
equip-
ment | Unit | Terminal| Unit Part Method
Transmission| 435.000 MHz (M, T,W) F.counter] Rear | ANT2 | TX-RX| TC1 435.000 MHz (M,T,W) | +£100 Hz
frequency 445.000 MHz (K) Dummy | panel {144) 445.000 MHz (K)
LO : ON load
Make transmission.
144 MHz Transmitter Adjustments ¢
¥,
Measurement Adjustment
Item Condition Ta?‘ Specification/Remarks
equip-
ment | Unit | Terminall Unit Part Method
1-1, Transmis- | FREQ. 144.975 MHz (T,W) Power Rear | ANT1 | Final VR2 POWER MAX. 50 W or more
sion out- 146.000 MHz (K,M) meter panel | (144) | (144)
put (HI HI/LO switch: HI Ammeter
| power) Make transmission. (Use DC
power a6 W 40W +1W, less than 8.5 A
supply
having
ammeter)
1-2. Transmis- | FREQ. 144.975 MHz (T, W) Final VR4 5W Check 0.5 W
sion out- 146.000 MHz (K,M) (144)
put {LO HI/LO switch : LO
power) (When "LOW" appears on the
display, start transmitting.)
FREQ. 144.000 MHZ](T W 44—-52 W, less than 6.5 A
145.975 MHz] '
144.000 MHz
147.980 MHZ]‘K'M)
HI/LO switch : HI
Make transmission.
2. RF meter FREQ. 144.975 MHz (T, W) Power TX-RX| TP1 Final VR1 1.5V 01V
146.000 MHz (K.M) meteror | (144) (144)
Make transmission. dummy
load (50
ohms)

TM-721A/E
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ADJUSTMENT

Measurement Adjustment
|
|
Iter Condition Tost Specification/Remarks
equip-
ment | Unit | Terminal| Unit Part Method
3-1. DEV FREQ. 144.975 MHz (T, W} Linear Rear | ANT1 |TX-RX| VR3 +4.6 kHz (either + or | +£200 Hz There should be no
146.000 MHz (K,M) detector (144) | (144) — value which is | abnormal within detecting
AG 1 kHz, 60 mV Dummy larger) range.
Make transmission. (50 ohms) Linear detector condition:
Divider LPF: OFF
Osci- HPF: 20 kHz
oscope Deemphasis: OFF
3-2. MICGAIN | AG 1 kHz 6 mV +2.4 kHz— +3.6 kHz
Make transmission. Check above
4. Protection FREQ. 144.975 MHz (T, W) Ammeter Final VR3 5.5 A +0.2 A
(CURRENT) 146.000 MHz (K,M) (144)
ANT open
Make transmission
5. TONE FREQ. 145.100 MHz (K,M} Linear ANT f: 88~89 Hz LPF : 3 kHz
Make transmission detector, (144) DEV.: £0.5~1 kHz HPF : 20 kHz
Dummy Linear detector condition | Deemphasis : OFF
FREQ. 145.100 MHz (T) 0 150 £:1750 Hz +10 Hz
Make transmission ohms) DEV. £2.5kHz or
Tone push (W} more
430 MHz Receiver Adjustments
Measurement Adjustment
item Condition Tost Specification/Remarks
equip-
ment | Unit i Terminal| Unit Part Method
1. BPF FREQ. 435.050 (T.W) Tracking ANT1 | TX-RX | TC1,2 The specified range
{430 MHz) 445,050 (K,M) generator (430) | L3,4 should be secured
(440 MHz) Connect a sweep generator or with the GAIN set to
tracking generator to ANT1 MAX position.
{430 MHz, ANT terminal) Spectrum| TX-RX| TPA
Connect spectrum analyzer to the analyzer | (430)
test point (TP1). v ¢ 430 440
B | (438) (450} (K, M)
2. Receiving FREQ. 435.050 MHz (M,T,W) Tester [TX-RX| TP2 |TX-RX| TC3 MAX.
sensitivity 445.050 MHz (K} (430) {430) | L8, 9
SSG 0 dByu
MOD : OFF
3. Discrim- FREQ. 435.050 MHz (M, T, W) Oscillo- Rear | EXT. |TX-RX| L11 MAX.
inator 445.050 MHz (K) scope panel spP (430)
SSG 0 dBy Millivolt-
meter
4. Squelch FREQ. 435.050 MHz (M, T,W) Oscillo- EXT. |TX-RX| VR1 Set to the position
{tight 445.050 MHz {K) | scope where noise is not
squelch) MAIN SQL. MAX. Milli- SP (430) heard.
SSG —5 dBy volt-
SSG —4 dBu meter Squelch open
SSG OFF 8:00~9:30
Rotate SQL to set to the position
where noise is not heard.
S-meter FREQ. 435.050 MHz (M, T, W) SSG Rear | ANT1 | TX-RX | VR2 Set to S1.
445.050 MHz (K} panel [
SSG —4 dBy SP Front | S-meter| {430}
panel
SSG 20 dBy All LED light up.
Sensitivity FREQ. 435.050 MHz (M, T, W} Oscillo- SP 12 dB SINAD or more
445.050 MHz (K) scope
SSG —10 dBy Millivott-
Set the band edge in the same way. ;::::‘m
FREQ. 430.050 MHZ}M Tw meter
439.950 Mz [M- T W)
438.050 MHZ}
449.950 MHz.
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ADJUSTMENT

Measurement Adjustment
ttom Condition Test Specification/Remarks
equip-
ment | Unit |Terminal | Unit Part Method
7. Signal-to- FREQ. 435.050 MHz (M,T,W) Oscillo- SP S/N ratio of 46 dB or better
noise (S/N) 445.050 MHz (K) scope
ratio with SSG 60 dBy Milivolt-
high level AF 0.63V/8 Q meter
input Distortion
meter
430 MHz Transmission Adjustments
Measurement Adjustment
Item Condition Te?‘ Specification/Remarks
equip-
ment | Unit |Termminal| Unit Part Method
1-1. Transmis- | FREQ. 435.000 MHz (M,T, W) Power Rear | ANT1 |TX-RX [ VRS POWER MAX. 40 W or more
sion out- 445.000 MHz (K) meter panel | (430) | w3omHz)
put (HI HI/LO SWItCh,: HI Ammeter 36 W 36 W £1 W, less than 8.5 A
power) Make transmission. (Use DC
power
1-2. Transmis- supply
sion out- FREQ. 435.000 MHz (M, T, W) having
put (LO 445.000 MHz (K) ammeter)
power) HI/LO switch : LO
{""LOW"" is shown on the display} TX-RX | VR7 5 W Check 5 W 0.6 W
{430MHz)
FREQ. 430.000 MHz MT.W 34—40 W, less than 8.5 A
439.975 MHzJM T'W)
438.000 MHZ](
449.975 MHz
HI/LO switch : HI
Make transmission.
2. RF meter FREQ. 435.000 MHz (M,T,W) Digital TX-RX| TP2
445,000 MHz (K) voltmeter | (430)
Make transmission. TX-RX | VR6 1.5 V(TM-7218) 15V 01V
(430)
3. DEV FREQ. 435.000 MHz (M,T,W) Direct Rear ANT |TX-RX | VR3 +4.6 kHz (either + or | +200 Hz
445.000 MHz (K) dummy (430) — value which is | There should be no abnormali-
AG 1 kHz, 60 mV (0 ohms) larger) | ty in detection waveforms.
Make transmission oscillo- | Direct condition
scope | LPF : OFF
Divider | HPF : 20 kHz
| Deemphasis : OFF
3-2. MIN BAIN | AG 1 kHz 6 mV +2.4 kHz~ +3.6 kHz
Make transmission
4. Protection FREQ. 435.000 MHz (M, T,W} Ammeter | TX-RX | VR4 4.5 A (M,T,W) +0.2A
445.000 MHz (K) i (430) 3.5 A (K)
ANT short
Make transmission
5. TONE 1) 435.100 MHz (M,W) Direct Rear | ANT f: 88~89 MHz LPF : 50 MHz
445.100 MHz (K} Dummy panel DEV.: £0.6~1 kHz HPF : 3 kHz
Make transmission load (50 Linear detector condition | Deemphasis : OFF
2) 435.100 MHz (T} ohms) f:1750 Hz £10 Hz
Make transmission Oscilo DEV.:+2.5kHz or
3) 435.100 MHz (W) soope more
Tone push: ON
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ADJUSTMENT

Top of the Set

ant O

VRI

VR3

VR4 VR2
Final (144)

(X45-3180-XX)

r

r 1
L5
L7

VRI

[

©

@ @ L2
©

L4 L3

TX-RX(144) TP2
(X57 -3230-00) LG. ™

=
TCP)' (@] vr2

1030 144 MHz VCO Unit
(X58-3340-00)
vr 3|

I\

J

=

Final Unit {X45-3180-XX)

VR1
VR2
VR3
VR4

: 144 MHz RF meter adjustment

: 144 MHz Hi power (APC) adjustment
: 144 MHz protection adjustment

: 144 MHz LOW power adjustment

=4

TX-RX Unit (144 MHz)

(X-57-3230-00)

VR1 : 144 MHz squelch (tight squelch) adjustment
VR2 : 144 MHz S-meter adjustment

VR3 : 144 MHz DEV. adjustment

TC1 : TX f.adjustment

L2 ~ 8 : 144 MHz receiving gain adjustment

L9 : Discriminator adjustment
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ADJUSTMENT

Bottom of the Set

anNT Q

Final (430)

| D] VR 4

TX-RX(430) VR6 VR7

(X57-3210-XX) T3 g,] VR 5
VR3 @ TC2
TCI

pa TPL g L3
O L8 Igl @

430 MHz VRI
VCO Unit TP3
(X58-3330-00)|
L9
Qrciol
Tc102Q
QrTP2

TX-RX unit (430 MHz)

VR1 : 430 MHz squelch (tight squelch) adjustment
VR2 : 430 MHz S-meter adjustment

VR3 : 430 MHz DEV. adjustment

VR4 : 430 MHz protection adjustment

VR5 : 430 MHz HI power adjustment

VR6 : 430 MHz RF meter adjustment

VR7 : 430 MHz LOW power adjustment
L3, 4 : 430 MHz helical adjustment

L8, 9 : 430 MHz receiving gain adjustment
L11 : 430 MHz discriminator adjustment
TC1,2 : 430 MHz helical adjustment

TC3 : 430 MHz receiving gain adjustment
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TERMINAL FUNCTIONS

Connector| Terminal| Terminal . Connector| Terminal | Terminal .
Funtion Funtion
No. | No. name No. No. name
430 MHz TX-RX UNIT (X57-3210-XX}) 144 MHz TX-RX UNIT (X57-3230-XX)
CN1 RA1 RX ANT (430MHz) CN1 1 E GND
E GND 2 RA4 RX ANT (DW-1)
" CN2 1 E GND ] cN2 1 E GND
2 DET Detect (144MHz) 2 RA2 RX ANT (144MHz)
CN3 1 SC1 SCAN Control (Main) 3 E GND
2 RD Remote Data CN3 1 RM2 RF Meter (144MHz)
3 E GND 2 8T2 TX +8V (144MHz)
4 SG2 SCAN Control (SUB) CN4 1 D02 Drive Out (144MHz)
5 5Q2 Squelch Volume (SUB) 2 E GND
CN4 1 SDT Sub Band Data 3 SP Speaker
2 E GND 4 AP Audio Power Output
3 SEL MAIN SUB Select 5 E GND
4 s01 Squelch Volume (Main) | CNB 1 E GND
5 BAL Balance Volume 2 SP Speaker
6 AV Audio Volume CN6 1 CSB Common Switched +B
7 E GND 2 Al Audio IN
8 AO Audio Output 3 E GND
CN5 1 MU1 Mute 1 (MAIN) 4 8C Common +8V
2 MuU2 Mute 2 (SUB) 5 ST2 Stanby (144MHz)
3 MU3 Mute 3 (SUB) 6 M2 Meter (144MHz)
CN6 1 MD1 Modulation (430MHz) CN7 1 E GND
2 E GND 2 DET Detect (144MHz)
3 DP1 PLL Data (430MHz) CN8 1 MD2 Modulation (144MHz)
4 CP1 PLL Clock (430MHz) 2 DP2 PLL Data (144MHz)
5 EP1 | PLL Enable (430MHz) | i 3 CP2 | PLL Clock (144MHz)
CN7 1 E GND : 4 EP2 PLL Enable (144MHz)
2 SF Standard Freq CN9 1 E GND N
CN8 DO1 Drive Out (430MHz) 2 SF | Standard Freq’
E GND
oo . == Stanby (430MH) CONTROL UNIT {X53-3130-XX)
2 £ GND CN1 1 B +B (138V)
3 LOW Low Power Switch 2 csB Common Switched +B
4 M1 Meter (430MHz) 3 AV2 Audio Volume 2
5 CSB Common Switched +B 4 8C Common +8V
6 8C Common +8V 5 SQ1 Squelch Vol. (MAIN)
CN10 1 DB Drive +B 6 E GND
2 8T2 TX +8V (144MHz) CN2 1 EP2 PLL Enable (144MHz)
3 E GND 2 cP2 PLL Clock (144MHz)
4 PGC2 Power Control (144MHz) 3 DP2 PLL Data (144MHz)
5 LOW Low Power Switch 4 E GND
CN11 1 PC1 Power Control (430MHz) 5 MD2 Modulation (144MHz)
2 PRO Protection CN3 1 csB Common Switched +B
3 E GND 2 Al Audio Input
4 8T1 TX +8V (430MHz) 3 E GND
5 BA Base 4 8C Common +8V
6 DB Drive +B 5 ST2 Stanby (144MHz)
6 M2 Meter (144MHz)
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TM-721A/E

Connector| Terminal | Terminal Funtion Connector| Terminal | Terminal Funtion
No. No. name No. No. name
CN4 1 RD Remote Data (Main) CN102 1 LB Lamp +B
2 E GND 2 E GND
3 E GND 3 P90 Port P90
4 MIC MIC AF Input 4 P82 Port P82
5 TO Tone Input 5 DS Shift Register Data
CNb 1 BZ Beep 6 CS Shift Register Clock
2 SC1 Squelch Control (MAIN) 7 ES Shift Register Enable
3 SDo Signaling Data Out 8 ET Tone Enable
4 SC2 Scan Control (SUB) 9 CcP PLL Clock
5 BAL Balance Volume 10 DP PLL Data
6 SQ2 Squelch Volume (SUB) 1 EP1 PLL Enable (430MHz)
7 INH Inhibit (SUB) 12 EP2 PLL Enable (144MHz)
8 M1 Meter (MAIN) Wi 1 E GND
9 M2 Meter (SUB) 2 B +B (138V)
10 E GND w2 1 MDI | Modulation (430MHz)
1 5C Common +5V 2 E GND
12 8C Common +8V 3 DP1 PLL Data (430MHz)
CN6 1 LB Lamp +B 4 CP1 PLL Clock (430MHz)
2 E GND 5 EP1 PLL Enable (430MHz)
3 P90 Port P90 w3 1 ST1 Stanby (430MHz)
4 P82 Port P82 2 E GND
5 DS Shift Register Data 3 LOW Low Power Switch
6 cS Shift Register Clock 4 M1 Meter (MAIN)
7 ES Shift Register Enable 5 csB Common Switched +B
8 ET Tone Enable 6 8C Common +8V
9 CP PLL Clock w4 1 5Q2 Squelch Volume (SUB)
10 DP PLL Data ; 2 sSC2 Scan Gontrol (SUB)
1 EP1 PLL Enable (430MHz) 3 E GND
12 EP2 PLL Enable (144MHz) 4 RD Remote Data (MAIN)
GN101 1 BZ Beep 5 SC1 Squelch Control (MAIN)
2 SC1 Squelch Control (MAIN) w5 1 SDT Sub Band Data
3 SDO Signaling Data Out 2 E GND
4 SC2 Scan Control (SUB) 3 SEL MAIN SUB Select
5 BAL Balance Volume 4 sSQ1 Squelch Volume (MAIN)
6 SQ2 Squelch Volume (SUB) 5 BAL Balance Volume
7 INH Inhibit (SUB) 6 AV Audio Volume
8 M1 Meter (MAIN) 7 E GND
9 M2 Meter (SUB) 8 A0 Audio Output
10 E GND | we 1 MU3 | Mute 3 (SUB)
11 5C Common +5V 2 Mu2 Mute 2 (SUB)
12 8C Common +8V 3 MU1 Mute 1 (MAIN)
w7 1 E GND
2 Cl CTCSS IN
3 5C Common +5V
4 E GND
5 SDoO Signaling Data Out
6 CT Tone Clock
7 DT Tone Data
8 ET Tone Enable
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TERMINAL FUNCTIONS

‘Connector| Terminal | Terminal -
Funtion
No. No. name
w101 1 TO Tone Input
S 2 MIC MIG AF Input
3 E GND
4 E GND
5 RD Remote Data (Main)
] w201 1 B +B (138V)
§ 2 CSB Common Switched +B
g 3 AV2 | Audio Volume 2
£ 4 8C Common +8V
5 SQ1 Squelch Gontrol (MAIN)
6 E i GND
FINAL UNIT (X45-3180-XX)
E ONT1 1 E GND
. 2 B +B (138V)
i CN2 RA3 | RX ANT (DW-1)
E GND
Wi FB FINAL +B
w5 1 DB Drive +B
2 8T2 TX +8V (144MHz)
3 8T2 TX +8V (144MHz)
4 E GND
5 RA2 RX ANT (144MHz)
6 E GND
7 RM2 RF Meter (144MHz)
8 PC2 Power Control (144MHz)
9 LOW Low Power Switch ;
w6 1 D02 Drive Out (144MHz)
2 E GND
3 SP Speaker
4 AP Audio Power Output
5 E GND
w7 1 DB Drive +B
2 BA Base
3 8T1 TX +8V (430MHz)
4 E GND
5 PRO Protection
6 PC1 Power GControl (430MHz)
w8 DO1 Drive Out (430MHz)
E GND*
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\VVE TM-721A/E

LEVEL DIAGRAM

-3130
X533 x57-3230+1

I I
2B SwW AMP__ VOL L.P.F | SW | AFPa |
IC2 IC 6 Ic7 Ic8 Il [ictr ] ]ic2 |
2 1413 7 5 4 3 (<] |
;IC |9 in 5¥ 7 I T1 [ aol Y bse sP
T i I | 8n
JIF,DET\|360mVv 320mV |220mV  I5SmV 1omv 3.6mv/ | | 3.5mv 1 \o.e3v
| | ! |
|
| AF V.T.V.M :
Note 1. Each of the levels plotted from the RF to the
1st IF is the level which can provide 12 dB
BINAD for an SSG through 0.01 uF ceramic
capacitor.
RX| Note 2. The AF level is the value measured by an AF
VTVM when an SSG signal of 40 dBy EMF
modulated with a 1 kHz MOD and a 3 kHz
DEV is received and the AF output is adjusted
to 0.53 V/8 ohms using AFVOL.
.AV
: . X45-31 80—XX’I
X57-3210-XX i A/3
0.5V 0.7V 0.6V 0.9V 3.2V l
! — | Q4 |
[ | | | 430M
L ANT
> H I RFPA
I | | TM=-T721 . 12W
4 Qe b6 QI5 L4 Q16 ue QI7 || low: ozsw | MRS 36w
) — N 35W. 0.55W
)0 rm——
|
REV.TV.M 0 3930-XX . X45-3180-XX ——»I
== | B/3 |
0.5V 0.6V 0.52v 0.4V
| | Ql |
| 4
) L! T ol
| RFPA
| | TM-721: 12W
A QI8 D16 QI9 L1z Q20 | oc.2w Q2 |OW ® 0.25W | TM-721S: 46w
-O-O_ 45W: 0.55W
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TM-721A/E TN

LEVEL DIA

| 435, |MHz » 30.825MHz
| | |
a30M = X57-3210-00
ANT | _iaaey +1idBy +10dBy -0l 423a8 sw
' —-10dBy ic2
l 765
T
RAI
| Ll Ql L3
| |
I -
; SSG |
aam X57-3230- 00 ~
ANT | -a8 +7dB +3dBy  +i3dB +2348B |
: -5dBy :
) |
'F?AZ
: ) L2 Q! L3 L4 L5 XF1
ro | : I
! 145. | MHz ! 10. 7MHz -
| |
',
X57-321

F———————

0.3V

1 0.5V |

-— o o
[e]
<

Mic )

| |
IC6 172 | | a2
[25mv_ I owves L Q1O _QO0Z _
| | |~ X58-3330-00
| 1
|-
L AFV.T.V.M . | RFV.T.V.M
! I X57
——————
I ouv | T osv (
Note 3. Adjust AC so that the MIC jack input has a ' '
3 kHz DEV with a 1 kHz MOD.
Note 4. The transmission frequencies are 435.0 MHz MD2 l
™ and 145.0 MHz. 0.3V
Note 5. The HI/LOW switch is set to the HI position. | | |
Note 6. Except with the ANT terminal, the power
meter measurement values are the values l VR3 e (ﬂ I_ -— 90.2_ -— J Q8
with the AFC OFF. l X58 -3340-00
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TM-721A/E

TSU-6 (CTCSS) o
o

TSU-6 EXTERNAL VIEW TSU-6 Reference Information

Relationship Between the Main Unit Mode and the
MN4094BS (IC2)

CTCSS | TONE [ T
i i TX/RX
Switch Swnchr o a5 Qa6 Q1-4.7.8
OFF X L H
OFF RX L H L
ON X L L See Table 2.
RX L H L
OFF ;i : 'L:_
ON e L T See Table 2.
oN RX | H L
Q1-~4.7.8: I&Q;g’equency Q6: MIN6520 (IC1) power
. switching.
Q5: MN6520 (IC1) TX/RX “H'': OFF, “L'’: ON.
switching.

“H': RX, L' TX. Table 1

Relationship Between Tone Frequency and the MN6520

ic1)
TSU-6 PARTS LIST * New parts MN6520 Terminals .
Tone S | 5 | 54 | 53 | 52 | s1_|
:‘Z" ::r:: Parts No. | Description F"’:‘:;"‘" MN2094 Terminals i
" a1 | a [ o3 |0 [ a7 | a8
CTCSS UNIT (X53-3100-00) 67.0 L H | H_| H L H_ ]
c CK73FB1H102K  |Chip C 1000pF K | 719 L H | H H L L
c2 €92-0010-05 Tan. C 6.84F  6.3WV 74.4 L H Ll; H [ H
c3 * |C92-0006-05 Tan.C 3.3uF  4.0WV 770 L " H L " L
e stz |omee oo K LK L T AN T
P . gk — | 1
c7 CK73EB1E104K | Chip C 0.14F K 825 L H Ho| ¢t L L ’
c8,9 CC73FCHTH150J  |Chip C 15pF J 854 t H | L | H H H
c1o CK73FB1H102K | Chip C 1000pF K 88.5 L H L H H L
c11 CK73EB1E104K | Chip C 0.14F K 915 L H L H L o
c12 €92-0507-05 Chip tan. C  4.7pF 6.3WV A 948 H H H L L H
c13 * |C92-0510-05 Chiptan.C 3.3sF  4wv 7 1000 a " H C C C
) e | 1035 H H L | H R T
* |E40-5121-05 Pin ass’y socket (10P} —1 —
107.2 H H L H H L
X1 L77-1313-05 X'tal 4.194304 MHz | 1109 H H L H L H ]
114.8 H H L H L L
R1~10 RK73FB2A000J  |Chip R 118.8 H H L L |+ H | .
R12~14 RK73FB2A000J | Chip R 1230 " " L L " L
| 1273 H H L L L H
VR1 * |R12-3460-05 Semi-fixed R 33 k
1318 H H L Lo L L
a1 DTC144TK DIGITAL TR 136.5 H L H H H H
Q2 DTA114EK DIGITAL TR 141.3 H L H H H L
Q3 25C2712(GR) Chip TR 146.2 H L H | H L H
151.4 H L H H | L L
Ic1 MN6520 Ic 1567 » 0 " L o "
ic2 MN4094BS Ic e —
162.2 H L H L H L
TSU-6 Frequency Fine-Adjustment 132'2 : t : t t T
The tone frequency can be fine-adjusted in 0.5% steps, in ™ 1709 a L L H " H
the range from O to +1 5% For the fine»_adjustme.nt, con- 186.2 " C C 0 " n
gect T1 (pin 10) and T2 (pin 9) of 101 as indicated in Table 128 H N C " T
: T P 203.5 H L L H L L
0% X % 210.7 H L L L H H
+0.5% ° X 218.1 H L L L H L .
0% X Py 225.7 H L L L L H
5% > o 233.6 H L L Lot L
O: GND, X : OPEN 2418 L H , H H I ) .
250.3 L H [ H H HoO| L
76 Table 3 L
Table 2



TSU-6 PC BOARD VIEW

TSU-6 (CTCSS UNIT)

[Component side view]

TM-721A/E

[Foil side view]

: Components side pattern

: Foil side pattern

TSU-6 SCHEMATIC DIAGRAM
CTCSS UNIT(X52-3100-00)
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TM-721A/E

SPECIFICATIONS

Model TM-721A
TM-721E
e U.S.A. version | Other markets
Specifications wo . version
144 to 148 MHz 144 to 148 MHz | 144 to 146 MHz
Frequency range 438 to 450 MHz {430 to 440 MHz | 430 to 440 MHz
Mode F3E (FM)
Antenna impedance 50 ohms
5 Power requirements 13.8 VDC +15%
§ Ground Negative
3 g Transmit mode {(Max.) 9.5 A
= C . i
58 Receive mode with no 0.6 A
S 5| signal
Operating temperature —20°C to +60°C (—4°F to + 140°F)
Dimensions (W x Hx D) vy on w
{Projections included) 1560x50x219 mm (6.9"x2"x8.6")
Weight 1.8 kg (3.97 Ibs)
Output HI 144 MHz: 45 W, 430/440 MHz: 35 W
power* LOW 5W
g Modulation Reactance modulation
€ | Spurious radiation Less than —60 dB
g Maximum frequency deviation +5 kHz
+~ | Audio distortion (at 60%
modulation) Less than 3% (300 to 3000 Hz)
Microphone impedance 500 to 600 ohms
Circuitry Double conversion superheterodyne
. 144 MHz: 16.9 MHz/455 kHz,
Intermediate | U >7A version 440 MHz: 21.6 MHz/455 kHz
frequency 144 MHz: 10.7 MHz/455 kHz,
s Other market 430 MHz: 30.825MHz2/455 kHz
5 Sensitivity(12 dB SINAD) Less than 0.16 xV
o -6 dB: More than 12 kHz,
& | Selectivity 60 dB: Less than 24 kHz
Spurious response ' Better than 60 dB
Squelch sensitivity i Less than 0.09 uV
Output More than 2 W across 8 ohms load (5% distortion)
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
e - "7 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan
. . >ORATION
—_ 5 guez St., Long Beach, CA 90801-5745, US.A.
/o 3
N A e >S DEUTSCHLAND GMBH
-7 / . WV stamm, West Germany
S BENELUX N.V.
aventem, Belgium
ANTIQUES2
aray CE SA.
ance

s Lt nuinicS AUSTRALIA PTY. LTD.
(INCORPORATED IN N.SW)
4E. Woodcock Place, Lane Cove, N.SW. 2066, Australia

1988-2/1988-9 (T) 650






