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TM-521A/E

CIRCUIT DESCRIPTION

MODEL )
) TM-521A TM-521E
Unit Name
Final Unit X45-3200-00 X45-3200-00
Control Unit X53-3160-11 X53-3160-61
TX-RX Unit X57-3240-11 X57-3240-61
Table 1

Frequency Configuration

The TM-521A/E utilizes a PLL synthesizer system and digital
VFO. The VFO is capable of tuning in 10 kHz, 12.5 kHz,
20 kHz, and 25 kHz steps.

The receiver system configuration is based upon double super-
heterodyne principles with a first intermediate frequency (IF)
of 59.7 MHz and a second intermediate frequency of 455 kHz.
The transmit signal generated by the PLL (Phase Locked Loop)
circuit, oscillating at one half the fundamental frequency is direct-
ly modulated, amplified and applied to the antenna.

455k Hz

1240~ 1299.90MHz CFWMA5SE
l 15t MIX MCF | SP
ANT SW RF AMP MIX,IF.DET AF AMP
59. IMHz
£33 59.245MHz
1180.30~
1240.29MHz
r——1
PLL |
SYSTEM
PA AMP TX AMP 4—1 ]
L __J mic

1240 R
1299.99MH:z ICA

Fig. 1 Frequency configuration diagram

Receiver System

¢ General

Incoming signals from the antenna pass through a low pass
filter circuit in the transmitters final stage, then through the
transmit/receive switching diodes, and then to the front end
of the recetver.

The incoming signals are amplified by a microwave GaAs
(Gallium Arsenide) FET and enter a two-pole helical
reasonator. The signals are then passed through an additional
microwave GaAs FET and two-pole helical reasonator in order
to remove any remaining undesirable components. The signal
is then applied to the first mixer. The front end of this
transceiver is matched thru the use of a microstrip line in
order to obtain high sensitivity and reliability. The first mixer
employs a GaAs FET that provides excellent two-signal
characteristics. The incoming signal is combined with the first
local oscillator signal from the PLL unit and converted into the
first IF signal of 59.7 MHz. Undesirable harmonics are
removed from the IF signal by a two stage MCF {(Monolithic
Crystal Filter).

The first IF signal is amplified and applied to the narrow-band
FM IC (TA7761F). The incoming IF signal is mixed with the
second local oscillator frequency {59.7 MHz) to obtain the
second IF frequency of 455 kHz. This signal is then applied to
a six element ceramic filter (CFWM455E) to sharpen the
signal quality. The second if is then amplified by a b stage
limiting amplifier and applied to the quadrature detector in
order to obtain an audio frequency signal. Undesirable high-
frequency components in the detected audio are removed by
an active low pass filter. The audio signal is then applied to
the volume control, amplified and is finally applied to the
speaker. The signal path after detection is shown in Fig. 2.

» Squelch Circuit

The noise components from the detector output are filtered to
remove the 455 kHz component and are then applied to a
two stage amplifier. This amplified signal is then applied to the
squelch detector. The signal obtained from this DC detector
passes through the squelch control and is then used to control
the audio muting circuits.

¢ S-Meter Circuit

A portion of the output from the TA7761F is applied to the
S-Meter control circuits. The output from this circuit is applied
to an analog to digital (A/D) conversion circuit in the
microprocessor and is used to control the LCD bargraph.

Item Standard

Center Frequency 59.700 MHz
Passband width +12.5 kHz or more at 3 dB
Attenuation + 35 kHz or less at 25 dB
bandwidth + 100 kHz or less at 60 dB
Guaranteed 70 dB or more within Fo+ 1 MHz
attenuation 80 dB at Fo+(890~930) kHz
Spurious 40 dB or more within Fo~Fo+ 500 kHz
Ripple 2 dB or less. Minimum loss 4 dB or less
Impedance Input/output 560 ohms + 5%

pe Input/output 1.5 pF+0.1 pF

Table 2 MCF (L71-0280-05) characteristics
(TX-RX unit L8)

Item Standard

[ Nominal center frequency 455 kHz
| 6 dB bandwidth +75 kHz or more (at 455 kHz)
[ 50 dB bandwidth +15 kHz or less (at 455 kHz)
| Ripple (within 455 * kHz) 3 dB or less

Insertion loss (at the max-

. . 6 dB or less
imum output point)

Guaranteed attenuation

{within 455+ 100 kHz) 35 dB or more

Input/Output matching im- 1.5 kQ

pedance

Table 3 Ceramic filter CFWMA455E (L72-0366-05)
Characteristics {TX—RX unit L13)



(XX-0t0€-€GX) LINN T10HLNOD

“%
YA
saull YD pue g T1d Yum on
paileys aie saull D pue |
—— O e o *apoW }WSuUeJ) ut
18 I A > 1z L H, | PUB ‘U0 SISSDL] ‘U0 St D™D
48 2¢O > z20 ‘uo st yojanbs uaym ybiy : 1y
wnojyuogdioL 4 L
4 Y Y ¥
_9 ~ > w ' w ~ -
Fg s s ‘o sI
yojanbs uaym AQ
€21 o8
o g ¢ = J_ {AWOQG | : 8NjeA 33UaI8}9Y)
=Tz S ,ﬂ» = (310w av] N|_ indino 1019818Q
© - n w » w *
| 2 J 2a oy
bl ZHA
&
~odA} AA'L 10 pajeIsu! L 108
jou st uondo usym psuoys - -
110198UU00 4dH omﬂ
(adAy W'y @ uondo) SSI1D 1INN TOHLNOD
18]]0JIU0D 930WAI Y Aq 2

paseaisap st |9Ad] 4y usym ubiH 1 NQ ,— g
*39]|0U0D 8l0wa) Byl Ag
paseaisus Si [8A3] 4y UBYM YBIH ©  dn

pajj01u0d
“dwe 4y Ajo10Wwas si j8ngd] 4y uaym ybiy 1 39

1ndino 1010818Q

indino sbejs-is|
-dwe asIoN

uo AjlewsoN

CIRCUIT DESCRIPTION

€2

VD

92y <2y 41
v S m+ +n m> m~ o+
—— I..!_ —j—
w | . [aWvod ¥ - o A9 X
& Hm 0 + @ _ J
I 0 M |
giret JE SRR A
— o ’ 2
— > - o= )
o F I~ o va a~ : L T €0 z2 s? ~mH mu
2 ; 1 e /4 So gz o % 2 "
H : / — TS woxe |
{uondo} Ja(josuos ajowal {00-0LLE-6SX} TOA {(XX-051£-6GX) T0S

AQ pajjonIuod S [8Ad] 4y Uaym uQ

Fig. 2 Circuits from detector output onward



TM-521A/E

CIRCUIT DESCRIPTION

Transmitter System

¢ Outline

The basic configuration of the transmitter section is that of an
oscillator circuit operating at 1/2 the desired operating fre-
quency is directly modulated by using a varactor diode. This
signal is then doubled, amplified and applied to the antenna
circuits.

¢ Modulation Circuit

Voice signals from the microphone enter the transmitter via
three op amps. These operational amplifiers perform pre-
emphasis, amplification, limiting, and includes a splatter filter,
which is used to reduce undesirable high-frequency com-
ponents from the signal. A portion of the incoming audio
signal is taken from the output of the amplifier and is applied
to the microphone check circuit that is used in the low power
setting of the radio. The FM modulation circuit applies this
signal directly to the VCO via a varactor diode.

* PreAmplifier Circuit

The output signal from the VCO enters the pre-amplifier (HIC).
The value of this circuit is that it provides high guality signal
amplification since it is always operating in its linear range.

¢ Final Amplifier Circuit

The signals from the pre-amplifier stage enter the final module
where they are boosted to the desired final output level. This
transceiver uses a large heat sink to prevent failure of the final
amplifier due to temperature. It is designed to provide efficient
radiation of the heat generated by the final amplifier.

¢ APC Circuit (Automatic Power Control)

The automatic power control circuit (APC) uses a diode to
detect a portion of the output from the final module. It
amplifies this signal and uses it as a control voltage. This con-
trol voltage is inversely proportional to the output so that a
constant output is produced.

Item Symbol| Tc (%) | Unit | Condition Rating

Operating Voltage Vee 25 \% 1 17

Base bias voltage VBB 25 \% 10
Current Consumption Icc 25 A 8

Input voltage Pin 25 W Z6=2L=50Q, Vcc=12.5V, VBB=9 V 2
Output power Po 25 W 26=2L=50 Q 25
Operating case temperature | Tclop) °C -30~+110
Preservation temperature Tstg °C —-40~+110

Table 4 Power module M6711, maximum rating (Final Unit IC1)

Vceo VEBO icBo Pc Po Tj Ta
f=860 MHz
Test condition icso Tc=25°C Vee=13.5V 25°C
Pi=0.1 W
Maximum rating 35V 3V 50 pA | 250 mA 8.3 W 1.25 W 200°C

Table 5 Maximum rating of 2SC2558 (Final Unit Q1)



CIRCUIT DESCRIPTION

* Antenna Switching Circuit

The antenna switching circuit is shown in Fig. 3. The receive
circuit consists of a two stage cutoff circuit that is formed by
1/4 wavelength striplines which provide low insertion loss
and good isolation.

A PIN diode is used as a switching element because of its
small junction capacitance, and because its high frequency
capacitance is relatively independent of reverse bias voltages.
Fig. 4 shows the equivalent circuit for the transmit section.
The switching diodes are forward biased whenever the 8T (8
volts on transmit) is active. During transmit, the apparent im-
pedance felt on the two 1/4 wavelength strip lines is very high
(Point A) which prevents power from being coupled into the
receiver section. This ensures maximum power is transferred
to the antenna and protects the receiver front end from possi-
ble overloading.

The equivalent circuit for receive is shown in Fig. 5.

During receive the 8T line is held low which causes the PIN
diodes to be reverse biased. This presents a high impedance
to the incoming receive signals, effectively blocking them
from the transmit section. The two 1/4 wavelength striplines
present a low impedance to the small signal levels of the in-
coming receive signal and allow the signals to pass along to
the receiver circuits.

In practice the junction capacitance of the PIN diodes will
never reach zero so that the impedance of one circuit {(Zout)
might influence the other, to a small extent. Diodes D4 and
D7 are provided to reduce this junction capacitance, and thus
the effect of this interaction between circuits.

E.L © ANt

power

nodule De

RA

To receiver
front end

87

Fig. 3 Antenna Switching Circuit

Transmit signal

\Pln'z_Pcuv

Short-Circuit: Impedance O

8T

Fig. 4 Equivalent circuit for transmit

Receive signal

L.

-—

High impedance 3 50N

)

High resistance

¥

Zout (Output
impedance) of
the non-
operating
module

Fig. 5 Equivalent circuit for receive
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CIRCUIT DESCRIPTION

PLL Synthesizer Unit

A Block diagram of the PLL unit is provided in Fig. 6. The PLL
unit of the TM-521A/E is constructed so that the VCO unit is
contained in a separate shielded case that forms its own subas-
sembly. This technigue results in improved electrical and
mechanical stability, which increases the overall frequency sta-
bility of the radio.
The VCO oscillates at a frequency of 600 MHz. Its second har-
monic {1200 MHz) is amplified by transistor Q2 in order to ob-
tain a useable 1200 MHz signal. This signal is then amplified
by Q101 and applied directly to the prescaler (MB507PF) with
a maximum input frequency of 1.6 GHz. Here the signal is
divided by 128 or 129. The resulting signal is applied to the
phase comparator (MB87006APF) to obtain the correction vol-
tage that is used to lock the VCO on frequency. A TCXO (Tem-
perature Compensated Crystal Oscillator) reference oscillator
operates at 12.8 MHz which helps to reduce frequency drift
and offers high stability.
A frequency of 10 or 12.5 kHz is used to compare the signal
obtained by dividing the 12.8 MHz TCXO frequency by 1/1280
or 1/1024 in order to provide the various tuning steps of 10,
12.5, 20, and 25 kHz.
The relationship between the fvco (RX) and the various divi-
sion ratios is explained below:

e fvco (RX)=fRX-59.7={(nx128)+A} xfosc+R

Sub-unit

X58-3350-00

{ RX; 590.15 ~620.195 I

CLOCK
DATA
LE

TX; 620.00~649.995

O

I ﬁf(éo.30~1240.29 MHz
| LTX;
|

1240.00~1299.99 MHz

Fig. 6 Block diagram of the PLL unit

(TCXO)

Standard Oscillator Frequency 12.8 MHz

Set value of the binary 14-bit programmable

reference counter
* 1024 {(for the 12.5 and 25 kHz steps)
® 1280 (for the 10 and 20 kHz steps)

In the case of 1260 MHz,

e fvco (RX}=1260-59.7

={(nx128)+A}x 12800+ 1280
=1200.300 MHz

where n=937 and A=94,
For transmitting,

e fvco (TX)=1260={(nx 128)+ A} x 12800+ 1280
=1260.000 MHz

where n=984 and A=48.

——— s e

s fvco (RX): The output frequency (Q2 output) of the
VCO during receive
® fRX: Receive frequency
*n: Set value of the binary 10 bit programmable
counter
rl
1
1
LEO -

r 14 bit lateh 13
4 [} ——
>_—D—It 14 bit latch |
Crystal oscillator circui LL .—l
[ = )
l— Programmable reference divider _] r__—.() LD

it|
' |
O0SC in O——of .. +4 -
] IEf FTY

2 | >
osc:mo<—'—t———o

I N

l - I
uinary 14 bit reference coumerj_.—<.

r—5 1
L— -

7 bit shift
register

10 bit shift

17 bit latch

10 bit latch

1able Divider

o [
Data O

! E ]

L—

9
Clock O—

Fig. 7 Block diagram of MB87006 APF (VCO unit IC 102)
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TM-521A/E

CIRCUIT DESCRIPTION

¢ ALT (Automatic Frequency Locked Tuning) Circuit

The block diagram of the ALT unit is shown in Fig. 8.

The ALT system uses a portion of the second local oscillator
signal, mixer, and the TA77681F ALT module to form a feed-
back circuit that is used to provide analog automatic frequen-
cy control.

When the first IF (59.7 MHz) changes due to a shiftin the trans-
mitter frequency a corresponding shift will occur in the second
intermediate frequency. A portion of this second IF signal is
detected and converted into a DC correction voltage by a cer-
amic discriminator, CFY455S. This correction voltage is am-
plified (INJM4558M) and is used to control D7 and D8 via
analog switch MN4066BS. TP1 can be used to check the value
of this control voltage. D7 and D8 are in series with the
59.245 MHz oscillator circuit and provide voltage control of
this oscillator (VCXO, Voltage controlled oscillator). Therefore,
fluctuations of the second IF cause a corresponding change
in the second local oscillator circuit, which keeps the frequen-
cy of the second IF within the bandwidth of the IF filter. This

AFC (X59-3410-00)

IC 1

T

o
~
%4
Iy
&

i? [ E R 3

22K 1 —
Lq’j_—‘ " s

3z )

system maintains close agreement between the transmit and
receive frequency bandwidths. (In practice, the receiver fre-
quency and transmit frequency are automatically maintained
in close agreement.) The center voltage of the vari-cap diode
1s set by a voltage divider circuit. Stability of this voltage is main-
tained by a voltage follower circuit. When the ALT circuit is
off, the control voltage applied to the vari-cap diode is switched
to this fixed voltage divider circuit in order to set the second
local oscillator frequency.

The control voltage for the vari-cap diode is subject to one ad-
ditional voltage divider stage. During receive this DC signal is
applied from the RM line to the microprocessor terminal PTHO1
which turns on the tuning indicator light. Switching is performed
by the 8R line.

The relationship between the input voltage on the PTHO1 ter-
minal and the tuning indicator, and the relationship between
the RM voltage and the deviation during receive is shown in
Table 6 and Fig. 9.

X
~ b 4
L > 2
b3 ©]
g : =
” = 4 -
1 Y2 A3 S 7
__1' 2 3;& . GI,
ggl xi , RII 0% 1
NRSF [cal cs 27k ;“""
< < .01| .039 >
-0 —HN— — e —1- - —
xO e x
° IR o 3
<3 @< ]
>
HBRE i
- © ol 1 a7K
< Co 0T I
N @ I
] 4 |
© LA
afl o > Q2 I E s| of &
:( © o >_rx: ©| «
9 8 [7 E S f4 3 ]2 !
— 14— 4
[

1 FM-IF
IC 1 : NUM4A558M I {(X59-3140-00)
1C2: MN4066BS | I
IC3:IMH2 IstIF NOISE
| (59.7MHz) ouT
Q1t :125C2712(Y)
Q2 :DTCI44EK
Note: SW indicates | AF OUT
receive or ALT
ON. |
{High when
2.
| .
|

—— —— —) TP

Rd“é‘ 100K, T
Wy

DISCRI
(CFY4559)

C71
001

i

Fig. 8 Block diagram of the ALT unit

PTHO1 input voltage ALT indicator

0~1.48V Only <« turns ON
1.48~2.79V Both < and > turn OFF
2.79~5.0V Only &> turns ON

Table 6 Relationship between PTHO1 input voltage and
the T indicator

SG input: O dB

RM vaoltage (V)
%

Fixed voltage

when ALT is =~ A
OFF \/
T

—_ i + +

16 -5 o0 +5
Fig. 9 Relationship between the RM voltage and deviation
during receive

Deviation f (kHz)



TM-521A/E

CIRCUIT DESCRIPTION

¢ Unlock Circuit e Drive HIC (KCBO1)
Whenever an unlock condition in the PLL unit is sensed the The output from the VCO is amplified by Q13 and enters the
LD {Lock Detect) terminal of the subunit will go low. This DRIVE HIC. Three stages of amplification are provided (1)
causes D16 to turn OFF, and Q15 to turn OFF. The bias ap- 25C4093 and (2) 2SC3357. With an input of O dBm ap-
plied to the DRIVE HIC (KCBO1) line is removed thus disabling proximately 23 dBm is generated by these three amplifiers.
transmit. This prevents undesirable output signals from being Stable operation is obtained thru the use of alumina
transmitted during this unlock condition. (See Fig. 10) substrates and hybrid IC’s.
8T
DRIVE HICIKCBOI}
| R70
H/L N - Vc;l Vr;z -
Subunit < m:&‘ ;— N ors [e L. L‘OUT
(X58-3350-XX) 2T R78 Q7 SIgEe
____1 » ﬁ% + m X%}
2.2 V when locked «$5T ps =
| 0.57 V when unlocked af ©

.4 V (for low power) when locked

{7.1 V {for high power) when locked
V when unlocked

[

Fig. 10 Unlock circuit

* Electrical characteristics

Rating
NO. item Symbol Unit Test condition, etc.
Min | Typ | Max
1 Current consumption lcc 90 mA No signal |
2 c " Po1 f=1220 MHz
haracteristics within
the band width Po2 18.5 dBm 1270 Input —3 dB
Po3 1320
Pos1 |20.3 Vee=7.0 [V]
3 Saturation output Pos2 |21.0 dBm 7.5 [V] Input 3 dBm 1270 MHz
Pos3 |21.5 8.0 (V]

Input/output impedance 50 Ohms
Table 7 Drive HIC (KCB0O1) characteristics

¢ Circuit diagram

RIO Rii
01 25C4093 3
02,3 25C3357
DI 1S5187

D—@© (DD
&) \Z/ 2/ 2 "/
IN GND GND GND vecel GND GND GND v¢ea GND ouT

Fig. 11 Circuit diagram of Drive HIC (KCBO1)



TM-521A/E

CIRCUIT DESCRIPTION

Digital Control Unit
MmN
* General n ""
The control unit is compoged Qf the mmroprocessor (CPU), o . SN 2.8, ) [TonE]
the input keys, peripheral circuits and the display unit. All of E &"-’ P134 -50—0\05—6—0 [cTCsS]
the various functions are controlled by a single micro- P132 THOST" SCAN
processor. The terminal functions of the microprocessor (IC3) P133 ‘;a—__O\O_S?" [(MHz ]
are listed in Table 8. 120 -——Q 051 ¢
P121 fa e —Q 055
szn—————d‘034 ™ ]
» Key and Rotary Encoder Input Circuit p123led— SN2 [SHIET |
The key and rotary encoder input circuit is shown in Fig. 12. 3
The front panel keys, microphone keys, and the rotary en- PO1/SCK > —9— 5V
coder are connected directly to the microprocessor. P02/50 a1
P0O3/SI
DeN3Te
212421
- O MIC UP
2L —0 Mmicss ]
o —0 MIC DOWN
ol
N ”

; ENCODER

Fig. 12 Key and rotary encoder input circuit

T'_Nj'i Name iE) E“ Function WT"':"' Name @EF Function ]
1 P41 [ 33 | PTHOT | | | — | RF meter analog input, ALT indicator analog input ]
2 P40 o | — 34 | PTHOO | 1 | — | S-meter analog input
3 P53 Sl Digital output of D-A converter 36 m e
4 P52 0| - 36 TIO — | Unused
5 P51 Ol — 37| P23 10| —|
6 | PO | O] —| 38| P22 | O | H | Squeich Switch for remote control
7 | RESET | ! | L | Resetinput 39| P21 | O | H | Shift register strobe
8 X2 “ 171 Crystal oscillator 4.194304 MH 40 | PTOO | O | — | BEEP tone oscillator input : : :
9 X1 -l 41 | PO3/SI | Ul |L/~| Microphone DOWN switch input/serial data input
10 P63 == Unused 42 | P02/SO |10 |L/I—| Microphone PTT switch input/serial data output
11 P62 | — | — 43 |PO1/SCK I/ —|L/—| Microphone UP switch input/serial clock input/output
12 P61 o _i_ CTCSS shift register reset 44 | INT4 | ! | — | Back-up detection input
13 P60 | | | L 45| P123 | 1 | L | SHIFT switch input
14 P73 | O | —|_ LCD driver data 46 | P122 | I | L | Memory switch input
15 P72 | O i— LCD driver clock 47 | P121 | I | L | VFO, MR select switch input
| 16 P71 | O | H| LCD driver enable 48 | P120 | I | L | REV switch input
| 17 P70 | — | — | Unused 49 ] P133 | | | L | High-frequency step select switch input
18 P83 I | L 50| P132 | | | L | SCAN switch input
19 P82 L Forced input 51 | P131 | I | L | CTCSS input switch
20 P81 | L 52 | P130 | I | L | TONE switch input
21 P8O | ! | L 53 | P143 | O | — | Pull down terminal
22| P93 | O | — | Unused 54| P142 10| —
| 23 P92 1 O }1_ PLL and shift register clock |5 | P141 | O | — Unused
| 24 P81 1 O | — | PLL and shift register data |56 | P140 | O | —
| 25 PGSO | O | L | PLL enable 157 NC | —|—
| 26 Vss | — | — | _GND terminal (0 V) 158 Voo | — | — | Power source terminal (5 V)
|27 | P13 | I | L | BUSY input 159 P33 | — | — | GND terminal (0 V)
28 | INT2 - Encoder input 60 | P32 | 1 | H | TONE detection input (when CTCSS is ON)
29| INTT | 1| — |61 ] P31 | O |—| CTCSS IC data
30 | _INTO | I | H | Detection input for remote control {only when connected) 182 P30 | O i CTCSS IC clock
SULPTHOS | ! — Unused 63 pas 0= Digital output of D-A converter
32| PTHO2 | | | — 64 P42 O |-

Table 8 Terminal functions of Control Unit IC3 PD75106G-508-1N



TM-521A/E

CIRCUIT DESCRIPTION

* Display Circuit device, and displays data based upon the serial data transmit-
The display circuit is installed in the LCD assembly (see Fig. ted to the LCD driver from P71-P73 of the microprocessor.
13), and consists of an LCD driver, its peripheral circuits, and Fig. 14 shows the common and segment output signals of
LCDs. The LCD display is a 50% duty, dynamic operation the LCD driver.
iz > z W Sy
83 1 L . B+ o2 o 8 o o 5RE >
(e
o @ &9 8y G G 49 «y 83
8: = g 25 3 5 LEs g8
[ —1 vVLCcD
GND
— | — 7 vLeD
"—_ comM2 MVLCD/Z
- GND
o - of ~ wle | - o S$1~8562
BB E] ?n.t_v & ml—r\_.lm MR RES When only VLCD
3 16 COM1 side
34 18 is on display GND
35 14
36 13 When both
37 2 COM1 and vico
38 kil COM2 sides
39 10 are on the GND
40 9 display
41 LC7582 8
a2 7 When only VLCD
a3 6 COM2 side
44 B is on display GND
45 |4
as] El When both VLCD
pad | 2 COM1 and
a8 1 COM2 sides
N . B are off GND
%’8!3233 3|33 - display _—
1

fosc/512  SEC

GOl
61
[2}
r4
o

680P

Fig. 14 Common and segment output
signals of the LCD driver

.047
[
r

PL1
PL2

Fig. 13 LCD assembly (B38-0307-05)
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TM-521A/E

CIRCUIT DESCRIPTION

* Reset and Backup Circuit

The reset and backup circuit is shown in Fig. 15. When
power is being supplied, the voltage on terminal INT4 rises to
3.0 V and IC3 enters the backup mode.

5C% 3

RI9 ‘
e
) c15 I
) cie

3v
. 1
s
[=]
~ |
>
7
RESET 4
IC3
L—esc
a
>
(o]
~N

IC2 Timing Chart

425V — l_-_Nv/_____
Pin 1
td td
Pin 3 —

Fig. 15 Reset and backup circuit

¢ Data Output

The data that provides PLL frequency division rate and
reference frequency division rate are provided on P92 (CK),
P91 (DT}, and P90 (RST) on the microprocessor.

19 bit

DT ><
MSB LSB

RST

Fig. 16 Transmit PLL division rate data

16 bit

B 11
=

MsSB LS8

CK

OT

L

Fig. 17 Transmit reference division rate data

LsB ) Djn:my
Data .l' !z [3]a]s]e[7Te [ofo]i]r2]13]1a]rs]ie[i7[is]i0]
Control ;

Swallow counter 2°|2'[2‘|2’]2‘Iz’lz‘

division rate A

1
T Ms
t
1
1
il
1
1
I
b
)

Main counter
division rate N

P P P PN P P P P P P
PLL division rate data organization

Dummy
LS8 i
Data l 1 !2 [3]a]sTe]7 [e]9[|o[nlnz[|3[m[|sl[|s]
Control } Mse
gg:;?\rteer:c;vision lhﬂz '[22]23124]2%[2% [27]22[2%[ 22" |2 "Iz'ii
rate R

Reference division rate data organization

Fig. 18 Data Organization

F {for RX —59.7 MHz)
= {INXx128)+A}x 12.8 MHz+R
The reference frequency division rate (R} is available only
when power is applied and the reference frequency (10 kHz
or 12.5 kHz) is changed. (The order in which this data is sup-
plied is first the reference division rate data followed by the
PLL division rate data.)
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CIRCUIT DESCRIPTION

¢ Power Switching, ALT, and Electronic Volume Control

Output (When connected to the RC-10 Remote Controller)
The power switching (8R and 8T), ALT, and control output of
the electronic volume control are written into the 8 bit shift
register IC3 of the TX/RX unit and are applied through P92 (CK),
P91 (DT), and P21 (ST) of the microprocessor. P92 {CK} and
P91(DT) are also shared by the PLL data. The transmit data
form and organization are shown in Fig. 19 and 20.

* S-Meter and RF Meter

An analog voltage that corresponds with the incoming receive
signal is applied to the microprocessor on pin PTHOO.
Transmit RF Meter voltage and ALT indicator voltages {(for
RX) are applied to the microprocessor on pin PTHOT. An in-
ternal 4 bit, 16 stage, analog to digital converter supplies
control voltages to the LCD bar graph for display.

* BUSY Indicator
A low voltage is felt when the squelch is opened by an incom-

8bit ing receive signal to turn on the BUSY light.
CK
¢ Input/output on the CTCSS unit {Optional)
Data for the CTCSS unit is available on pins P30, P31 and
P61 of the microprocessor. The data form and organization is
shown in Fig. 22 and 23. When the correct tone is detected
oT on the receiver input the squelch is turned off, by means of
MSB LSB the logic high applied to pin P32 of the microprocessor.
8bit
ST CcTC
Fig. 19 Transmit Data form
D1 l DZID3] D4I DSl DGID?I D8I
Power (8R)'4 4 4 TP
control / Electronic Volume
ggr\:{glteﬂ‘— control D6-D8 function MSB LSB
ALT controli DOWN ivsvr::i?":z;:gm
Alert control ]
. e Ts
Fig. 20 Data Organization ¢

* Tone Output

IC4 on the Control Unit is used in conjunction with inputs
from the microprocessor on lines P40-43 and P50-53 to
generate a total of 38 different tone frequencies. The internal
structure of IC4 is shown in Fig. 21.

9 20K |g
P53

X
o]
Tone output 10 =< 20K |7
>————%k—~w—ﬁ~é— P52
6
P51
5
P50
4
< — Pa3
3
—&— P42
X
15] 20k 2% 20k |,
> AA— —W— Pa1
X':
6] 20xl 2% 20k |4

Fig. 21 Ladder resistance network: Control Unit IC4

(KRR-CO01)

Fig. 22 Transmit form of the CTCSS data

Tone frequency select data of the CTCSS unit MN6520

D1| D2 | D3| D4| D5| D6

Example: 88.5 Hz L H L H H H

Fig. 23 Organization of the CTCSS data

¢ Remote Control input/output (Optional RC-10)
When the RC-10 remote controller is attached a high is ap-
plied to the INTO print of the microprocessor. This signal
causes the following to occur:

PO3 — SI : Input terminal for serial data

P02 — SO : Output terminal for serial data

PO1 — SCK: Serial data clock input/output terminal



TM-521A/E

SEMICONDUCTOR DATA

Electronic Volume Control LC7532M (VOL IC1)

¢ Electrical characteristics

T Standard value
It Symbol diti 1 Unit
em 1 ymbo Condition | Minimum | Standard | Maximum n
Vob=3V, RL=50 kQ,
THD1 f=1 kHz, VR MAX, 0.1 0.5 %
Harmonic distortion | ViN= —20 dBV
factor Voo=2.1V, Ru.=50 k@,
THD2 f=1 kHz, VR MAX, 0.3 1.0 %
1 ViN=—20 dBV
f=1kHz, Ru=51 k@
Output ] X oUT for 0 dBm input —-95 —60 dB
Input impedance 1 _RIN UP, DN, CE 100 400 k2
" IDD (1) | Voo=3V, in operation 0.035 1 mA
Current consumption F
| IDD (2} | Voo=3V, CE="L" 4 pA

¢ Block diagram

INIT é—b— r—<!)m
Reset

swis b

<

< N
P 11)—§—4>~ —(6)cT
=< (o <& x
DNO OD UP/DN L:>4m1e—_-> "BS—EER

counter jdecoder SwWi
I osc
cr (10 ' BS <3 VM
SWo
CE 1@_5_0V _(25 out
15 1
VDD Vss
MGF1502
Allowable val ]
Test item Symbol Condition — -O:V 2 fvf e - 1 Unit
Minimum | Maximum | ]
Gate-source _
breakdown voltage V(BRGSO 1G=—100 pA —6 ] ] M |
Gate-drain
breakdown voltage V (BR) GDO 16=—100 pA -6 ] ] M |
Gate leakage VDS=0V
current 1 GSS VGS=-3V | 10 | HA
) VvDS=3V
Drain current I DSS VGS =0V 15 35 80 mA
Gate-source VDS=3V,
cutoff voltage V GS (off) (D =100 uA —03 -35 v
Mutual VDS=3V,
inductance am ID =10mA 10 25 mS
Power gain
- . GS VDS=3V, 10 dB
| at‘nvwlnlmum noise | ID =10 mA,
Mummgm NF min f =4 GHz 1.6 dB
| _noise figure

13



TM-521A/E

DESCRIPTION OF ELEMENTS

FINAL UNIT (X45-3200-00)

Element No. Purpose, function Operation, condition, compatibility
[ IC1 Power amplification 10w
[ Q1 Power amplification (driver) Power-up to the regulated input power of the power module (Ql)
[ D1 Temperature compensation for QI (idling) Temperature correction for QI (driver)
[ D2 Protection against reverse voltage
| D3 Radio-frequency output voltage level detection Radio-frequency output level and output control at the APC circuit detection
[ D4 ~ 7 Transmit/receive switch ON when transmitting

CONTROL UNIT (X53-3160-XX) -11 : K, -61: W

Element No. Purpose, function Operation, condition, compatibility
[ IC1 6 V AVR
[ IC2 Reset IC Reset output and low voltage detection
IC3 Microcomputer Control of the whole set, especially frequency control
[ IC4 D-A conversion for the tone Obtain the tone frequency after D-A conversion by IC3 (P40-43, 50-53)
| Q1 Squelch switching Squelch on/off control when connected to the RC-10 remote controller
Q2 Switching Control of microcomputer backup detection
D1 Reverse current prevention For protection when external voltages are present on the fifth pin of the microphone
D2 (1/2) Microcomputer protection Protection against damage by electrostatic surge
D2 (2/2) | Voltage drop
D3 (1/2} Reverse current prevention Prevents reverse current from flowing into the backup circuit
D3 (2/2) Reverse current prevention Prevent the backup current from flowing into other circuits
D4 1 Microcomputer protection Protection against damage by electrostatic surge

4

TX-RX UNIT (X57-3240-XX) -11 : K, -61 : W

Element No. Purpose, function Operation, condition, compatibility

IC1 i 8 V AVR 1

IC2 (Absent) i

IC3 TShifI register 1 Electronic volume, power switching (8R, 8T) and ALT

IC4 i AF amplification | Speaker output

IC5 i HIC (DRIVE) 1 Transmitter drive stage

IC6 1 DC-DC converter | Conversion from 8 V to 24 V

Q1,2 i Radio-frequency amplification |

Q3 1 First mixer | Change the received frequency into the first IF, 59.7 MHz
Q4 I IF amplification | First IF frequency amplifier

Q5 i Muting 1 When CTCSS is on, SQS is high, and when transmitting: On
Q6 -—8R switching 1 When receiving: On

Q7 i 8T switching | When transmitting: On

Q8 1 IF amplification 1 First IF frequency amplifier

Q9 i Power switching 1 Power (CB) control

Q10 1 Ripple filter i

Q11 i Constant voltage control 1 5 V power for the PLL system

Q12 i Band switching 1

Q13 1 Radio-frequency amplification -—Amplifies the VCO to the required input level for the HIC (drive)
Q14 1 Radio-frequency amplification "Ampliﬁes the VCO to the required input level for the first IC mixer Q3
Q156 W HIC (drive) power switching "When PLL is locked: On

1
Q16 J PLL unlock control When PLL is locked: On




TM-521A/E

DESCRIPTION OF ELEMENTS

[ Etement No. Purpose, function Operation, condition, compatibility
| Q17 HIC (drive} power control For high power: O V; for low power: 0.7 V
| Q18 RF meter voltage setting control For low power: On
[ Q19 HPF Correction of AF frequency characteristics on reception
| Q20 High/low power switching control
i Q21 DB voltage control
Q22 Power switching control 8R, 8T switching
D1 Voltage setting T
D2 Reverse current prevention Setting the Q5 and SQ circuits for AL on when receiving, and muting the AF line
D3 Reverse current prevention Prevent the PF meter current from flowing into the microphone check current
D4 For starting Q10
D5 For AVR Setting standard voltage for the AVR circuit
D6 Voltage setting
D7 For variation of the second local oscillator frequency I:I‘iazeecg?(tjhECAaLlTO(S:?rigifr voltage is variable according to the control
D8 For variation of the second local oscillator frequency I:I‘fasgzcg??h:x;\al_lToi(i:ri(l:'itifr voltage s variable according to the control
D9 For discriminater The discriminater S-letter characteristics of the ALT circuit
D10 Temperature compensation Temperature compensation of the APC circuit
D11 Switching characteristics Shorten the recovery time of the 8R line when switching from receive to transmit

VCO UNIT (X58-3350-11)

Varactor for frequency control

Element No. Purpose, function Operation, condition, compatibility
i 1IC101 Prescalar '
IC102 PLL
IC103 Loop filter
Q1 VCO | Oscillates between 590.15 and 649.995 MHz
Q2 Radio-frequency amplification | Increases the VCO output to the required level
Q101 Radio-frequency amplification i Increases the VCO output to the required level for the prescalar
D1 Varactor for frequency control 1 1299.990 MHz: 18.0 V
D2 Varactor for transmitter modulation _hApplies FM modulation to VCO when transmitting
D3

Operates when BSW terminal is high

D4, 5

For band switching

On when BSW terminal is high

D101

For UNLOCK detection

APC (X59-3130-00)

quadrature detection, and noise amplification

Element No. Purpose, function Operation, condition, compatibility
Q1 | Differential amplification T
Q2 (1/2) | Protection control i Reguiating at VR5
Q2 (2/2) | APC control I Regulating at VR6
Q3 Drive stage +B AVR |
IF (X59-3140-00)
Element No. [ Purpose, function Operation, condition, compatibility
ici | Second local oscillation, mixer, IF amplification 1 S-meter output Noise amplification (first stage) output

Detection output First IF signal input

15



TM-521A/E

DESCRIPTION OF ELEMENTS

SQaL (X59-3150-00)

Element No. Purpose, function Operation, condition, compatibility
Q1 Noise amplification |

Q2 Squelch switching | On when squelch is on

Q3, 4 DC amplification | Off when squelch is on

Qb5 Audio-frequency amplification i For the RD terminal

Q6 Audio-frequency amplification | Off when squelch is on

D1 Squelch noise rectification |

D2 Base bias setting |

MIC (X59-3160-00)

Element No. Purpose, function Operation, condition, compatibility
IC1 (1/2) Audio-frequency amplification (@ Output @ Input

IC1 (2/2) Audio-frequency amplification For microphone check (& Input (7) Output

IC2 (1/2) Limiter amplification @ Output @ Input

IC2 (2/2) LPF ®, @ Output

VOL (X59-3170-00)

Element No. Purpose, function Operation, condition, compatibility
(2 Output
Electronic volume @ Input
ic1 16 steps Initial terminal  Step 6 when low
The sixth step from the bottom (@ Step up when low {volume up)
when initializing (@ Step down when low {volume down)

High when in operation

Control (3 between @) and @
Control (8) between (3 and @

IC2 Bi-lateral switch (4 circuits} Control ® between ® and @
Control (9 between (9 and ()
[ Q1 Bi-lateral switch changing Electronic volume control in operation when on
[ Q2 Switching Step down when on
| Q3 Switching Step up when on
[ D1 Voltage drop

AFC (X59-3410-00)

Element No. Purpose, function Operation, condition, compatibility

IC1 DC amplification, voltage follower Amplify the DC output voltage and stabilize the center voltage

Switching of the RM line signal and the varicap control voltage

SW1  For TX: Connects the microphone check signal to the RM line

IC2 Bi-lateral switch (4 circuits) SW2 For RX: Connects the DC voltage signal for the tuning indicator to the RM line
SW3 When ALT is on: Applies the DC amplifier output to the varicap diode
SW4  When ALT is off: Applies the center voltage (fixed to the varicap diode)

Controls the two circuits in IC2 through the 4094 output

When ALT is on @, & L

IC3 Switching control of 1C2 (O N - L
When ALT isoff (@, ®) ______ "H"

e

16
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DESCRIPTION OF ELEMENTS

Element No. Purpose, function Operation, condition, compatibility

Q1 Radio-frequency amplification Amplifies the second IF (455 kHz) from L14

Control of the two circuits within IC2 through 8R
Q2 Switching control of IC2 For TX: Tr turns off and the collector terminal is high
For RS: Tr turns on and the collector terminal is low

HIC (KCBO1)

Element No. Purpose, function Operation, condition, compatibility

Q1 ~ 3 Radio-frequency amplification

D1 Temperature compensation Temperature compensation for the base current of Q3

17



TM-521A/E

CAPACITORS CC 45 TH 1H 220 J ccas Color* e Capacitor value 1 0 3=001uF .
1 2 3 4 5 6 -
0 1 0=1pF 220 =22F
1=Type...... ceramic, electrolytic,etc. 4 = Voltage rating 1 0 0=10pF T
2 = Shape ...... round, square, etc. 5 = Value l 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
o Temperature Coefficient 1 0 2=1000pF =0.001uF
1st Word Cc L P R S T U 2nd Word G H J K L
Color* Black Red |Orange |Yellow | Green | Blue | Violet ppm/°C + 30 +60 | +120 | £250 |t 500
ppm/°C 0 —80 | —150 | —220 | -330 | -470 | —750
Example CC45TH = —470: 60 ppm/°C
o Tolerance
Code C D G J K M X Z P No code Code B C D F G
(%) |£0.25| +05 +2 t5 £10 | £20 | +40 | +80 |+100 | Mor? 10uF—10~+50 (pF} | *0.1 |t025 | +05 +1 +2
—20 | =20 | -0 | L% 47uF_10~+75
Less than 10 pF
o Rating voltage
2nd ] 1 [ W
word
A B Cc D E F G H J K \Y%
1st \
word ] ] | ] |
0 1.0 | 1.25 1.6 ] 20 2.5 | 3.15 4.0 5.0 1 6.3 8.0 | —
1 10 | 12.5 16 | 20 25 | 315 40 50 1 63 80 | 35
2 100 | 125 160 ] 200 250 | 315 400 500 630 800 | -
3 1000 1250 1600 2000 2500 3150 4000 5000 d\_6300 8000 —
o Chip capacitors Dimension
(Ex)c C 73 F SL1IHOOOD J _ Ref N bie ab Dimension code L W T
st 3 s (ZICZIC” oI D=0 — Refer to the table above. i
A T T A} / Empty 5605 50+05 Less than 2.0
! ((2:h )3 (‘éH :H UJGSZ) / E 32:02 16£02 | Lessthan 1.25
ip JRH,UJ, i
(EX)CK 73 F F THOOQO 7 F 20+0.3 1.256+0.2 Less than 1.25
(bR vkl Kwlolub R fl fot> -
T \ Dimersi
1 2 3 4 5 6 7 imension
(Chir} (B.F) 1=Type ... ceramic, electrolytic, etc. | Dimension code | L W T |Wattage
RESISTORS 2= Sr.\ape round, square, etc. E ] 32+02 | 1.6+02057 28
e Chip resistor (Carbon) 3 = Dimension F 20:03 [1.25£02 045 | 2A
a0 s 5 4 = Temp. coefficient -
(EX),;}D; :/:3 + :ij L{; ﬁi’é LJ; 5 = Voltage rating Rating wattage
1 2 3 4 5 6 7 €73 i Va:ue Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
. rb(cmp). (B'(Fn: Hevoe) soterance. 2a (1710w || 28 [ 17 aw [ 38 | 1w @#T
[ on resistor (Norma
e ype 2B |1/ 8w | 2H |1/ 2w | 3D | 2w
R D) a4 B B 2Ccoo0 J hw-'
gep i anio el i ebl dein i dingiy B b 2C |1/ 8w
[ S R Y —
1. 2 345 6 7

Downloaded by
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SEMICONDUCTORS LIST

PARTS LIST

Item

Re-
marks

Parts No.

TM-521A/E

N: New Parts

Item

Diode

Chip diode

Chip zener
diode

Chip vari-

cap diode

Thermister

TR

Chip TR

N

DLS1585
DLS7585
DSA3A1
HSK151
HSK277
MI1407
MI308
MA713

155184
155181
155196
155226

02CE3.6 (Y, 2)
02CE6.2 (Y, 2}

1SV166
1SVv209
17327
HSK277
HVR12

112-502-R
112-351-2

25C2558 (K)
25D1406 ({Y)

2SA1162 (Y)
25B1119S

25C2712 (Y)
258C2714 (Y)

Digital TR

FET

Chip FET

IC

Microproses-
sor

Chip TR

Re-
marks

Parts No.

2SC3356
25C3295
25C3326 (A)
2SC40893
25D16245S
FMW1

IMH2

DTA114EK
DTC124EK
DTC144EK

MGF1502

35K184 (Q)
25K508 (K51)

KCBO1
KRR-C001
LA5006M
LC7532M
M67711
M51951BML
MBS506PF
MB87006APF
MC7808C
MC1409BF
MN4066BS
NJM4558M
NJM2904M
#A7808
wPC124H

75106G-5631-1B




TM-521A/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address |New Parts No. Description Desti- |Re- w
Parts nation |marks
PRES |t B (¥ B & 8 5 £ & /728 & i) %
TM-521A/E
1 1B METALL. CARINET (TRF)
2 2B METAI ARINET(BRTTAM)
4 1A # FANEL. A I
4 1A k3 FANEL AS5Y W
- ¥ FANEL
STACK PLATE (ACSY)
¥ . NAME FL I
+ - vau P W
9 2A
11 2 ¥
14 1B (MAXE MAX)
# FRENT Gl K.
* FREMT GLASE W
FILTER
RANTY 12ARD K
RANTY CARD W
¥ TNSTRUCTIEN MANLIAL
RT3 ASSY (ACSEY)
'f"_l[_NG WIRE
30
31
32
- F @F I‘Jlfﬁ:
(LD
W
(5FEAKER)
3 1A (P (\!F\ |« NNIH
37 1B. 2R
38 1B - H
40 P (l‘ NNH)
a1 1A (FPANEL « FRAME)
4z 1R
43 2R
* K
* A0 W
- FRAMED FIXTURE
FRAMED FPLATE
IAN FLATE
302904 CTISN BAG K
NN4A7-0: TAM BAG (DO TRERD)
- T8N BAG (MID HERK . S0
&0 2A CHLLAR (T’lll )
61 1R HAL.DER
- MIT HERK I
MEUNTING HARDWARE
- 503 WIRING BEARD
J61-0307-05 WIRE BAND
Jl—ll W E—
E: Scandinavia & Ei :USA d W:Euro] TM-521A : K
candinavia & Europe K:US, P: Canada pe TM-521E : W
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-521A/E

X Now Parts PARTS LIST

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

. —_ - —
Ref. No. Address (New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & | | K B 2 %5 B & a2/ 8 ” # 1| %
&A 1A KNSEB(BUTTEN) FRWER AW
66 Zfﬂ KMNOR (MHZ «VFR/M M, THD
67 1A KNRE (MATN )
&8 1A K NRER
%) 1A KNER assy
70 1A KNEBR
1 1A K NER
e 1A KNRR AS5Y k.
T3 1A KNRR AS5Y
KNEE RING
# KNRR QL5Y (ALT) W
- F’{-W__!--H?.Fll.) ) TAFFPING SUREW i
A 1R 10 A MACHTNE S0
B ) HEAD TaAFTT AR
| 2R 2R EH MOTNG HEAD TARTITE W
D NUOI HEAD MATHTRNE SUREW CCASE )
@ SRE
TACT SWITEH (M1 i
8% iR ROOFULLRANGEED
36 21 [
W
94 20 TECLED DRIVERIANE (DTHMF)
99 10 # LITHIUM BATTERY
100 2A Py LIMT
100 20 CRNTREL UNITT k
100 2A CRNTREL LINTT W
101 KRXOUNTT K
101 ] ; TH-RY UNTT W .
FINAL UNIT (X45-3200- 00)
w1 -4 - STHIHOZOE [ CHTP © R [ T
[ CHIE \ : I
oty 10 A
[ 100 1EWY
[ 2] 10 J
[ 10OD0FPE K
11 100 1&WY
Cig +13 1O00FF .
C14 .15 10 16WY
Clé 2
K
I
N D
CHIF o ]i F K
CHIP ].. [hizs [
CHIF 1 47FF J
DHIF C 1. OPF [
J1 FHANE  JACK (EXT. 5F)
Wl .2 # CRAX CABLE WIRE(DALDY)
W3 # 3 N CONNECTING WIRE(FR«DR)
W4 E31-3371-05 CENNECTING WIRE(BT.FI)
.. - L L
E: Scandinavia & Europe  K:USA P:Canada  W:Europe TM-521A : K
TM-521E: W
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-521A/E

_ PARTS LIST

Parts without Parts No. are not supplied.
Les articies 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 &t B ¥ B & &S 8 & £/ 8% &

WS CENNECTING WIRE(APSF.B1)

Wé AN E3
W? 1 *

ANT CARLE
DICCRRD

Al 10 HEAT SINK
Az S * SHIELDING CEAVER
Fl 1 - (8A)
- WIRE BAND
Al 4 MELNTING HARDWARE.
Ad H BUSHTING

[EROHEAD TAPTITE SCREWCANT
- g ROHEAD TAPTIT REW
E 1H PAN HE oI
= TR FLAT HEAD MACHINE
R1 J o 1/10W
R 1/7a8W
w3 1720
4 JO1/10W
RE; J o 1/10W
Ry -0 SRLTD 180 1/72W
o1 Il DIRDE
0 D& DIADE
L3 #| HEKLE ;\ [DIBDE
na MIan? DIBDE
LT M1308 DIRDE
Ly DIBDE
IC1 IWER

RN

W
s I.VI k —
Wi J
-14 K.
dlgbﬂ 31 f)ﬂf'l ) 16WU
FEIH1T03K i HH’ i ﬂ FH OUF K
o DR ERIDI0BZ DHIP O 1. OUF Z
I [ ;
= 1N TRIMNE I [Nh (H% )
[ L1 31300 CRYSTAL RESENATER (4, 124304MHZ)
RDAEFE CYLND CHIF R S6K J o 1/8UW
- RDATF CYLND CHIP R 1.0M J 1780
R4l CYLND CHIP R O100K J o 1/8W
7 RD4TFE CYLND CHIF R O1L0OM Jo1/8W
RO 9 RI41FE CYLND CHIR R O100K J 1/8UW
Ri0 -13 - CYLND CHIFP R 47k J  1/8W
fid RD41 CYLND CHIF R 2.2 J  1/8W
Fe1% R4 1 CYLND CHIF R O10K J 1/8W
R1é6 RD41 CYLND CHIP R 47K J 1/8W
R17 18 RD41 CYLND CHIP R 470k J  1/8uW
R1% CYLND CHIF R 4. 7K J 1/8BW
Rz6 CYLND CHIP R O1. 0K J 1/84W
E: Scandinavia & Europe K:USA P:Canada  W:Euope TM-521A : K
TM-521E : W
U: PX(Far East, Hawaii) T:Englend  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 mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PRES (& | )5 B & ® 5 B & A/ AR # | %
UR1 RO5-3441-05 PRTEMTISMETER (10K
VRZ ROS-4420-0% FRTENTIOMETER 50k}
51 & 540--1086-05 FPLUSH SWITEH
59 10 540-2458-05 FLUSH SHITCH
pt -4 155184 DIADE
13 LASO06M 1I(LDw JQTURQT]NN REGULATRR)
e MS51951 BML o i
It3 ¥ 79106G-931-1R C{MICRAFRE
14 KRR-Z001 TCOCHIR NE1MNRB)
[} DTC124EK DIGITAL TRANSISTAR
2 25C27120Y) TRANSTSTRER
- | _WO2-0388-05 FRTARY ENCRDER
TX-RX UNIT (X57-3240-XX) -11 : K, -61 : W
C1 T CCP3FCHIHIRED CHIF 1. 5PF [ ]
Ce CEP3FSLIHAT0Y CHIF 47RF J
3 P3FCHIHR S CHIF 0. 7SR [
L4 7 F3FRIH1I02K CHIF 1000FF K
CS CLP3FSL1IHA70T CHIE O 47PF J
L6 CKP3FBIHIOZK CHIF 1000RF K
C? - “SLIHATOS CHIF 47PF J
8 B “BIH103K CHIF 0.010UF K
[ CP3FBIHIDEK CHIF 1000FF k.
10 CKT3FBIH103K CHIR 0.010UF K
1 P“FIHlHULDL CHIF 2 0OFF [
! I - CHIP 1.° i
| 3 erul]deDJ CHIF 47RF J
14 STPIFCHIHR?SC CHIP . TOPE [
C1o UK:SFH1H1DHP CHIF 1000FF K
16 CC73FSL1IHA 7?00 CHIFP 47FF J
L1y CP3FRIHIOZK - 1000FRF K
219 P3FBIHI03K 0. 010UF K
Cz20 KYIFRIHI0ZK 1000 i
21 CKT3FBIH103K 0. 010UF K
Loz CE?IFCHIHOZ0C CHIF 2. OFF I
23 SO 3FCHIHO30C CHIF 3. OFF E
£24 CCP3FCHIHO20C CHIF 1 z 'F [
25 COP3FELIHI0LT CHIF 100 J
L2t CIP3FRIHTIOZK CHIF 1000FF K
28 CEO4AEWTA470M ELECTRE 47UF 10WY
29 CRTP3FBIHI0O3K CHIF 0.010UF K
C30 CK7P3FRIHIOAK CHIF 1000FF K
£31 CEQ4AEWIC 100M EIETTRE TOUF 16WY
23z CKTP3EF1C109Z CHIF 1. OuUF Z
£34 .35 CEQ4EW1A470M ELECTRA TUF 10WV
36 37 CKP3EBLE 104K CHIER 0. 10UF K
£38 .37 CEP3FBIHI02K CHIF 1000RF K
-40 CEQAEWIA470M ELECTRE 471 10UV
£41 CKP3ERTEAT 3K CHIF L 0470F K
42 “F)4EM1H4IUM 10WY
£43 K
44 1] Z
L4t 2700RF K.
=47 h%rﬂFH1H1ﬂ%k 0. 010UF K
E: Scandinavia & Europe K: USA P:Canada  W:Europe TM-521A : K
TM-521E: W
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-521A/E

24

» New Parts

PARTS LIST

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

Ref. No. [Address [Nc« Parts No. Description Desti- |Re-
Parts nation |marks
SRES & || ¥ B a8 B 5 B8 a8 a/ M % o)
— —
-48 Ce-0501-0% I H P H\N 1. SF 5. 3WY
£an EQ4EWT1A4TIM 477 10WY
50 FBR1HIO3K 0. DI0UF K
FRIHIL 1000 k
[ HIHOSB0D 3. 0FF D
58 CHIF k
IHIF g
CHTE &
CHIF J
CHIE I A
IZHTP o 0, 1o K
1L EE 1O 1l
CHTF 0. DIHIE
N CHITE l SED0FF k.
bt 67 CHTE I 0,010k
L68 1O
69 |
l" K 0] L HAY
k
74 CHTP 1O K
41F (RN RRRRINI S
1P J
'5 DFF I
F, R N
CHIE ! 1, DR )
IR 1O N
. DRE [
1. IH_,H"“ Z
v
836y TR
jAninty.
- 1MW
[ RIHID3K k
L91 0= 33- ﬂ' I AW
32 93 g
L4 I
95 8
R [
97 i
98 v
799 WY
C100.101 k
102 J
[ ][73 104 K.
-
l ]U(. RE 14WY
107 CHIF TAN 1TEWY
£108,109 CHIP SE00FT K
2110 CHIP I 0. 10UF k.
C1i1 CHIR 100F J
[ CHIFP 1000 K
C113-115 CHIP 0. (']1[JUF k.
Cll6 J CHIP - k.
E: Scandinavia & Europe K:USA P:Cenada  W:Ewrope TM-5§12 :‘;(v
TM-521E :
U: PX(Far East, Hawai) T:England  M: Other Areas
UE : AAFES(Europs) X: Austrafia A\ indicates safety critical components.



TM-521A/E

» New Parts PARTs LIsT

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

=7 - —
Ref. No. Address (New Parts No. Description Desti- |Re-
Parts nation |marks
PRES &t B |§ | B & % 9 B & /728 ¢ "%
C117-119 CUP3FSLIHI0NT CHIP 100PF J
tiz0.121 FRIH10Z2K CHIP 1000FF K
Ciz22-124 FOLIHIOLT CHIF 100FF J
£12s CT3FBIHS 6K CHIF L 5600FF K
C126.127 CUTP3FSLIHINLT CHIF I 100PF J
cies “RIHT03K CHIF T 0. 010UF K
JAHLOLT CHIF 100FRF J
JAEWIT100M - R 10U 16WY
WIA4TOM 47UF 10wV
Y SLIHI01D 100FF J
138 CKTPIFRIHLI03K CHIF 0.010UF K
£139,140 [ SLIMI0LY CHIF 100RF J
TERMINAL
I_..EQNNFI HN(u WIRE K.
It "R (2F) K
Je
J3
J4
JS
Jé& )
J7P .8 FIN CENN (553-9)
v -1 MINYT PIN °
W3 .4 % INTBHED WIRE
WS FINISHED WIRE
F0- 1 37504 SHIELDING PLATE
G055~ 14 SFRING
MEUNT ING HARDWARE
SPACER (FAR 1L11)
L1 TIXE (12, BMHZ)
L EMALL F . S6UH)
L3 4 B TEAL 1.
L5 SMALL FIXED TNDUCTER (0. S61H)
Lf 8T (UXR)
L7 } ZRTL . PMHZ)
LB I"II" F (59, TMHZ)
L10 Mﬂl L = CTRR C10UH)
L1 ) i 2 SMHZ
L1z
L1 CERAMIT FILTER -_:“;EZ)
L14 IFT
L1% CERAMIL DISCRY
NB7?-2 60646 BRAZIER HEAD TARPTITE SCREW
R1 CYLND J  1/8W
Rz 4 § J o 1/8W
R3 F IJMF J  1/8U
R4 RD4TF CYLND J 1/8W
RS 6 RD41F CYLND OH ].F' J 1/84
R? RDATFREBSE0. CYLND CHIF R 56 J 1/8W
R8 RDATF [ CYLMD CHIF R OIS0 J 1/84W
R? RDALE CYLND CHIFP R O10K J 1/8W
R10 RIM1F H:'Hml l' CYLND CHIP R 100 J 1/8u
E: Scandinavia & Europe  K:USA P:Canada  W:Europe TM-521A : K
TM-521E : W
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-521A/E

» New Parts PARTS I-IST

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

. - —— - —
Ref. No. Address [New Parts No. Description Desti- |Re- 1
Parts nation |marks
PRES 4 B % B a8 8 & /0 8K # | %
K11 Rz~ CHIP R 0 8kHM
R1z RD41 [ HIF R 470 J o 1/8W
R13 RD41F [ 1 00k J 1/8W
R14 RDA1F o Z l F‘ R 47 J 1784
R1% RDATF ["'YI.‘.,ND CHIF RO100 J o 1/8W
17«18 CYLND "HfF' J 178U
R1% YL NI) i IF J1/84W W
R2T s [ Jo1/8uW
, KD /1 1 5 [ J o 1/8U
Re'e! KDALY [ J o 1/8W
R 1 E R CYLND CHIF RO1,0M 71784
FDe 1F CYLND CHIF R 33K J1/8W
RD4ALF CYLND CHIP R 4-. T J 1/8UW
FoaLr CYLND UHIF RO1. 0K I1/8u
R4l CYLND CHIF R 1 []I-; T 1780
» 30 RE L CYLND I HI f' Jo1/8W
F" D4 1F B [ Jo1/8W
D41 J1/8W
4 100K Jo /80 8
[RERNIEY W
<4, Pk J /B0
1 f]k Jo 180
JoL/8W
T 178U
Jo1/8BW
R4Z I 1/8W
R43 J 1780
Ra4 Jo1/8W
R4S . J1/8UW
Ra& l‘tiI HD I o [F‘ I1/6W
R4¢ .48 CYLND l HITE g1 /8W
R49 YLk J 1784
RS0 J o 1/8UW
RSéa Jo 1780
RET [ 1/8W
R58 Jo1/8W
R59 JL/Bu
RéE) oo1/80
Rz I 1/8W
R&3 J1/8W
Ré4 Joo1/8UW
R&ES )¢ Jo1/8W
Ré6 RD41F 1t CYLND CHIF Jo178W
R&? BOATFRAR CYLNDG THIFP R Jo /80
R&9 R Da1FRAH CYLND UHIF RO180 Jo1/8u
R7CY DA1E CYLND CHIE RIS J o 1/78W
R71 F\DIHPHZ DYLND CHIF R O10K Jo1/8W
L REO4ATF CYLMD CHEF R4, 7K J  1/8UW
R74 RS- 06E THIF R 0 8HM
R R -0687- CHIF R 0 f-M
R76 RD4 1 FBAH CYLND CHIF R O10D Jo1/8W
P RD41F CYLND l"HH' R4, 7K J1/8UW
RP RD41F Yl 2 R 680 J o 1/8W
RB10) RD4 1 CYLND l.HlF‘ R 100 Jo1/8W
E: Scandinavia & Europe K:USA P:Canada  W:Europe TM-621A : K
TM-521E : W
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-521A/E

» New Parts

PARTS LIST
Parts without Parts No. are not suppiled.

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

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

PHRES & B |§ B a x5 B & 5/ % #* A

RB1 CYLND CHIE R 3,3 J o 1/8W

R8z2 .83 CYLND CHIP R 47K J 1/8W

RE3 4 CYLND CHIF RO33K Jo1/8W

RS 87 IHIF R 0 8HM

RBE CYLMD CHIF RO100K J o 1/8u

RB9 RD41HE CYLND CHIF R oo1/8W

R“)U RD41F CYLND CHIF R Jo 18w
CYLND CHIF R Jo 18
CYLMD CHIF R J 1B
CYLND CHIF RO10K oo/l

R74 CHIF R

RP& 97 CHIP R

R7E3 J CYLNMD CHIP R J gz

3 fD/HH 4744 CYLND OHIE 0 avik g W

R10I0) a1k 73y CYLMD CHIP B 47k Jo 10

R1o CYLMD CHIF R 2.2 o1/

RO 103 CHIF R F}‘ §

R104 CYLND EHITP ek [ =1 W

R106 LHIF R ﬂ FIHM

R107 CHIF R 3 MM W

RI1I8 CHIF R [REERIEtY

R109 CYLMD CHIP Il g

f110 YL CHTE RO18K J 1

R111-113 CHIP R 0 RHM

VR TRIFMING FPRT, (2R

VR * TREMMENG POET. . Wk

VRE -5 TRIMMIMG PET. 10K} K

VR4 5 & TRIMMIMG F8ET, 1 b

VR, TRIMMIMNG FRT, CLOEDD

Wi .2 JUMFER REST 03 8HM

Wé, . JUMPER [AERRISTY b

W7 JUMEER 0 Rk I

D1

ne

D3 .4

D& SRODIADE

Dé L DIRDE

ne .8

D9 #+

DI A1l

I

13 #

14

fl (I\F\W% AME)

r HH TRANS LS TAR

CHIF TRANST
Al CHIF TR
1163 CHIE TR
19 LHIF TRA

10 .11

01z
13 .14

DIGITAL TRANSTSTRR
CHIFP TRANSISTOR

3 b — - — |
E: Scandinavia & Europe K: USA P:Canada  W:Europe TM-521A: K
TM-521E : W

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

27



TM-521A/E

» New Parts

PARTS LIST

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

. p— —
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PRES &t B 5 B & % 5 B & /8 B &® ;e
[115 1]]n:(Y1 CHIF TR
CHIR
CHIP TRE
DIGITAL
CHIF TRANS TS
)' MH"" DIGITAL TRANSISTER
Dl-1ﬂ(.(YJ CHIF TRANSTSTER
DIGITAL TRANSISTHR
THERMISTHR (5K
THERMISTAR (3501
16 8-05 MESULE UNTT (DD CRENY)
# 50-11 SUB LNITT (VIZED
3000 MEDULE UNIT (AP
~00 MEDULE UNIT (IF)
5000 MEDULE UNIT (5
-00 MRDULE UNIT (M1
317000 MBDULE UNIT (V8L
¥ -3410-00 MEDULE UNIT (AFT) o
SUB UNIT (X58-3350-11)
1 “HlHlﬂLk CHIF 1O0DFF K
Lz L B CHIF O 0. SPF L
L3 |1HDBUP CHIF 3 0PF r
4 FLHIHOAOD DHIF O 6. OFF D
£5 CEPEFCHIHOAD0 CHIF O 4. OFF N
Cé FIZHIHORSE CHIP [
C? 3FSLIH470S CHEF J
7 .10 PAFBIHAT 1K HIF 4;0&% K
Cil PAFSLIHIOLY CHIP I 100FF J
riz CET3FRIHIOZK CHIF I 1000FPF K
£13 o FRIHIO3K CHIP 0. 0100UF K
14 SIHIDLT CHIF O 100FF J
C1S .16 11HOTOD CHIF O 7. OPF D
C17 .18 FIZHIHOZ0C CHIF &, 0PF [
19 CCT3FCHIHDA00 CHIP 4. DFF =
calr -24 CKPIFBIHIOZK CHIF C 1000FF K
=3 CHIF 7. 0PF D
" FUHIHOZ0O CHIF O 2. 0PF [
£103.104 CHIHOZ0C CHIF 3. 0FF r
2105, 106 IFSLIHI0L] CHIF 100FF J
L1007 CHIP O 0. 010UF K
108 CHIF IDOOFF K
£109 ] CHIP 0. 010UF K
2109.110 FBlHlDrK CHIP 1000FF K
cirtsi1z 920001 - CHIP Tan 0. 1UF 350V
£113 CHIE © . D3UF
C114.11% = 0. 68UF
C116 0. 037UF
ci1v 0. 330F
£118 0. 47UF
CHIF TAN 0. 1UF FGWU
CHIF 100FF J
CHIF 0. 0470F K
TRIMMING CAF C3PF

E: Scandinavia & Europe K: USA
T:England

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

28

P: Canada
M: Other Areas

X: Australia

W:Europe

TM-521A : K
TM-521E : W

A\ indicates safety critical components.



TM-521A/E

_ PARTS LIST

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

L n —— w L —
Ref. No. |Address|New Parts No. Description Desti- Re-
[Parts| nation imerks
SRES |t B | § B aRS £ A £/ 8K #
J1 % E40-5162-05 PIN CENNECTSR  (3P)
Jz E40-5047-05 FIN CANNECTBR  (4F)
J101 E40-5158~-05 PIN CENNECTAR  (4P)
Ji0z # E4A0-5161-09 FIN CANNECTER  (3F)
l.1 #| [.33-0713-0% CHBKE CRIL ( 180ONH)
Le L.40-1081-80 SMALL FIXED INDUCTRR(100NH)
1.3 1.40-1881-80 SMALL. FIXED INDULCTBR (180NH)
E12:0 CHIF R 220 J  1/10W
R1 CHIP R 10K J 1/10W
v CHIP R 47 J 1/10W
R3 CHIF R 120 J 1710
R& LCHIF R 3. 3K J O 1/710W
7 CHIF R J 17104
RE CHIFP R J o 1/10W
9 CHIF R J 1710
R10) RETP3FREAL03T CHIF R J 17100
R11 RE73IFR2AB20J CHIF R J 1/10UW
R1z CHIF R 47 J 1/10W
Rid4 CHIP R 10k J 17100
R1% .16 CHIF R 4., 7K J o 1/10W
F17 THIF R 1. 0K J 1/10UW
RIMN CHIF R 18 J 1/10W
f10e 330 J 17100
R103 Jo1/10W
R104 J O 1/10UW
R10% 1 J o 1/10W
106 150 J o 1/10W
R0V CHIF R 100 J o 1/10W
F108 CHIF R 33k J o 1/10u
R117 CHIF R J 1/10uW
R110 UHIF R J  1/8W
R111 CHIF R J o 1/10W
Rite CHIF R J 17100
R1I13 CHIF R J 1/10W
R114 CHIF R Joo1/7100W
R115:116 THIFP R J 17100
118 CHIF R J o 1/10u
R119 CHIF R 0 8HM
R120 CHIFP R 2l J  1/8W
R121 CHIF R ! J o 1/10W
Rize CHIF R J1/10UW
D1 CHIF DISDE
Dz CHIF DISDE
D3 CHIF DIBDE
D4 5 HSKZ27?T ZHIF DISDE
IRRNR DLS5158S CHIF DIMDE
12101 #1 MBSOPPEF IC(PRE SCALER)
10102 MESTOD6AFF IC(FRED SYNTHESIZER PLL)
1103 NJIMZ2204M TC(BP amMP X2)
31 25K508(k51) CHIF FET
[z 2504093 CHIP TRANSISTRR
Nl CHIF TRANSISTER
moz 250271 CHIfF TRANSISTER
- Scandinavi . ' ’ TM-521A : K
E: Scandinavia & Europe K:USA P:Canada  W:Europe TM521E : W
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-521A/E

»* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

1— . —_—
Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation |marks
PRES &t B & B R % 5 # A /8 % * |
APC UNIT (X59-3130-00)
01 CHIF T O0FF K -
e THIF TAN 1. alE . SWY
3 CHIE O 4 4
[ THIF 1008 K
[ THTE T ATD0FE K
N3 CETAFBIMIDZK CHIE 1ON0RF K
E23-0471-05 TERMINAL
R1 RD41F CYLND CHIF R 202K J 1780
2 Rpa41F CYLMD CHITFR R3Ok J o 1/8UW
R3 RDALTF CYLND UHIF RO, 5k J 1780
R 5 RD4TF CYLND CHIF B 1D Jo1/8W
Ré RDALF CYLND CHIP R O1. 2K J1/8W
.z FiWt CHIP TRANGISTER
23 1 ol ematiesoy) CHIFP TRA R L
IF UNIT (X59-3140-00)
o1 T CHIP . 1000FF K
re CHIP o 4700RF k
-3 CHIP T 33RF J
L4 CHIP 4700RF K
(5} CHIP O SE0FF J
Cé& CHIRP 1 47D0FF K
Ny CHIF 0.010U0F K
L8 10 CHIF 0. 10UF K
E23-0471-05 TERMIMAL
L1 201181 SMALL FIXED INDUCTRRZZ20UH)
(= 49505 CHIP CHA QILCIMH
R1 e RDATFRZBI04] CYLND CHIF R O100K Jo /80
R4 RD41F ] CYLND CHIF R J o 1/8UW
RS RD41F CYLMG CHIF R O1. 8K Joo1/80
It || _TATPGLLF L0 (FM IF)
SQL UNIT (X59-3150-00)
1 T JFBIHTIOZK CHIF O 1O00RF K
e " H ] CHIF AAPF T
4 CHIP-T AN . 3WY
L5 CHIF 1. IF Z
6 CHIP-TAN 3. &8UF 2N
C¢Y .8 CHIF M. K
-9 CHIF - . 8
Li0 CHIF T 0 N330F K
TERMINAL
R1 RD4LF CYLMNDY CHIP T 178U
Rz RD41F CYILND J 180
R3 RD4F CYLND CHIF Jo1/8BW
R4 RDATFR: CYLND CHIP roo1sau
RS RD41FRe CYLNG CHIE T 1/8UW
Ré RDALF CYLND CHIF J1/8W
RY RhRa1y CYLND CHIP R Jo 178
K7 RD41FRS CYLHD CHIF R4, 7K A el
E: Scandinavia & Europe K:USA P:Canada  W:Europe TM-521A : K
TM-521E : W
U: PX(Far East, Hawai) T:England  M: Other Areas
UE : AAFES(Eurape) X: Australia A indicates safety critical components.
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TM-521A/E

S 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 gsliefert.

Ref. No. Address (New Parts No. Description Desti- |Re- I
Parts nation |marks
PWRES @t B % #f &4 B 5 & B/ 8K - %
K10 RD41FB2R474J CYLND CHIP R 470K J  1/8W
R11 RDAIFRZBZ73J CYLND CHIP R 27K J 1/8U
R1z RD41FBZ ] CYLND CHIP R 22K J 1/8u
R13 RD41F iN) CYLND CHIFP R 2.2K J 1/8W
R14 RD41FBZB393J LYLND CHIF R 39K J 1/8W
R1% RD41F CYLND CHIP R 27K J 1/8W
R1é RD41F CYLND CHIP R 330 J 1/8W
R17? CYLND THIP R 2. 2K J 1/8W
D1 CHIF DINDE
ne CHIF DIBDE
Xh] s e CHIF TRANSISTAR
13 .4 "5 (R) CHIF TRANSISTER
BES b | 120 CHIF TRANSISTAR o
MIC UNIT (X59-3160-00)
] 3FRIHZZ3K, CHIP I 0. 022UF K T
CHIE 1. OUF VA
CHIFP 0. 033LF K
5 CHIR 0. 022UF K
CHIP o 1. OUF Z
[y CHIP 100FF J
-8 CHIF 2 700RF K
8] CHIF 1. OUF Z
£i0 LIHIOLT CHIF O 100PF J
o1 FHRIHBZ1K CHIF B20PF I
Ce 3047105 TERMINAL
Fa1 RD4ATF CYLND CHIFP R O12K J 1/8UW
Re D4 iF CYLND CHIF R 47K J 1/8BW
23 RDATFRZBDA3] CYLND CHIF R 56K J 1/8W
R4 RD41F ] CYLND CHIFP R 100 J  1/8W
RE RDATF CYLND CZHIP R O150K J 1/8W
Ré RDA1FR CYLND CHIF RO100K J 1/8W
RY RD41FR; CYLND CHIP R O100 J o 1/78W
kB RD4TF CYLND CHIF R O15K J 1/8W
9 RD41FR z CYLND CHIF R 47K J 1/8W
R10) RD41FRZRSE CYLMD CHIFP R S60 J o 1/8W
fi1d CYLND CHIP R 270K J 1/8W
R1Z CYLND CHIF R 56K J  1/8W
13 CYLND CHIP R 220k J 1/8W
Rid ~14 CYLND CHIP R 82K J 1/8W
R17 CYLND CHIP R O10K J o 1/8W
R19 20 R92-0687-05 CHIF R 0 8HM
RS R7e-0687-05 CHIP R 0 8HM
101 2 | | _MNJIM4ESEM IC(BF AMP X2 _
VOL UNIT (X59-3170-00)
1 s [ cKP3ERIELDAK CHIF 0. 10UF [§ -
-3 ) F1e1047 CHIF I . 10UF Z
c4 ~0004-0% CHIF TAN 1UF 16WV
E23-0471-05 TERMINAL
R1 -3 RD41FBZB4T73T CYLND CHIFP R 47K J 1/8W
R4 RDA1FB2B823J ZYLND CHIP R 82K J 1/8W
RS RD41FB2B103J CYLND CHIP R 10K J 1/8W
Ré& RD41FB2B104J CYLND CHIP R 100K J 1/8W
E: Scandinavia & B K: USA P:Canada  W:Euro TM-521A : K
inavia & Europe Caneda pe TM-521E : W
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe)  X: Australia A\ ndicates safety critical components.
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TM-521A/E

32

* New Parts

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

= »

PARTS LIST

- 1— : —
Ref. No. Address |New Parts No. . Description Desti- |Re-
Parts nation |marks
PRES |t M | F B & F S B & E/8 B % 15| o
R? RD41IFRZB27E CYLND CHIF Jo1/8u
RE RDATFRZH CYLND CHIP < Jo1/8W
R RD41TFRS CYLMD CHIP RO, 7K J 180
Di 155224 CHIP DISDE
we FINAD&LRES T CALAD ANALBG
4 LL?P5E32 TEARTLATERAL Sh
1 DTC 44k DIGITAL TRANSIS
Nz .3 | _DTAL14EK DIGITAL TRANS _
AFC UNIT (X59-3410-00)
r1 o CHIP © 0. 0390F K o
s CHIP 0. 010UF K
C3 CHIP O 1000FF K
4 FE1H103K CHIP 0. 010UF K
£ CKP3FHIE3Y3K CHIF 0. 039UF &
) 92 -0005-05 CHIF-TAN 2. 2UF 1. 3WY
[ CKT3FBIHLIOZE CHIF 1000FF K
Ez3-0471-05 TERMINAL
R1 CYLND CHIF R J o 1/8uW
Rz CYLND CHIP R 2 J 1/8W
R3 CYLND CHIF J o 1/8W
R4 B4?ET CYLND CHIf J 1/8W
RS RDA1FRZB1I04T CYLND CHIF J 1/8UW
Ré RD41FR2E CYLND CHIP J 178
R7 RD41FR2 CYLND CHIP J1/8W
R8 .9 RD41F z CYLND CHIP J 1/84
R1D) RD41FR2RATE, CYLND CHIF J 1/8W
R11 RD41FRZB273J CYLND CHIP J 1/8W
R1z RD41FRZB393J CYLND CHIF R 39K J o 1/8W
Il NJIMASS8M IC(RF AMP X2
Iz MN4D6LBS TC(OUAD ANALRG SWITEH)
I3 IMH2 I
2} 25027120Y) CHIF TRAMSISTOR
nz DTI144EK DIGITAL TRANSISTER

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

W:Europe

TM-521A : K
TM-521E: W

A\ indicates safety critical components.
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TM-521A/E

PACKING

D £

Polystrene foamed plate
(H13-0812-04)
Warranty card
(B46-0410-20) : K
(B46-0419-00) : W
Instruction manual
{B50-8221-00)

Protection plate
(H13-0814-04)

Protection bag
(H25-0720-04)

DC cord ass'y Mounting hardware

(E30-2053-05) (J29-4147-14)
; Stack plate
Protection bag (A13.0651-13)
{H25-0049-03)

Micropohne
(T91-0359-05) : K
(T91-0365-15) : W

Protection bag

2 Screw set {H25-0720-04)

(N99-0318-05)

Fuse (8 A) —/@

Polystyrene formed fixture
(FO5-8021-05)

(H10-2627-02)

Item carton box
(HO1-8171-04) : K
(H01-8172-04) : W

TM-521A/E

|
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TM-521A/E

DISASSEMBLY FOR REPAIR

Replacement of Lithium Battery

1. Remove. the eight screws from the upper and lower case
(@). Loosen the four screws on the left and right panel
(9), and remove the upper and lower case.

2. Release the stoppers fixing the front panel and sub-panel
(@), and remove the front panel (@).

Case (Upper)

C—-cm@a

3. Pull out the main control knob (@).
4. Using the special tools (T-047-01, -02), remove the MIC
connector nut and spacer ring ().
5. Remove the two screws (@), and remove the sub-panel.
6. Remove three screw (@), and remove the Control unit.
As it is connected to the TX-RX unit at the rear of it via
a connector pin, disconnect it gently when removing.
7. Remove solder from two points (€)), and replace the lithi-
um battery. Frame

Case (Bottom)

4
o

CoMlrol unit

LAlL

S /‘,@W“
)

Main knob

A Lithium
4 battery

Downloaded by
RadioAmateur.EU

Spacer ring

Microphone connector
nut

Soldering iron
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[ M-oz1A/E

DISASSEMBLY FOR REPAIR

Disassembling procedure of the Complete unit

8.

9.

Unplug the cord from J9 and J10 of the TX-RX unit
(X57-3240-00) (@).

Unplug the connector from J2, J3, and J5 of the TX-
RX unit (X57-3240-00) (@).

10. Remove the 8 screws (@) that fix the unit to the main

11.

12.
13.

14.

15.

36

chassis, and pull the unit in the direction of the arrow.

Remove the four screws () that fix the cover of the
unit, and lift the cover in the direction of the arrow.
Remove the 8 screws (@) that hold the unit(X45) (A/2).
Remove the two screws (@) that hold the IC at the back
of the unit (X45) (A/2).

Unsolder the Ground wire, and then remove out the unit
(X45} (A/2) in the direction of the arrow @.
Unscrew the nut (@) that holds the speaker unit in the
direction of the arrow.
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BLOCK DIAGRAM
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TM-521A/E

ADJUSTMENT

Required test equipment

1.

2.

10.
11.

12.

13.

14.

DC V.M

1) High input impedance

RF VTVM (RF V.M)

1) Input impedance: 1 MQ min., 2 pF max.

2) Voltage range: F.S=10 mV~300 V

3) Frequency range: Up to 1300 MHz

Frequency Counter (f.counter)

1) Input sensitivity: Approx. 50 mV

2) Frequency range: Up to 1300 MHz

DC Power Supply

1) Voltage: 10V~ 17 V, variable

2) Current: 15 A min.

Power Meter

1) Measurement range Approx.:

2) Input impedance: 50

3) Frequency range: 1300 MHz

AF VTVM (AF V.M)

1) Input impedance: 1 MQ min.

2) Voltage range: F.S=1mV~30V

3) Frequency range: 50 Hz~ 10 kHz

AF Generator (AG)

1) Output frequency: 100 Hz~ 10 kHz

2) Output voltage: 0.5 mV~1V

Linear Detector

1) Frequency range: 1300 MHz

Field Strength Meter

1) Frequency range: 1300 MHz

Directional Coupler

Oscilloscope

1) High sensitivity oscilloscope with horizontal input
terminal

SSG

1) Frequency range: 1300 MHz bands

2) Modulation: AM and FM MOD

3) Output level: —20 dB to 100 dB

Dummy Load

1) 892, 10 W (approx.)

Noise Generator

1) Must generate ignition-like noise containing harmon-
ics beyond 1300 MHz.

B0W,3W,1W

15. Sweep Generator
1) Sweep range: 1300 MHz
16. Tracking generator

Preparation
1) Unless otherwise specified, knobs and switches should
be set as follows Table 9.

[ POWER swW ON [ SHIFT 1 oFF
| AF VOL VR MIN | REV sW OFF
| saL voL vR MIN | SCAN sw | oFF
| Low sw OFF | cTCss sw kM) | o

VFO/M SW VFO | ALERT SW (K.W) |
| TonE sw | oFF

Table 9
mic (D (@) GND (MIC)

5@ ®

DOWN (3) -(® 8m
GND @ up

Fig. 24 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 connect-
ing 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.

25,

.

VFOIM_M.IN __MHz_ KENWOOD 1200MHz FM TRANSCEIVER TM-5214 | LOW  POWER
= e — - REV_+ AL SCAN CTCSS  TONE |
& & £ n8
& &. UC,U 0, LUOQZU 5 %
BUSY 0] DDDDDDDDDDDD ONAIR|
S&RF 9 OVER
SHIFT  JREV SCAN  JCTCSS [ TONE
]/
Fig. 25
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TM-521A/E

ADJUSTMENT

Common section adjustment

Measurement Adjustment
Item Condition Test ] - [ Specification/remarks
equipm-
ent Unit [Terminal Unit | Part Method
1. Setting 1} Power supply: DC 13.8 V
POWER SW: OFF
VOL VR: Fully counter clockwise|
SOL VR
:FUlly counter clockwise
VR5 on the TX-RX unit
:Fully counter clockwise
2. Reset 1) Turn the Power SW ON, I Display 1240.000
holding the VFO/M and =]
M.IN SW down :._L—l:' Appeared during 5 sec.
3.PLL FREQ.: 1299.975 ] Digital TX-RX| TP3 [vCO[TCH | 215V *0.1V
volt- modu{ (4B)
Transmit meter le
FREQ.: 1240.000 ggg‘"‘y ChecK Check More than 1.5 V
Receive
4. TX FREQ. | 1) FREQ.: 1270.000 f. countel Rear ANT | 1280/ TC1 1270.000 MHz *+2 kHz
ADJ. power-| panel (IC) |TCXO
Transmit meter ad-
justment
Receiver section
Measurement Adjustment
Item Condition Test - [ Specification/remarks
equipm-
) ent Unit Terminal Unit | Part Method
1. Helical 1) FREQ.: 1270.100 Tracking TX-RX | TP1 |TX-R L3 The specified range
genera- (4E) L4 should be secured 1260 1280 1300
Connect the tracking gener- tor, Os- 100pF D with the GAIN set tqg F
ator to ANT. cilloscH MAX. position.
Connect the Spectrum ope o [—o )
analyzer side to TP1. Spec-| 1p1 sige N X3 Oscilloscope or L3
Connect the TP3 to GND| trum ¥ Spectrum analyzer L4
terminal tracking generator| analyzer| L—o

output: —40 dBy Df,2 15899 | I
2. f (2nd 1) FREQ.: 1270.100 DC:V. M TX-RX| TP1 |[TX-RX Set the voltage at | Note: A ocurate SSG’'s freq.
0SC) (4D) ALT OFF. The voltage at ALT OFF:
SSG: 10 dBx  MOD: OFF TP1 L6 +0.1V
ALT: ON (M-IN PUSH,
SHIFT, PUSH)
3. GAIN 1) FREQ.: 1270.100 AF VM | TX-RX| TP2 |TX-RXL7 (4E) Note: Accurate SSG's freq.
Oscil- (4D) L12 (4E)
SSG output: 5 dBx (MOD.| loscope
0%)
| 4. Discrimin- '1)'FREO.: 1270.100 (K) AF VM Rear SP |TX-RXL14 (4D) |AF MAX
ator Oscil-| panel (1B)
SSG output: 20 dBy loscope
MOD: 1 kHz
DEV: 5 kHz
4. Receiving [ 1) FREQ.: 1270.100 Oscil-| Rear SP  |TX-RX Check SINAD: More than 12 dB
sensitivity loscope| panel (1B)

SSG output: — 10 dBp
| 2) FREQ.: 1240.100

| 3) FREQ.: 1299.900

5. S-meter | 1) FREQ.: 1270.100 LSD ITX-RXVRI (4E) |Set to S1 position |
(S-met-|
SSG output: —4 dBy er)
2) SSG: 16 dByu ' S-meter: all digit lights
6. Squelch |FREQ.: 1270.100 Oscil- EXT.SPTX-R{ VR2 |Squl. OPEN
(Tight SSG output: -6 dByu loscope

squelch) |SQL: MAX

Downloaded by
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M-521A/

ADJUSTMENT

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

5) Press the M.IN switch.| Memory entry is completed.

and the SCAN switch.
When the M.IN switch is
pressed, the M indicator
lights. The SCAN switch
should be pressed wi-
thin 5 sec. after the
M.IN switch is pressed,
or the M indicator goes
off.

Item Condition Operation check Item [ Condition Operation check
4-2. 1} Press the M.IN switch.| The beeper sound changes. [|5. Mem-| 1) Press the VFO/M switch T—,’lindicator lights.
0dd split M) ory to select the memoryj &\
memory _. sindicator lights. chan- channel mode.
channels The memory channel number nel | 2) S ]

: h : elect the desired
display is not light. Ic:ﬁ:tk' memoyr channel to skip
The receive FREQ. memory entry is completed, then selec- using the Tuning control
changes to the waiting mode of the transmit FREQ. memory tion or the Microphone
entry. UP/DOWN switch.
3) Select the desired trans- 3} Press the M.IN switch|l _:?,indicator lights.

L:_l

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

The indicated memory chan-
nel is skipped during SCAN
operation.

JUuuuudy

TX-RX UNIT (X57-3240-XX) ]
®VR5
®VR6
S
L3
® S
VR4
Ore3 ™ '
vCoO L4
TCXO0
VR elel
ch)u e @ LG La
o o ©
L2 hr
TPZ L?
_ 4 l_?
L —
T bd

¢ TX-RX UNIT {X57-3240-XX)

VR1:
VR2:
VR4:
VR5:
VR6: LOW POWER
1.3,4: Helical

L6: f(2nd Local OSC)
L7, 12: GAIN

L.14: Discriminator
TC1: PLL

TCXO (12.8 MHz)
TC1: TX freq.

S-meter

Tight squelch
DEV.

APC

42




TM-521A/E

ADJUSTMENT

Transmission section adjustment

|

Measurement Adjustment
Item Condition Test - [ Specification/remarks
equipm-|
ent Unit [Terminal Unit | Part Method
1-1. APC 1) FREQ.: 1270.000 Power- Rear ANT [TX-R¥ VR5 |MAX More than 13 W
meter panel (IE)
Transmit Am- 12 W
MIC-GND600 Q meter
2) FREQ.: 1240.000 Check 10~14 W, Less than 5.5 A
Transmit
3) FREQ.: 1299.975
Transmit
1-2.LOW | 1) LOW SW: ON 0 I " ICheck | 0.5~2 W, Less than 2.5 A
POWER |  FREQ.: 1270.000 TX-RX VR6 |1W +0.2 W, Less than 2.5 A
Transmit
Transmission section adjustment ) )
Measurement Adjustment
Item Condition Test | T T Specification/remarks
equipm-|
ent Unit |Terminal Unit | Part Method
2-1. DEV 1) FREQ.: 1270.000 (K) Linear| Rear ANT [TX-RX¥ VR4 |*+4.4 kHz +200 Hz
AG: 1 kHz, 30 mV (W,T) | detector panel (IE) (Either + or — valug There should be no abnormal
50 mV (K) Oscil- which is larger) within detecting range.
2-2. MIC AG: 1 kHz, 3mV (W,T) | l9scope VR3 +3.0 kHz +2.2~3.6 kHz
GAIN 5 mV (K) Power-
meter
Microprocessor operation check
r Item { Condition S Opération check Item Condition Operation check
1. Reset| 1) Turn the power switch| Display - q 717 4-1, Simplex memory channels are: MO~ 9, MA, b.
ON holding the VFO/M M '€ .00l Memory| Determine the desired FREQ., SHIFT, CTCSS, TONE FREQ.
and M.IN switches| Thel “tlindicator and the || entry then follow the procedure below.
down. Memory channel number dis- || {simplex -
3) Reloase the VEO/M and play light for approx. 5 sec. || standard 1) Press the M.IN switch. gir;;{:fr;iwgﬂschannel number
M.IN switches after release the switches. offsets) : —
: - 2) Select the desired|
2. FREQ.| 1) Press the M.IN switch indicator lights. memory channel using; | Li!
step - N P ——— the Tuning control or the =
selec- 2) fégis g]risl\g.”:lhzwﬁgll Display on UU[/U&,‘ Microphone UP/ DOWM .r'“ —:
. i | SR}
tion switch within 5 sec. Turn the Tuning control and switch.
the UP/DOWN siwtches to in- l—(r)]rlﬁ sleezlt%c(:jtl\?v?trs‘?noglgetze
crease or decrease the figures p ; -
as shown below after the M.IN switch is
20 25-510<126—, pressed. ,
l 3) Press the M.IN switch| Memory entry is completed.
15 CCw CW 15 within 5 sec. after the
l memory channei selec-
125-10-5-25-20— tion is completed.
| 3) Press any switch except| Receive FREQ. lights. |/4-2. | 1) Select the desired
the LOW and the Power| {fo return to the normal || Odd split FREQ. using the Tuning
switches to return to the] FREQ.) memory control or the Micro-
normal receive FREQ. channels phone UP/DOWN
F- F switch.
3. FREQ.| 1} Press the MHz switch.| The kHz digits goes off. (as described in Iltem
::gc— 2) Turn the Tuning control| Rotating the Tuning control 4-1.)
- switch to CW or CCW.| switch changes the FREQ. in
tion 1 MHz ste
{(MHz)| | p-
3) Press any switch except| The kHz digits lights.

the LOW and the Power
switches to return to the
normal receive FREQ.

A1
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TM-521A/E rc BoARD vIEWS

V¥ VCO UNIT A {X58-3350-11) ¥ VCO UNIT A (X58-3350-11)
(Component side view) {Foil side view)

2SC3356
28C2712 (Y)

B
E @c
2SC4093

K
8
C

2SK508(K51)

)

MB507PF
5/\
8 O
¥ VCO UNIT B {X58-3350-11) ¥ VCO UNIT B (X58-3350-11) 4
a (Component side view) (Foil side view) 1
[ 2 \ MB87006APF

IC101 : MBSO7PF IC102 : MB87006APF IC103 : NJM2804M Q1 : 2SK508(K51) Q2 : 28C4093 Q101 2SC3356
Q102: 2SC2712 (Y) D1 :1T32T D2 :HVR12 D3:15V209 D4,5:HSK277 D101 : DLS1585
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WV IF (X59-3140-00) (Component side view) V¥ VOL (X58-3170-00) (Component side view)
L2
8
ci R4
— 3
c2
£ e f] 4l
“ 10 s 8 7T 6 5 a4 3 2 t# 6 8 8 T & 5 4 3 oz 1

IC1 - TA7761F IC2 : MN4066BS IC4: LC7532M
Q1 : DTC144EK Q2,3 : DTAVT14EK D1 : 155226

W APC (X59-3130-00) {(Component side view)

c4
V¥ SQAL (X59-3150-00) (Component side view)

11 10 9 8 7 2] 5 4 3 2 1

Q1,2 : FMW 1 Q3 - 2SA1162(Y)

V¥ AFC (X59-3410-00) (Component side view)

4 10 ° 8 T & 5 4 3 2 4 (

Q1,2,5,6 - 28C2712(Y) Q3,4 2SC3295(B)
D1 - 1585226 D2 1S5181

W MIC (X59-3160-00) (Component side view)

IC1: NJM4558M  IC2: MN4066BS  IC3: IMH2
Q1: 2SC2712(Y)  Q2: DTC144EK

2S5A1162 2SC2759

2SC2712  2SC3295 2SK508 FMW-1
4 o &
¢ 1
E G S 7
IC1,2 NJM45G5E8M DTC114EK
. DTC144EK
MW4066BS TA7761F LC7532M IMH2 DTC124EK DTA114EK NJM455SM
’ 'N@PUT N E; ouT
0

ND
G Vee




BATT

¥ FINAL UNIT (X45-3200-00)
(Component side view)

ILLOW
3IINAONW ¥3IMOd

IC1:M67711 Q1 :2SC2558K D1 :DLS1585 D2 : DSA3A1

V¥ FINAL UNIT {X45-3200-00)

(Foil side view)

D3 : HSK151

POWER MODULE
ME77! |

D4,7 : M1407 D5,6

: M1308

BATT

w4
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V¥ CONTROL UNIT (X53-3160-XX) -11:K, -61:W

(Component side view)

TM-521A/E

V¥ CONTROL UNIT (X53-3160-XX) -11:K, -61:W

(Foil side view)

LA5006M
ﬂ*‘*.
[
. v
le
(2]
rft
2
LG
2 s [
I~ 1]
= Lm;i; W’C’@g Ja0 DTC124EK
O » t ay 25C2712(Y)
O o
& 9 Cl
° v
@ g
X% im
b 451
o~
) z| WS
5 S
5 ay
5 lg ge)
S 28
c N ‘j‘z
< 2
v
) e 10
= lg |»
5 £u
S ' jaLe
w
M~
()]
o
ES
b
D &)
—
=
m
o
[} [+
o 8
= 3
3 &
5 <t
} S ®
N © S
n S 4
L o
g =3
o
= 0B
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PC BOARD VIEWS

y TM-521A/E

¥ TX-RX UNIT (X57-3240-XX) -11:K, -61:W
{Component side view)

/.

IC3 : MC14094BF IC4 : uPC1241H IC5 : KC8O1 1C6 : W02-0818-06 Q1,2 : MGF1602 Q3 : 3SK184(R)
06 : 2SC3326(A) Q86,7 : 2SB1119S Q9 : 2SD1624S Q10,11,16,19 : 25C27121Y)

MC7808C

IC1

28C2714(Y)
Q12,18 : DTC144EK D13,14 : 2SC3356 Q15,17 : 28A1162(Y)

.8

Q4

D1,6 : 02CZ3,6(Y,2)

2SD1406(Y)

IMH2 Q21

Q20,22
1SV166 D9 : MA713

D7.8

1SS196 Db : 02CZ6,2(Y,Z)

D3,4,10,11

155181

D2



2SC2714(Y)

25B1119S

w

-61:

v

-11:K

¥ TX-RX UNIT (X57-3240-XX)

2SC3326(A)
28C2712(Y)

(Foil side view)

DTC144EK
2SC3356

2SA1162(Y)

E

2SD1406(Y)

3SK184(R)

4PC1241H

KC801

MGF1502

MC14094BF

OUTPUT
GND

INPUT

IMH2
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Signal line === Control line
* Voltage measurement condition f=1280 MHz, RX no signal, (

e c

Common DC line

):TX

TX-RX UNIT (X57 3240-II/0 6I)

m

-—@

FINAL RA

TM 52lA/TM 521E

RO 00

ovin.Ev)

Q6

8.1V

Ra

ke

[J vl iwwir
[ R AR A LA ¥

B as

09

\z= I

X 7.4vi8.1v1

Re 22K

|

. |-

z ,,m,% N |
|

|

Icl

MNS 6685
Ic2 IC1:
—— ] cea:
% . 41 Ve Yo % de 13

22K
<)

:L] ; Ql

2 Q2

:.7vi OE~
3.7v

25my
w P-P (aF MINJ

«

.25C2712(Y)
"DTCI44EK

NJM4558M
MN4066BS
IMH2

I

MIC (X59-3160-00)
IC 1,2 NJM4558M

o) 1ce [DC-DCcow
v RSS

(

(X57-3240-00)

ICI . MC7808C Q1,2 MGF 502 QI10,11,16,19.25C2712(Y}
IC3 . MC140948BF Q3 [ 3SKI84 (R} Ql2,18 DTCI44EK
1C4 [ pPCI241H Q4,8 25C27141Y) Q13,14 . 25C3356
ICS . KCBO! Q5 [ 25C33261(A) Q15,17 2SA11621(Y)
IC6 . W02-0818-05 Q6,7 2S5B1119S Q20,22 IMH2

Qs 2501624S Q21 28D 1406 {Y)

01,6 1 02CZ3.61(Y,2)
D2 . 188181
D03,4,10,11 185196

D5 02€z6.2(Y,2)
07,8 1SVi66

DS T MA7I3

(X58-3350-00)

ICIO1 . MB50O7PF
I1C102 . MBBT006APF
ICI03 I NUM2S04M
Q1 I 2SK508(K51)
Q2 1 25C4093
Q101 [ 25C3356
Q102 :2SC2712(Y)

0! L1T32T
D2 . HVRI2
03 .1sv209
04,5 HSK277
DICI :DLSI585
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TM-521A/E

TERMINAL FUNCTIONS

- . b N .
Conr‘:\:'ctor Te;“n:.nal T:I;?:;a' Terminal Function Conh:\:.ctor Te;‘n;nal T:‘::":a' Terminal Function
FINAL UNIT (X45-3200-00) TX-RX UNIT (X57-3240-XX)
W1 DO Drive output 1 [ 1 HPO
w2 RA | RX ANT 12 HP1
w3 1 FB | Final +B 2 ! FB | Final +8
2 DB Drive +B 2 DB Drive +8B
w4 1 PC Auto power control 3 1 PC Auto power control
2 NC _ 2 GND GND
3 8T | Tx +8T 3 8T | Tx+8V
W5 1 81 4 1 B2 + 32 .
2 AP Audio power 2 sB Switched +B (13.8 V)
3 SP Speaker 5 1 SP Speaker
W6 ANT 2 AP Audio power
3 B1 +B1
W7 +
_ DCi38V 6 1 sp Speaker
CONTROL UNIT (X53-3160-XX) 2 GND GND
(X53- _ 7 8C | +8V
1 1 CTC CTCSS IC lock GND GND
2 RD Remote data RST PLL enable
3 5C +5V CK PLL & shift resister clock
4 GND | GND DT PLL & shift resister data
5 DET Tone detector output ST Shift resister strobe
6 CTD CTCSS IC data RM RF meter
7 CTS CTCSS shift register reset BZ Beep output
2 1 sB Switched +B (13.8 V) 1 BD | Busy display
| B | +B2 8 RD Remote data
3 8C +8V SQ Squelch
GND GND SM S meter
RS PLL enable TO Tone output
CK PLL & shift resistor clock A2 AF output
DT PLL & shift resistor data Al AF input
ST Shift enable strobe MIC Mic AF input
RM RF meter GND GND
BZ Beep output HIL Hi/Low switch
8D Busy display [ ] ] RA ) RX ANT
RD Remote data i 1 -
T DO Drive output
SQ Squelch
SM S meter
TO Tone output
A2 AF output
Al AF input
MIC Mic AF input
GND GND
H/L Hi/Low switch
4 Voo Back up voltage
DATA LCD drive data
CLK LCD drive clock
CE LCD drive enable
8C +8V
GND GND




TM-521A/E

TSU-5 PARTS LIST

TSU-5 (CTCSS UNIT)

PC BOARD VIEWS

54

. New s
Parts No. Parts Description Ref. No.
TSU-5
4 —
E31-3248-05 » | Lead with connector
N87-2606-46 Brazier head taptite screw x 2
X52-3060-00 * | CTCSS unit
1
CTCSS UNIT (X52-3060-00)
CC41FCHTH150J [~ 1chipC 15pF J c6,7
CC73FSL1H681J Chip C 680pF J C15
CEO4CW1AT00M Electro 10uF 10WV (C1
CEQ4CWTA1I101M Electro 100uF 10WV {C2
CEO4CW1A220M Electro 22uF 10WV | C5
CK73EF1C1042 Chip C 0.1uF z C3,4
CK73EF1C10bZ Chip C 1uF z C17.,19
CK73FB1H103K Chip C 0.01uF K C16,18
CK73FB1H222K Chip C 2200pF K C13,14
CK73FB1H272K Chip C 2700pF K ci2
C93-0501-05 * | ChipC 680pF c8-11
E31-3248-05 * | Lead with connector — 25C2712 DTC114YK
E40-5016-05 Pinass'y 2P J1 N ouT
£40-5021-05 Pinass’y 7P J2 8@ @
[3
L77-1333-05 X'tal 4.194304MHz  |L1 GND
RD41FB2B103J Chip R 10k J 1/8W |R4,10,11
RD41FB2B104J Chip R 100k J 1/8W |R1
RD41FB2B105J Chip R ™ J 1/8W |R8,22,23
RD41FB2B122J Chip R 1.2k J 1/8W |R26
RD41FB2B124J) Chip R 120k J 1/8W [R16
RD41FB2B153J Chip R 18k J 1/8w [R5
RD41FB2B154J Chip R 150k J 1/8W [R25
RD41FB2B183J Chip R 18k J 1/8W |R3
RD41FB2B222J Chip R 2.2k J 1/8W |R6
RD41FB2B273J Chip R 27k J 1/8W |R19
RD41FB2B392J Chip R 3.9k J 1/8W |R@
RD41FB2B473J Chip R 47k J 1/8W |R2,20,21,24
RD41FB2B683J Chip R 68k J 1/8W |R17
RD41FB2B823J Chip R 82k J 1/8W |R7
RD41FB2B824J Chip R 820k J 1/8W [R15,18
R92-0688-05 * 1 ChipR 470k R14
R92-0689-05 * | Chip R 910k R12,13
MNB6520 IC 1C1
MN4094BS * 11C 1C2
NJM4558M IC IC3
DTC114YK Digital transistor Q1,2
2SC2712(GR) Chip transistor Q3
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TM-521A/E

SPECIFICATIONS

TM-521A/TM-521E
General
FreqQuenCy range....... oo 1240 to 1300 MHz
YT T N F3E (FM)
Antenna iMPedanCe .........coivviiiiiiiieiire e ce s e e e e e e e ea e e e e enas 50 ohms
Operating temperature.........cccceeeeeuveneinennnnn. —20°C to +60°C (—4°F to + 140°F)
Power reqUIr@mMENT ... ...t eee e an e eneaees 13.8 VDC *15%
GroUNdING ...vnieeiiiiii ettt sttt e e eb e re e e anearneans Negative
Current drain
Transmit Mode (Max.) ..o e e e aa e 55 A
Receive mode with no input signal...........c.cooiiiiiiiiiiiiiiirr e 0.6 A
Frequency stability ......c.coviiiiiiiiiiir i Better than +3x10~¢
Dimensions
1o - RN 141 mm (5-9/16")
[ ETe] 3 VSO 42 mm (1-21/32")
B 0 7Y o 193 mm (7-19/32")
AT e | o O S U 1.2 kg (2.65 Ibs)
Transmitter
*Qutput power
o | O PRSI 10w
LOW . e e e Approx. 1 W. Adjustable up to out 5 W.
Modulation ... e ey Reactance modulation
SPUrioUS radiation .....coeiiiiii e Less than — 50 dB
Max. frequency deviation.........ccoc i e e +5 kHz
Audio distortion (at 60% modulation) ... Less than 3%
Microphone impedance ............coiiiiiiiiiiiiii e 500 to 600 ohms
Receiver
(4] 2o U1 4 Y o Double conversion superheterodyne
Intermediate frequency
LK ST T PP UTUTPRPTTTPRRS 59.7 MHz
/. o T T 455 kHz
Sensitivity(12 dB SINAD) ... Less than 0.16 uV
Selectivity
— B B e e e More than 12 kHz
—B0 dB... i e Less than 36 kHz
SPUMOUS TESPONSE .. eueieiee i ieeie e rearaea e e rearaen et retaensarasnsnsnrsnnnns Better than 40 dB
SqUEICh SENSITIVITY ...eeieii it e e ens Less than 0.1 uV
Output {5% distortion)........c.coeoveiiiiiiiiiiinininnens More than 2 W across 8 ohms load
External speaker impedancCe ........cccovceiiiiiiiiiiiiiiiiiii e 8 ohms
Notes:
1. Circuit and ratings are subject to change without 2. * : Recommended duty cycle:
notice due to advancements in technology. 1 minute : Transmission

3 minutes : Reception

KENWOOD CORPORATION
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TECH NOTES AMATEUR RADIO

[SUBJECT

DATE

SERVICE NOTES TM-221/421/521 05/06/91

CONFIDENTIAL
AUTHORIZED DEALER ONLY

The following is a 1list of random complaints and probable solutions
compiled on the TM-221/421/521. In order to expedite repairs, please
use this list as a troubleshooting aid.

Low TX power.
Perform SB-933 and SB-934.

Intermittent unlock in TX or unstable TX when warm.
Check C64 in the PLL LPF (TX-RX unit). Check/replace the VCO module
(TX-RX unit).

No DTMF with MC-48B or no control using RC-10.
Replace R14 (Control unit).

On air chattering after TX using a mobile microphone (MC-55).
Add a 1S1555 diode between pin 2 of the MIC jack and pin 42 of the CPU
(Control unit). The cathode goes to pin 2 of the MIC jack.

Intermittent display.
Check the solder connections on the cable between the Control unit and
the LCD assembly.

Hum on encode tone.
Check for solder splashes at pins 1-6, 63, and 64 of the CPU. Check the
solder at IC4 (Control unit).

Memory loss.
Check the Lithium battery. Replace the CPU (Control unit).

Int. RX audio, TX audio, HI/LOW pwr selection, or squelch operation.
Clean flux off pins of board connectors that connect the TX-RX unit to
the Control unit.

Poor RX intelligibility or rustling noise.

‘Add a 10uF, 16V electrolytic capacitor between pin 8 of the squelch
module and ground. Add a 0.022uF Mylar capacitor between pin 1 of the
AF PA and ground (TX-RX unit).

Ignition or alternator noise (TM-421A only).
Remove C91 from the TX-RX board and install it at the FB terminal on
the Final board. If you need a new part, it is C€90-2033-05 (1000uF, 16V
Electrolytic).

COPYRIGHT (C) 05/06/91 EWP FOR KENWOOD U.S.A. CORPORATION
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