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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-521AJE 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.

455kHz
1240~ 1299.90MHz CFWMASSE
1st MIX MCF _]
ANT SW RF AMP MIX,IF DET AF AMP
59.TMHz
£ 59.245MHz
1180.30~
1240.29MHz
r—=1
PLL |
SYSTEM |
PA AMP TX AMP
| |
1240~ P
1299.99MHz MIC AM
Fig. 1 Frequency configuration diagram

Receiver System

e 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 receiver.

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).

SP

MiC

The first IF signal is amplified and applied to the narrow-band
EM IC (TA7761F). The incoming IF signal is mixed with-the
second local oscillator frequency (59.7 MHz) to obtain the
second IF frequency of 4565 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 5 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

59.700 MHz
+12.5 kHz or more at 3 dB

+35 kHz or less at 25 dB
+ 100 kHz or less at 60 dB

70 dB or more within Fo+1 MHz
80 dB at Fo+ (890 ~930) kHz

Center Frequency

Passband width

Attenuation
bandwidth

Guaranteed
attenuation

Spurious 40 dB or more within Fo~Fo+ 500 kHz

Ripple 2 dB or less. Minimum loss 4 dB or less
50

Impedance Input/output 560 ohms 5%

Input/output 1.5 pF+0.1 pF

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

Item Standard

455 kHz

+75 kHz or more (at 455 kHz)
+15 kHz or less (at 455 kHz)
3 dB or less

Nominal center frequency
6 dB bandwidth

50 dB bandwidth

Ripple (within 455 *kHz)

Insertion loss (at the max-

. . 6 dB or less
imum output point)

Guaranteed attenuation
(within 455+ 100 kHz)

Input/Output matching im-
pedance

Table 3 Ceramic filter CFWM455E (L72-0366-05)
Characteristics (TX—RX unit L13)

35 dB or more

1.5 kQ
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TM-521A/E

CIRCUIT DESCRIPTION

Transmitter System

e QOutline

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 quality 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.

e 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 Vce 25 \% 17
Base bias voltage Ves 25 \ 10
Current Consumption Icc 25 A 8
Input voltage Pin 25 w Z6=2L=501Q, Vcc=12.5V, Vee=9 V 2
Output power Po 25 W 26=2L=50Q 25
Operating case temperature | Tc(op) °C -30~+110
Preservation temperature Tstg °C -40~+110

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

VcBeo VEBO IcBo Ilc Pc Po Tj Ta
f=860 MHz
Test condition IcBo lc Tc=25°C Vec=13.5V 25°C
Pi=0.1W |

Maximum rating 35V 3V 50 A | 250 mA 8.3 W 1.25 W | 200°C |

Table 5 Maximum rating of 28C2558 (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.

pm— © ant

power

nodule RA

To receiver
front end

Fig. 3 Antenna Switching Circuit

Transmit signal

Pin = Pout
\ Impedance Impedance

— s RA
son
Short-Circuit: Impedance O
8T
Fig. 4 Equivalent circuit for transmit
Receive signal
High impedance / ig 50N
\/ ”

Zout (Output
impedance) of
the non-
operating
module

High resistance

Fig. 5 Equivalent circuit for receive
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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

CIRCUIT DESCRIPTION

Sub-unit
X58-3350-00

RX; 590.15~620.195 |
TX; 620.00 ~649.995

contained in a separate shielded case that forms its own subas-
sembly. This technique 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—-569.7={(nx 128)+ A} xfosc +R

e fvco (RX):

® fRX:
*n:

The output frequency (Q2 output) of the
VCU during receive

Receive frequency

Set value of the binary 10 bit programmable
counter

— — —

aMP |

vCo

TX;
1240.00~1299.99 MHz

1C102

O

I RX;

I 1180.30~1240.29 MHz
MB 87006APF| I

CLOCK
DATA
LE

Fig. 6 Block diagram of the PLL unit

e fosc: Standard Oscillator Frequency 12.8 MHz
(TCXO)
e R: Set value of the binary 14-bit programmable

reference counter
e 1024 (for the 12.5 and 25 kHz steps)
e 1280 (for the 10 and 20 kHz steps)
In the case of 1260 MHz,
e fyco (RX)=1260-59.7
={(nx128)+A}x 12800+ 1280
=1200.300 MHz
where n=937 and A=94.
For transmitting,
e fuco (TX)=1260={(nx128)+A}x 12800+ 1280
=1260.000 MHz
where n=984 and A=48.

14 bit shift register

14 bit shift register I

m—r
e 1HRRERRY

e n

14 bit latch

. i . 3.
; 14 bit latch I
ﬁrystal oscillator circm l— _l
7
1 .
0SC in O—!’ | l— rogrammable reference divider 1 —o N v}
i i I ] l
2 LBinary 14 bit reference counter
I 4
0SC out Oa— L- _l
I —_——— s
[ - oR
——— e ase
17 bit shift register comparator 16
-l ] oV

7 bit shift
-l register

10 bit shift l
register

7]
CIITT i

17 bit latch

| ]
7 bit latch
I N it latcl 10 bit latch | r=- -9 5
L l _] I Charge| PD out
—— —— 1 | pump [
[_ rogrammable Divider L —
I-Control—j ' I l |
0 Binary 7 bit Binary 10 bit 3 f
b———————0
Data swallow counter programmable counter l v
e I s T

Control Circuit

9
Clock O —_—

| 12
—

Fig. 7 Block diagram of MB87006 APF (VCO unit IC 102)



TM-521A/E

CIRCUIT DESCRIPTION

e 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 TA7761F 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 (NJM4558M) 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)

R3

M

IC Ic2
]
_,%’.‘. ]e 7 Yo {5 R? 3 [1a]i3 Y2 yo Yo ls
.
N b 4
i > 22 )
] 2 FE]
#
1 y2 3§4 5 sJ;
c3 ] Wy ¥ "
I .001 j RII 2,‘3’,

R4

c6
2.2 6.3V 47K 47K

A
WV

RS 100K

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
is 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.

FM=IF
(X59-3140-00)

IC | : NUM4558M I
1C2: MN4066BS

1IC3:IMH2 IstIF NOISE
(59.7MHz) ourt

Q1 :28C2712(Y)

Q2 :DTCI44EK

Note: SW indicates
receive or ALT
ON.

(High when

C39
33pP

Ca0

.01

DISCRI
(CFY455S)

Fig. 8

PTHO1 input voltage ALT indicator

0~1.48 V 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

Block diagram of the ALT unit

44 SG input: O dB

RM voltage (V)

Fixed voltage
when ALT is =~ X
OFF O

—-:IO —'5 (o} +;
Fig. 9 Relationship between the RM voltage and deviation
during receive

Deviation f (kHz)



TM-521A/E

CIRCUIT DESCRIPTION

¢ Unlock Circuit

Whenever an unlock condition in the PLL unit is sensed the
LD (Lock Detect) terminal of the subunit will go low. This
causes D16 to turn OFF, and Q15 to turn OFF. The bias ap-
plied to the DRIVE HIC (KCBO1) line is removed thus disabling
transmit. This prevents undesirable output signals from being
transmitted during this unlock condition. (See Fig. 10)

8T

DRIVE HIC(KCBOI}
R70

H/L

Subunit
(X58-3350-XX)

.2 V when locked
57 V when unlocked

Fig. 10 Unlock circuit

¢ Electrical characteristics

¢ Drive HIC (KCBO01)

The output from the VCO is amplified by Q13 and enters the
DRIVE HIC. Three stages of amplification are provided (1)
2SC4093 and (2) 2SC3357. With an input of O dBm ap-
proximately 23 dBm is generated by these three amplifiers.
Stable operation is obtained thru the use of alumina
substrates and hybrid IC’s.

[ 7.1 V (for high power) when locked
L 4.4 V (for low power) when locked
0 V when unlocked

Rating .
NO. Item Symbol Unit Test condition, etc.
Min | Typ | Max
1 Current consumption Icc 90 mA No signal
Po1 f=1220 MHz
2 Characteristics within
the band width Po2 18.5 dBm 1270 Input —3 dB
Po3 1320
Pos1 |20.3 Vec=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 (KCBO1) characteristics

e Circuit diagram

Q1 25C4093
Q2,3 25C3357
DI 185187

GND Vecel

Fig. 11

GND

GND
Circuit diagram of Drive HIC (KCBO1)

GND

GND
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CIRCUIT DESCRIPTION

Digital Control Unit
MmN
¢ General 0 ""
The control unit is composed of the microprocessor (CPU), 5 . o\ogg ¢ [ToNE
the input keys, peripheral circuits and the display unit. All of E [-L'? P131 ns—o——o\o—s—s—o [cTcss
the various functions are controlled by a single micro- P132 -49—0\05—30 LSCAN
processor. The terminal functions of the microprocessor (IC3) P133 ‘48—0\0@’ [(MHz ]
are listed in Table 8. P120[e o —Q~0g 9 [REV |
P12t fae——Q Oe59
P122fe 2—Q ~O—-—<s“ p [ M_]
¢ Key and Rotary Encoder Input Circuit pi23 .5___0\0_ [SHIFT ]
The key and rotary encoder input circuit is shown in Fig. 12. 43
The front panel keys, microphone keys, and the rotary en- gg;/ng >z —9— 5V
. . /
coder are connected directly to the microprocessor. PO3/S| Y
n3NSTS
pop 368 Db <
-0 Q MIcCUP_]
£z Q (Micss ]
I
olo
N -

,,L ENCODER

Fig. 12 Key and rotary encoder input circuit

el Name | 1/0 | togic Function el Name | 1/0 |Losic Function
1 P41 O |— 33 | PTHO1 | | — | RF meter analog input, ALT indicator analog input
P40 0| — 34 | PTHOO | | | — | S-meter analog input
3 Po3 N Digital output of D-A converter 30 m ——
4 P52 0| — 36 TIO — | — | Unused
5 P51 0| — 37 P23 0| —
6 P50 O | — 38 P22 O | H | Squelch Switch for remote control
7 | RESET | | | L | Reset input 39 P21 O | H | Shift register strobe
8 X2 — | = X 40 PTOO O | — | BEEP tone oscillator input
9 | x1 | — || Crystaloscilator 4.194304 MH 41 | PO3/SI | Il |U—| Microphone DOWN switch input/serial data input
10 P63 1= Unused 42 | PO2/SO [1/O |L/—| 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 |_#| cTCss shift register reset 44 INT4 | | — | Back-up detection input
13 P60 I | L 45 P123 I | L | SHIFT switch input
14 P73 0| — LCD driver data 46 P122 | L | Memory switch input
15 P72 o | %] 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 I | L | SCAN switch input
19 P82 L Forced input 51 P131 I | L | CTCSS input switch
20 P81 I | L 52 | P130 | | L | TONE switch input
21 P80 I | L 53 | P143 | O | — | Pull down terminal
22 P93 O | — | Unused 54 | P142 | O | —
23 P92 0 | v| PLL and shift register clock 55 P141 0| — Unused
24 P91 O | — | PLL and shift register data 56 P140 0| —
25 P90 O | L | PLL enable 57 NC — | =
26 Vss — | — | GND terminal (O V) 58 Voo — | — | Power source terminal (5 V)
27 P13 I | L | BUSY input 59 P33 — GND terminal (0 V)
28 INT2 | = Encoder input 60 P32 | | H | TONE detection input (when CTCSS is ON)
29 INT1 || — 61 P31 O | — | CTCSS IC data
30 INTO | | H | Detection input for remote control (only when connected) | 62 P30 o |_%] cTCss ic clock
31 | PTHO3 | | | — 63 P43 0| - .
32 | pTho2 |1 1 = Unused 64 pa2 o= Digital output of D-A converter

Table 8 Terminal functions of Control Unit IC3 PD75106G-508-1N
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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.
% z gy
83 1 I, B+ o2 _o % o W fdad =o
-
. @ | @ Gy G ©© 83 .y @ -
3 3 + <0 s s
Sa B S a6 3 » 38 s 33
— — 1 — vieD
GND
—
— | A B R vieo
| GND
S1~852
RN R R R RS When only VLCD
33 16 COM1 side
34 19 is on display GND
33 14
36 13 When both
37 2 COM1 and vieo
38 1 COM2 sides
39 10 are on the GND
40 9 display
41 LC7582 8
a2 7 When only VLCD
43 6 COM2 side
a4 s is on display GND
45 [«
a8 E When both —— vLcD
47 2 COM1 and
a8 1 COM2 sides
T B are off GND
elglzlalalslalsla|8|a]8|c| 2|2l display .~
N 1
¢ LN o fosc/512. SEC
8C
a x|x 3 o) .
8= 335 CLK Fig. 14 Common and segment output
I > DATA signals of the LCD driver
s g : vDD
g..
I -

PL1
PL2

Fig. 13 LCD assembly (B38-0307-05)
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CIRCUIT DESCRIPTION

e 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.

58

26

IC2 Timing Chart

425V— A - N - —-
Pin 1
td td
Pin 3 e _—

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

I

MSB

CK

DT

RST

Fig. 16 Transmit PLL division rate data

16 bit

I

MSB

CK

DT

LSB

Fig. 17 Transmit reference division rate data

Ls8 Dimy
Data ‘[TP [3]a]s[e[7]8]oio]i Ill2IISIM]I5[I6ll7]l8!l9]Mse
Control E I

Swallow counter
division rate A

2°[2'[22]23[24]22]2%

Main counter
division rate N

22222 2 22 2 [2°[2°)
PLL division rate data organization

Dummy
LS8 L
Data ["T2TsJals[e[7a8]o]iofri]i2[i3]ia[is i}
il i ms8
Control i
H |
i |
:z:?\rteer:cdeivision 5P P P P P P P PR P P T P |
rate R Reference division rate data organization

Fig. 18 Data Organization

F (for RX —59.7 MHz)
= ((Nx128)+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.)

11



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 PTHO1. An in-
ternal 4 bit, 16 stage, analog to digital converter supplies
control voltages to the LCD bar graph for display.

e 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 squeich is turned off, by means of
MSB LSB the logic high applied to pin P32 of the microprocessor.
8bit
Fig. 19 Transmit Data form
E1[D2ID3ID4]DSI DG[D?I DSI
Power (8R)'4 4 4 cTo
control | Electronic Volume
Egr\:\{:!éI}BT)t control D6-D8 function MSB LSB
ALT control! DOWN ivsvr::ir:\r:xt:(?J 0
Alert control! —_— P
Fig. 20 Data Organization cTs

* 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.

ACb,

Tone output

X ¢
151 20k 23 20k |,
>— MW { —<— P41
x$
6] 20| €% 20k |4

Fig. 21 Ladder resistance network: Control Unit IC4

(KRR-C001)

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

e 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:

P03 — S| : Input terminal for serial data

P02 — SO : Output terminal for serial data

PO1 — SCK: Serial data clock input/output terminal
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SEMICONDUCTOR DATA

Electronic Volume Control LC7532M (VOL IC1)

¢ Electrical characteristics

Standard value
S diti Unit
ftem ymbol Condition Minimum | Standard | Maximum n
Vopo=3V, RL=50 kQ,
THD1 f=1 kHz, VR MAX, 0.1 0.5 %
Harmonic distortion ViN= —20 dBV
factor Vop=2.1V, Ru=50 kQ,
THD2 f=1 kHz, VR MAX, 0.3 1.0 %
Vin=—20 dBV
f=1kHz, Ru=51kQ
Output X oUT for O dBm input -95 —60 dB
Input impedance R IN UP, DN, CE 100 400 kQ
c . IDD (1) | Vobo=3V, in operation 0.035 1 mA
urrent consumption
IDD (2) | Voo=3V, CE=""L" 4 pA

® Block diagram

Reset

DN Q}L >— >y
ON ( UP/DN >:>‘4 to 16 —_-> %t )
counter decoder SwWi1
l osC
CR Go ’-Bg_"—@ VM
SWo
cE @——i—o% L (@our
VDD Vss
MGF1502
Allowable value
Test it Symbol Conditiol Unit
est Tem ymbo ondition Minimum | Standard | Maximum n
Gate-source
breakdown voltage v {BR) GSO 1G=—100 pA -6 v
Gate-drain B
breakdown voltage v {BR) GDO 16=—100 pA -6 v
Gate leakage VDS=0V
current I GSS VGS=-3V 10 HA
; VDS=3V
Drain current | DSS VGS =0V 15 35 80 mA
Gate-source VDS=3V,
cutoff voltage V GS (off) ID =100 pA -03 -35 \
Mutual vVDS=3V,
inductance gm ID =10 mA 10 25 mS
zt():rvw?r:ig\irr;w noise GS vDs=3V, 10 dB
— ID =10 mA,
Mmlmgm NF min f =4 GHz 1.5 dB
noise figure

13
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DESCRIPTION OF ELEMENTS

FINAL UNIT (X45-3200-00)

Operation, condition, compatibility

Element No. Purpose, function

IC1 Power amplification 10 W

Q1 Power amplification (driver) Power-up to the regulated input power of the power module (Ql)

D1 Temperature compensation for Ql (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

Operation, condition, compatibility

Element No. Purpose, function

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 Microcomputer protection Protection against damage by electrostatic surge

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

Element No. Purpose, function Operation, condition, compatibility

IC1 8 V AVR

IC2 (Absent)

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

IC4 AF amplification Speaker output

IC5 HIC (DRIVE) Transmitter drive stage

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

Q1, 2 Radio-frequency amplification

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

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

Q7 8T switching When transmitting: On

Q8 IF amplification First IF frequency amplifier

Q9 Power switching Power (CB) control

Q10 Ripple filter

an Constant voltage control 5 V power for the PLL system

Q12 Band switching

Q13 Radio-frequency amplification Amplifies the VCO to the required input level for the HIC (drive)
Q14 Radio-frequency amplification Amplifies the VCO to the required input level for the first IC mixer Q3
Q15 HIC (drive) power switching When PLL is locked: On

Q16 PLL unlock control When PLL is locked: On




TM-521A/E

DESCRIPTION OF ELEMENTS

Element 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

Q21 DB voltage control

Q22 Power switching control 8R, 8T switching

D1 Voltage setting

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

Db For AVR Setting standard voltage for the AVR circuit

D6 Voltage setting

D7 For variation of the second local oscillator frequency The second local osgillator voltage is variable according to the control
voltage of the ALT circuit

D8 For variation of the second local oscillator frequency \T/Qlfazeecg??hl(j,cAaLlTof:(i:;!iE?r voltage is 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)

Element No. Purpose, function Operation, condition, compatibility
IC101 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 Increases the VCO output to the required level for the prescalar
D1 Varactor for frequency control 1299.990 MHz: 18.0 V
D2 Varactor for transmitter modulation Applies FM modulation to VCO when transmitting
D3 Varactor for frequency control 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)
Element No. Purpose, function Operation, condition, compatibility
Q1 Differential amplification
Q2 (1/2) Protection control Regulating at VR5
Q2 (2/2) | APC control Regulating at VR6
Q3 Drive stage +B AVR

IF (X59-3140-00)

Element No. Purpose, function Operation, condition, compatibility
Ic1 Second local oscillation, mixer, IF amplification S-meter output Noise amplification (first stage) output
quadrature detection, and noise amplification Detection output First IF signal input

15
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16

DESCRIPTION OF ELEMENTS

SQL (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 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 (D Output

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

IC2 (2/2) LPF ®, @ Output

VOL (X59-3170-00)

Element No. Purpose, function Operation, condition, compatibility

(@ Output
Electronic volume @ Input
ic1 16 stgps 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 @

Ic2 Bi-lateral switch (4 circuits) gg:::z: % EEIVWVZZ: ::g %
Control (@ 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

IC2

Bi-lateral switch (4 circuits)

Switching of the RM line signal and the varicap control voltage

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

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)

IC3

Switching control of IC2

Controls the two circuits in IC2 through the 4094 output
When ALT is on @, "
® W
@, ® _______ "H"
®

When ALT is off
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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
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CAPACITORS _C%:_ 45 TH 1H 220 J ccas Color* o Capacitor value 1 0 3=0.01uF
2 3 4 5 6
0 1 0=1pF _2__2_Q_=22pF

1= Type ...... ceramic, electrolytic etc. 4 = Voltage rating 1 0 0=10pF X
2 = Shape ...... round, square, etc. 5 = Value | 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 C 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 |+ 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 2 P No code Code B C D F G

(%) |+0.25 | +£05 +2 +5 +10 + 20 +40 +80 | +100 m‘;:‘e 10uF—-10~+50 (pF) | £+0.1 |+025 | +05 +1 +2

—20 | =20 | -0 |5 47uF-10~+75

Less than 10 pF
o Rating voltage

2nd
word
A B C D E F G H J K \
1st
word
0 1.0 1.25 1.6 20 2.5 3.15 4.0 5.0 6.3 8.0 -
1 10 12.5 16 20 25 31.5 40 50 63 80 35
2 100 125 160 200 250 315 400 500 630 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 —
o Chip capacitors Dimension
(EX)C C 73 F SLIHO0O0O J B Ret " ble ab Dimension code L W T
ColC-lwmiTiCzicC o ie—/ 7 — Refer to the table above.
D s s ¥ ] Empty 5605 50+05 | Lessthan 2.0
12 345 67 E 32:02 | 16202 |Lessthan125
(Chip)  (CH,RH,UJ.SL)
(EX) cK I3 E FINO00 Z F 2003 1.26+£0.2 Less than 1.25
[SnbRdwil - Raulviug dwbut K igs:
Ty Dimensio
1 234 5 6 7 imension
(Chip) (B.F) 1=Type ...... ceramic, electrolytic, etc. | Dimension code L W T | Wattage
RESISTORS 2 = Shape ...... round, square, etc. E 32+02 | 1.6+0.2|0.57 2B
e Chip resistor (Carbon) 3 = Dimension F 20+03 |1.256£0.2|045| 2A
4 = Temp. coefficient
(EX)S*D: ;*3 + 'Bj ii i*o% rjﬁ 5 = Voltage rating Rating wattage
A L 2 W S Y 6 = Value Dimension
1 2 3 4 5 6 7 Cord | Wattage || Cord | Wattage || Cord | Wattage

7 = Tolerance.

(Chip) (B,F) 2a [1/10w || 26 | 17 aw || 3A W @#Y

e Carbon resistor (Normal type)
ype 28 |1/ 8W || 2H | 1/ 2w | 3D | 2w

2c 2C |1/ 8W w

18
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PARTS LIST

-
- SEMICONDUCTORS LIST N: New Parts
Item Re- Parts No. Item Re- Parts No.
marks marks
Diode N DLS1585 Chip TR 2SC3356
DLS7585 2SC3295
DSA3A1 2SC3326 (A)
N HSK151 2SC4083
HSK277 N 2SD1624S
Mi407 FMW1
MI308 IMH2
N MA713
Digital TR DTA114EK
Chip diode 155184 DTC124EK
155181 DTC144EK
155196
155226 FET N MGF1502
Chip zener 02CE3.6 (Y, 2) Chip FET 3SK184 (Q)
S diode 02CE6.2 (Y, 2) 2SK508 (K51)
Chip vari- 1SV166 IC KCBO1
cap diode 1SV209 KRR-C001
N 1T32T LA5006M
HSK277 LC7532M
N HVR12 N M67711
M51951BML
Thermister 112-502-R MB506PF
112-351-2 MB87006APF
MC7808C
TR 2SC2558 (K) N MC1409BF
- 2SD1406 (Y) MN4066BS
NJM4558M
Chip TR 2SA1162 (Y) NJM2904M
2SB1119S rA7808
2SC2712 (Y) uPC124H
2SC2714 (Y)
Microproses- N 75106G-531-1B
sor
-
-
——

19
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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 geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation [marks
SPRES & B | F B & B % B8 & /8 B - 5 )| %
TM-521A/E
1 1B S CABINET(TER)
2 2R ARINET (BRTTEM)
4 1A # K
4 1A # ANE W
- ¥ F {WF L.
A13 0651- 13 STACK PLATE (ACSY)
| BaAD-3803-04 OEL NAME FLATE I
: - NAME FLATE W
9 2 {
11 2 # LD flﬁ’n
14 1B LAREL (M4XB MAX)
#1 BIO-1106 fH FRENT Gl 3 k.
* IH O=1107-0) i F\NH] Gl ASBS W
] 4-'|]44n-1<1 R
G- 041020 NTY DARD K.
b (341900 WARKANTY CARD W
INSTRUCTIEN MANUAL
(A
l.FCJNNF.,!... T]H(I lHH FRRSED
30 =R fH ,l A m [Hh f1. (H -
31 2A 45 TING
32 =R
LI
W
(SFEAKER)
36 1A GOR-0405 05
37 1R. B 10604
33 1B -}
40 2
41 1A (FANE l »FRAME)
4z 1R CLSHTEN (SPEAL
43 2A FELT (SUR PANEL)
#* K
ES \ W
- - F H{WH D FIXTURE
EOFRAMED PLATE
TION BAG K.
TIBN BAG (DO CARD)
TIRN BAG (MIZ HEOK . SCREW
&0 2R (f’lll )
61 1B -
i _ K
) Mf\)UNl ING HARDWARE
- 03 WIRING BBARD
J&1-0307-05 WIRE BAND
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.

20



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.

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation [marks
PRES & B ¥ B A % = B & a8/ 8 8B - - )| %
64 1A 2 -0d 9604 [CNREB (BUTTRN) FRWERL.BW
66 Z-‘ﬁ - KNAR (MHZ s VUFR/Ms M, IR
67 1A [NRR (MA I N)
68 1A KNRR X
[ 1A KNBEB A55
70 1A K NEE
71 1A KNBE
s 1A KNRB ASS k.
3 1A KNBR AS5Y
KNMAE RING
# KA9-3140-04 KNRRB ASS5Y (AL T W
- TAPPING SCREW e
A
B 3 I W CRTH
[ }H NI Y Nh HE HIJ TAFTITE SCREW
D HEAD MACHINE SUREWCAGE)
C '
TACT SWITEH (M1 i
8 iR SULLRANGED
36 =D K
W
74 2R TECLED DRIVERYENE  (DTME
99 10 # LITHIUM BATTERY
100 # A UNTT
100 ¥ CRANTRREL LNIT k
100 # ( I\H\H REL LINIT W
101 # X HN 1T K
101 * T W
[ d I
[ I
6 g
g 1aWY
{2} J
L9 k
it TéEWY
Cla 13 k.
Cla w15 16WY
I: ] 6?) 1‘
CHT k.
CHIF I
CHIFP D
CHIF K
CHIF [
CM73F2HA7T0J CHIF 47FF J
CM?3F2HOL00 CHIF 1. OFF I
Ji E11-0401-05 FHENE JALK (EXT. 5F)
Wl 2 #| E31-3368-05 CRAX CABLE WIRE(DA.DE)
W3 #| E31-3370-05 CANNECTING WIRE (FB.DR)
W4 E31-3371-05 CANNECTING WIRE(BT.FL)
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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» New Parts

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

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PREE @ M| |F B & % 5 B & a/2 % #® )| %
WS CANNECTING WIRE (AFSP.B1)
Wé 10 # ANT CABLE
W7 1 * DICARD
Al 10 HEAT SINK
A =H * SH '( D[N(] LRVER
Fi 10 =1 (8A)
WIRE BAND
Az & MAUNTING HARDWARE
&4 N RUSHING
BRAZIER HEAD TAFRTIT
- BRAZITER HEAD TAPTIT
E 1H F AN HEAD MACHTNE
IBE] FLAT HEAD MATHINE W
CHIF R s J o 1/10W
S5TLTD 1/72W
SRLID L 1/2W
CHIF R a4, 7k J 1710
RE CHIF R 47 J 1/10UW
R SRLID 180 1/2W
D1 ¥
no
N3 #
D4 H
0% £ DIRDE
Iy MI !« DISDE
IC1 : FRIWE MEDULE
AN TRAMS TS TER
CONTROL UNIT (X53-3160 XX) -11:K, -61: W
U. NOUF K
33PF J
H][}ﬂf F k.
(DR 10UF 16WY
1216 0. 010UF K
o3 1. OUF Z
5 WIRE (CTESS) K
F Hl i NHNFI TRR  (18F)
1 L77=-1313-05 CRYSTAL RESANATAR (4. 194304MHZ)
Rl A1 FER 3J JODHITE ROS6K J  1/8W
fa -5 RDATFREABI0OG.S I~ R 1.0M J o 1/78W
Ré RDA4A1F [ * RO100K J  1/8W
B RD4A1F PR 1.0M J o 1/8W
RE 9 RD4A1FR . [F+ R 100K J  1/8W
R10 13 RDA1F CYLND CHIP R 47K J 1/8W
R1d RD4A1F CYLND CHIFP R 2.2 Jo1/8UW
1% RD41F IL'.iY[._.ND - 10K J 1/8W
R16 RDA1FRZH !H]F’ R 47K J  1/8W
R17 18 RDA1FB2ZR47 CYLND CHIP R 470K J 1/8W
R19 RD41FB2RAT2T CYLND CHIF R 4, 7K J 1/8W
Re&é RD41FBZBE102T CYLND CHIF R 1.0K J 1/8W
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 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-
Perts nation [marks
$PRES &t B 5 B & ® 5 B & £E/8 % #® |
UR1 RO%S-3441-05 FRTENTISMETER (10K
VRZ ROS-4420-05 FRTENTIAMETER (50K
51 & 540"108/ -5 FUSH SWITCH
59 .10 540-2458-05 FUSH SWITCH
Dt -4 55184 DISDE
I JAS00EM IC(LAW SATURATIEN REGLLATER)
Iz MquJlHNL [CCEYSETEM R )
-3 # -531-1R T (MICREFRECESSAR)
124 TECCHIP NETWERK)
1 DIGITAL TRANSISTER
[pzs TRANSISTOR
- WO2-0386-05 FETARY ENCADER
TX-RX UNIT (X57-3240 XX)-11: K, -61: W
-1 CEPAFCHIHIRSD 1. 5FF [
Lz r3FnL1H4?DJ 47FF J
-3 P3FCHIHR?SE 0. 75FF [
C4 v%FBlHlUgK Z IP » 1000FF k.
(s CLP3FSLIH4T0T CHIF 47FF J
Cé CkP3FBEIHLI0ZK CHIF 1000FF k
c? CL7P3FSLIHATOT CHIF 47FF J
-8 CK7P3FBIHIO3K CHIP C 0. 010UF K
C? CRTPIFRIHI0Z2K CHIR O 1000FF i
210 CKP3FBIHI03K CHIF 0. 010UF K
C11 CHIF 2. OFF [
(b9 CHIP 1. 5FF [
C13 CHIF ATFF J
14 CHIF TEFF -
C15 CHIF IODDFF k.
16 P3FSLIHATOS CHIE 47FF J
|7 TIFRIH1IOZ2K CHIF 1000FF K
19 CR7P3FBIHI03K CHIF 0.010UF K
’ CKP3FRIHI0ZK CHIF O 1000FF K
21 CEP3FBIH103K CHIF 0.010UF kK
CEP3FCHIHDZO0C CHIF [
LP3FCHIHO30C CHIF I
TIFCHIHOZO0O CHIF [
PAFSLIHLIOLS CHIFR 100FF J
CK73FBIHI0Z2K CHIF I 1000PF K
CED4EWIA470M 47UF 10WY
73FR1IH103K 0. 010UF K
CPIFRIHI0ZE 1000RF k.
: DAEWIC100M 10UF 16WY

Cl73EF1C105Z 1. OUF Z

47UF 10WY
0. 10UF K
1000FF k.

L34 .35 CEQ4EWIA470OM
C36 +37 CK73ERIELID4K
£383 .39 f3FRIH102K

240 JAEW1A470M 47UF 10WY

41 CK73ERIE4T 3K 0. 047UF K

caz CEQAEWIA470M 470F 10WY

£43 0. 010UF K

Z44 !I{H'! 1. OUF Z

£as CHIFP 2700FF K

47 CHIFP D.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 Austialia 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 Ie 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 & B ¥ B 2 % 5 B & 2/ 8 # | %
1. SUF . WV
4771 10WY
0. 010UF K
1000FF K
3. OFF D
58 QDO K
3. i 2 J
H fﬂ. OUF &
: J
]
0. 100F k
1 l”ll !F“ 1EWY
[ k.
ke
67 K
LW
I
LW
AFBIHIOZK CHITE HI k
CEP3FSLIHINLD CHIE IARINIE ¥ 3
P4 100N u ok
k
J
-
I
C7e I
[ I
CBO [
81 .82 Z
[ k
=86 WY
IR
‘4.
1éHWY
K
L WY
+ 23 J
D
()
97 2, DFF I
963 3. OFF |
29 1O0UF WY
C100.101 1000FF k
o110z J
£103.104 K.
10% I~
C106 1EWY
107 CHITF MN 16WY
108,109 CHIF K
110 CHIP e
C111 CHIF O J
[ s CHIP O [RRININIS [
£113-115 CHIF 0. 010UF K
Cllé CHIF 1000FF K
E: Scandinavia & Europe K:USA P:Canada  W:Europe TM-5§1A :\II(V
TM-521E :
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

¢ Now Parts PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti- I:,.
Parts nation |marks
PRES & B\ ¥ B & 8 5 B & 2/ % - 4 *
C117-119 CHIP 100PF J
C1z20.121 CHIF C 1000FF K
Cl22-124 CHIF O 100FF J
C125 CHIF S600FF K
1264127 CHIF 100FF J
£128 I H] F' ! 0. 010UF K
2130 100PF J
£131.132 10 1 Uﬂ[“l 10UF 16WY
2133 S1TA4TOM \ 47UF 10WY
L134-136 [ FOLIHIOLD CHIF I 100RF J
138 k7 1} H1 H] 03k CHIFP O 0. 010UF K
£139,140 3 CHIF 100FF J
TERMINAL
CENMNECTING WIRE K.
71 PIN I8 IR (2F) Kk
2 FIN IR i
I3 FIN CRNNECTRR
J4 FIN CRNN
JS FIN
Jé FIN
J? .8 FIN
J9 0 -11 MIN
W3 4 FINTSHE
WE FINTSHE
FI0--1379-04 SHIELDING FLATE
1114 SFRING
13504 I‘ﬂ HN] fou HERDWARE:
05 “ALE (FRR 11D
L1 (12, 8MHZ)
[ T NDUCTER D, Sé6UH)
L3 4 AL
.5 . F f>4 D H\ID[_JIZZT(SJR(U. S6UH)
L6 (UXA)
.7 ¥
LB
L10 ,!‘MI LoF
L11 CRYSTAL
1z TFT
L13 CERAMIC FILTER
L.14 IFT
L1% CERAMIT DISCRT (CFY4
NE7 - 260646 BRAZTER HEAD TARTITE SCREW
R1 CYLND I J 1/8W
Re CYLND J o 1/78W
R3 CYLND CHIF J 1/8W
R4 CYLND I J 1/8W
RS 6 CYLND CH J 1/8W
R7? CYLND J 1/8W
RB CYLND .’ J 1/8W
R? CYLND 12 L 0K J o 1/8W
R10 CYLND I HH' F\ } J 1/8W
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 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 & B | ¥ B & & 5 B8 8 a8/ % - 4 )| %
K11 RP2-0687- U‘ CHIF R 0 8HM
R1z RD41 ! CYLND CHIF R 470 J 1/8W
R13 RD4 1 CYLND HIF’ R 100}« J o 1/8W
R14 RD41F CYLND CHIF R 4 J o 1/8W
R1% RD4TFRZE CYLND CHTF J o 1/8W
+18 RD41FE J CYLND CHIF J 1/8W
RD47 'B103 CYLND J 1/8W W
RD41FE CYLND 1 Jo1/8W
RD41FE CYLND - J 1/8W
D41 CYLND CHIF J o 1/8UW
I T 1/8W
[ Jo1/8W
I ) J1/8W
|ﬁ,’,’Yt NIJ : Co1. Ok Jo1/8u
CYLND CHIFP RO10K J o 1/8W
» 30 CYLND 2 Jo1/8u
CYLMD J o 1/8W
CYLND R2. & J 1780
CYLND CHIF RO100K Jo1/84W k.
CHIFP R 0 §HM W
R3S CYLND CHIF R4, 7 T 1/8W
R38 CYLND CHIF RO10kK J o 1/8W
R399 Y LMD SO 1 Jo1/8W
' R40 YLD 10K [ 1/8W
R4 1 Y LME 1. 8K I 178U
R4z 2 Jo1/8u
R43 [ g 1/8W
R44 o Jo1/ T.]bJ
R4S o Jo1/8W
Ra& [ Io1/8W
RaY .48 CYLND CHIF Jo1/8W
R43 YLND [ ! J 178U
RS0 CYLMD y i ﬂl« J o 1/8W
RSS CHTE F [} 8HM
REiés CYLND CHIF RO18 T 1/78W
R57 CYLND CHTFP RO330 o1/
CYLND CHIF R 18 Jo1/8W
Y LM il Jo1/8W
CYLND J1/8W
CYLND T IHF' [ =1
R&3 R4 1TFRERIB0O) CYLND CHIP J o 1/8W
Ré4 RD41FE 331J [ CHIF RO ;f‘ Jo /8w
R&S T FE 180J oYL P R18 Jo1/8W
Réé KD 1 N CYLND CHIF R O100 Jo1/8W
R&T oA CYLND CHIF RO1. 5K Jo1/8W
R&9 CYLND CHIF RO150 J O 1/8W
P CYLND CHIF RO15K J o 1/8W
K71 CYLND CHIFP R O10K J o 1/8W
7 CYLMND CHIF R 4, 7K J 178U
R74 CHIF R 0 8HM
R RY2-0687-05 CHIF R 0 8HM
R76 RDATFE CYLND CHIF R O100 Jo1/8W
R RD41TFRZR CYLND CHIF R 4, 7K J o 1/8W
R7 RD41FE CYLND CHIP R 680 J  1/8W
R8O RD41TFRZ CYLND T H]F' 100 J 1/8W
E: Scandinavia & Europe K:USA P:Canada  W:Europe TM-521A : K
TM-5621E : 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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» 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-521A/E

Address
@ m

Ref. No.
PRES

Parts No.
8 8 F 5

$ & &8/8 8

Description

®  @mE

Desti- |Re-
nation [marks

REB1
R8z .83
R84
R8BS 87
RBEH

RB9
R0
R91
Rz
R23

R74
R26 297

RDA1FB2E
RD41FB:
RDA1F
R92-0687-05

RDA1FEZE104]

RD41FHZ2E
RD41F
RD41F
RDATF
RD41F

R 06T
R4l
RD41F 4
R4 1TF R

CYLND CHIF
CYLND CHIF
CYLND CHIF
CHIF R

CYLND CHIF

CYLND CHIP
CYLND CHIF
CYLND CHIF
LYLND CHIF
CYLMND CHIP

CHIF R
CHIP R

CYLNMD CHIF
CYLND CHIF

RO3.3
Ro47K
R 33K
0 8HM
R1D0K

R 100K
R 10K
1 HHM
0 RHM

CYLND CHIF R 4

1/8W
1/8W
1/8W

1/8W

1/8W
1/8W
1/8W
1/78W
1

/8W

CYLND CHIF R
CHIP R
CYLND CHIP B2k N w
CHIF R 0 AHM
CHIF R 0 M W

103

R107

CHIF R
CYLMD CHTF
EYLND CHTF
CHIF R §
TRIMMING FET,

R10E
R109

R1 10
RI11-113
VR

1 BkHM

[
™~

URZ ¥
VRS -5

URA .5 #*
VR,

Wi 2

(10K f:

[N W

C1ME
1) M

TRIMMING
JUMPER R

We a7
W7

D1
De
D3 4 ]
D 0
D& e

VS SVA]
230 GUY R Z)

DTRDE
DIBDE
DINDE

DY .8
D9 #
DI »11
Il

3 *

1
L CDRIVE AME)

1o
oLz #
113
4

FET

Kl

e 57
e

(i

10 .11

DIGITAL TRANSISTAR

A1z DTC144EK
CHIP TRANSTSTER

113 .14 2503356

TM-521A : K

W:Euro
e TM-521E : W

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

UE : AAFES(Europe) X: Australia

P: Canada

M: Other Areas
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.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES o B | g B & #F 5 B & 5/8 8 & |
s CHIF TRA
N1 CHIF TR
7 CHIFP TRANS
[ABR DIGITAL TR
9 CHIF TRANSTES HJR
IMHz DIGITAL TR
25D1406(Y) CHIF TRANS S
1['le DIGITAL TRAMSISTER
THERMISTER (5K
THERMISTER (350)
6 Woz2-0818--05 MRSULE UNIT (DD CENY)
# X5B-3350-11 SUB UNIT (V)
X59-3130-00 MADULE UNIT (APL)
X 3140-00 MEDULE UNIT (1F)
X59-3150~00 MRDULE UNTT (5
X59-3160-00 MADULE UNIT (M1
X59--3170-00 MEDULE UNIT (UBL)
¥ X59-3410-00 MEADULE UNIT (AF)
SUB UNIT (X58-3350-11)
o1 CK7P3FBIH1I0ZK CHIF 1000FF K
Ce EC CHIHORSE CHIF I 0. 5FF L
£3 {1HO30C CHIF 3. OFF r
-4 1HO&0D CHIF 6. OFF D
LS CH1HD400 CHIF 4. OFF N
Cé CLP3FCHIHORSE CHIF 0. 5FF =
C? CCP3FSL1HAT0S CHIF O 47RF J
o9 .10 PIFB1IHATLK CHIFP C 470FF K
11 P3FSLIHIO0LT CHIF 100FF J
[ '3 CHIF 1ODOPF K
13 CHIF O 0. 010UF K
14 CHIF 100FF J
C1% .16 CHIF L 7. OFF D
C17 .18 CHIFP O 2. OFF L
C19 CHIF I 4, OFF E‘.
car 24 muou K
Ci01 41F D
102 1HOZ00 HIP 'rj!. I
C103.104 -CHIHO300C CHIF L 3. r
2105, 106 “BLIMIOLS CHIF 100FF J
Cio7v CEP3FRINLIOBK CHIF 0. 010UF K
2108 EBIH10ZK CHIF 1000PF K
C109 . CHIF O 0. 010UF K
2109.110 CHIF 1000OFF K
ciit.i1z CHIF T 0. 1UF 35wV
C113 CHIF 0.03%UF K
£114,115 CHIP-TAN 0. 68UF  20WV
C11l6 CHIF 0. f]"WIJF-' K
ciie ELECTRE 0. 33UF ]
118 CHIF T 0. 47UF
CHIF TAN 0. 1UF 35WY
CHIF 100PF J
CHIP L 0. D47UF K
TRIMMING AR (3PF)

E: Scandinavia & Europe K:USA

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

UE : AAFES(Europe)
28

P: Canada
M: Other Areas

W:Europe

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

A\ indicates safety critical components.
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