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TM-521A/E

CIRCUIT DESCRIPTION

MODEL v The first IF signal is amplified and applied to the narrow-band
Unit Name TM-521A TM-521E FM IC (TA7761F). The incoming IF signal is mixed with the
Final Unit X45.3200-00 X45-3200-00 second local oscillator frequency (}59.'7 MHz) to obtaah the
- second IF frequency of 455 kHz. This signal is then applied to
Control Unit X53-3160-11 X53-3160-61 a six element ceramic filter (CFWMA4B5E) to sharpen the
TX-RX Unit X67-3240-11 X57-3240-61 signal quality. The second if is then amplified by a 5 stage

Table 1 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.

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.

¢ 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.

455kHz

1240~ 1299.90MHz CFWMA5SE * S-Meter Circuit
A portion of the output from the TA7761F is applied to the
15t MIX MCE | | P S-Meter control circuits. The output from this circuit is applied
ANT SW RE AMP MIX 1F DET I' to‘ an analog to d.lgltal (A/D) conversion circuit in the
microprocessor and is used to control the LCD bargraph.
59.7MHz
£ 59.245MHz
1180.30~ Item Standard
1240.29MHz
r——1 Center Frequency 59.700 MHz
— — :\L(;TEM : Passband width +12.5 kHz or more at 3 dB
L mic Attenuation + 35 kHz or less at 25 dB
1240~ :
1209, 99MH2 I' bandwidth + 100 kHz or less at 60 dB
. . . . Guaranteed 70 dB or more within Fo+ 1 MHz
Fig. 1 Frequency configuration diagram attenuation 80 dB at Fo+ (890 ~930) kHz
Spurious 40 dB or more within Fo ~Fo+ 500 kHz
Receiver System Ripple 2 dB or less. Minimum loss 4 dB or less
° Gen_eral Input/output 560 ohms + 5%
Incoming signals from the antenna pass through a low pass impedance Input/output 1.5 pF 0.1 pF

filter circuit in the transmitters final stage, then through the
transmit/receive switching diodes, and then to the front end
of the recetver.

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

The incoming signals are amplified by a microwave GaAs [ Item Standard
(Gallium Arsenide) FET and enter a two-pole helical Nominal center frequency | 455 kHz o
reasonator. The signals are then passed through an additional 6 dB bandwidth +75 KkHz or more (at 455 kHz)

microwave GaAs FET and two-pole helical reasonator in order i -
50 dB bandwidth + 15 kHz or less {at 455 kHz)

Ripple (within 455+ kHz) 3 dB or less

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 Insertion loss (at the max- | o 15 0 ooo

order to obtain high sensitivity and reliability. The first mixer imum output point)

employs a GaAs FET that provides excellent two-signal (Gu.a:.antzgcé it:%'z)uzﬁlon 35 dB or more
characteristics. The incoming signal is combined with the first within = 2)

local oscillator signal from the PLL unit and converted into the Input/Output matching im- |, o, o

first IF signal of 59.7 MHz. Undesirable harmonics are pedance

removed from the IF signal by a two stage MCF {Monolithic Table 3 Ceramic filter CFWMA455E (L72-0366-05)
Crystal Filter). Characteristics {TX—RX unit L13)
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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 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.

¢ 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 Z26=2L=50Q, Vcc=12.5V, VBB=9 V 2
Output power Po 25 W 26=2L=50 Q 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)

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

Table 5 Maximum rating of 28SC2558 (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.

m— @ ant

power

nodule D2

RA

To receiver
front end

8y

Fig. 3 Antenna Switching Circuit

Transmit signal

\Pln'z_ Pout

Short-Circuit: Impedance O

8T

Fig. 4 Equivalent circuit for transmit

Receive signal

L.

-—

High impedance 3 s0Nn

~ "]

High resistance

Zout (Qutput
impedance) of
the non-
operating
module

Fig. 5 Equivalent circuit for receive



_1M-521A/E

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={(nx 128)+ A} xfosc+R

Sub-unit

X58-3350-00

{ RX; 590.15~620.195 l

TX; 620.00~649.995

O

I ﬁféo.soqmo.zg MHz
| er;
I

1240.00~1299.99 MHz

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
® 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 128001280
=1200.300 MHz

¢ fvco (RX): The output frequency (Q2 output) of the where n=937 and A=94.
VCO during receive For transmitting,
® fRX: Receive frequency e fyco (TX)=1260={(nx128)+ A} x 12800+ 1280
*n: Set value of the binary 10 bit programmable =1260.000 MHz
counter where n=984 and A=48.
r T T4 bnshit .eg.sr—‘]
1 { 14 bit shift register I |
o ST
r 12 bit latch 3 ‘3'
—— |
’_—D_:t 14 bit latch |
[Cireet et ] l——L _ 7
1 rogrammable re ‘erence divider
OSCmO—q: —ﬁmi).:r : - ;— Frog ii' divid —]| 0oL
Y Binas it reference counter b
osumo<——t———<2 : 9 l LL_WMM ’ : j—j_<
(I | - . ‘sm
14 - _1mﬁ|ngl_s_t? - _] cin::earamr 16
REF out c>—oQ—J i i]r 7 bit shift 10 bit shift e v
register register |
) — L ]
fin ! m : — 17 bit latch
I | : 7 bit latch 10 bit latch ' — -
L____] L L ! _l | g::ge : PD out
i ‘ r rogrammable Divider i —
— 1 1 }
10 l'-c"""°'ﬁ Binary 7 bit Binary 10 bit | 3,
Data O stallow counte] ‘logrammable countev—l”l_"___——,o v

it

9
Clock O—

i !

i
[

Control Circuit

— l

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



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 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 shift in 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 MN40O66BS. 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)

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.

I 1C 1 1C2
_3.[ 8 {7 ¥ {5 R? s 143 yzliifo ¥9ds
UQI 22K
o S
"3 L<1’1 %
Sl NP
3 ©]
> 2 =
” l_] - —
1 Y2 43 7
32 i3 |4 . 5 46
c3 «
et 3
«5F (G

R4

Ccé
2.2 6.3V 4.7k

R5‘ 100K

FM—-IF
{X59-3140-00)

R NJM4558M
: MN40668BS
T IMH2 istIF
(59.7MHz)

12S8C2712(Y)
:DTCI44EK

Note: SW indicates

receive or ALT
ON.

(High when
ON)

€39
33P

Cc40

01

—— m— ]

DISCRI
(CFY455S)

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
2.79~50V Only > turns ON

Table 6 Relationship between PTHO1 input voltage and
the T indicator

SG input: O dB

RM voltage (V)
F-Y

Fixed voltage
when ALT is =~ &
e

-0 -5 o] +5

+10 Deviation f (kHz)

Fig. 9 Relationship between the RM voltage and deviation
during receive



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 Q156 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}

ar
DRIVE HICIKCBOI}
R70

) Vel Veez

H/L N e e
[d: N
Subunit m;‘ ;_ 1 o [0 3
{X58-3350-XX) = R78 QI7 g2 A
’z o + 7 Q)

.2 V when locked &3
.57 V when unlocked

on Ci3a

R73
Ci

~
2 2o
015

Fig. 10 Unlock circuit

® Electrical characteristics

ouT

¢ Drive HIC (KCB01)

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 0 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.

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

Rating o
NO. Item Symbol Unit Test condition, etc.
Min | Typ | Max
1 Current consumption lcc 90 mA No signal |
Po1 f=1220 MHz
2 Characteristics within
- B
the band width Po2 18.5 dBm 1270 Input —3 d
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 [VI]

Input/output impedance 50 Ohms

Table 7 Drive HIC (KCB01) characteristics

® Circuit diagram

RIO Rii
Q1 25C4093 333
02,3 25C3357

D1 t1SS187

D@ (DD
N 2/ N4 2/ "/
IN GND GND GND vecel GND GND GND Vece GND ouT

Fig. 11

Circuit diagram of Drive HIC {KCBO1)



TM-521A/E

CIRCUIT DESCRIPTION

Digital Control Unit
(23 3
* General n ""
The control unit is composed of the microprocessor (CPU), o . O\Og-e, ¢
the input keys, peripheral circuits and the display unit. All of E E P131 450—0\0§6—4| CTCSS
the various functions are controlled by a single micro- P132 -z—g——o\osTo SCAN
processor. The terminal functions of the microprocessor (IC3) P133 "4—8‘_‘0\0“5?' [(MHz ]
are listed in Table 8. P120f«2—Q 051 P
P12t [e2e—Q 055
Pl22fe 2 ——O 029 [ M ]
¢ Key and Rotary Encoder Input Circuit pr23ledd SN2 [sHFT]
The key and rotary encoder input circuit is shown in Fig. 12. a3
The front panel keys, microphone keys, and the rotary en- PO1/SCK fa—e™ —9— 5V
coder are connected directly to the microprocessor. P02/50 " a9
PO3/SI »
DsNsTs
ryrfay
- O MIC UP
E ‘é —0 Micss ]
_ —0
olo
N ”

L/ ENCODER

Fig. 12 Key and rotary encoder input circuit

—_— —_ " e
[Torminal
No. Name

""""f'A /O | rogic | Function “no. | _Name [1/O jtoge| Function
1 P41 O] — 33 | PTHO1 | | | — | RF meter analog input, ALT indicator analog input )
2 P40 o | — 34 | PTHOO | ! | — | S-meter analog input
3 P53 0]- Digital output of D-A converter 36 m ——
4 P52 0| — 36 TIO — | — | Unused
5 P51 0| — 37| P23 |0 |—]
6 | PO | O —] 38 | P22 | O | H| Squeich Switch for remote control
7 | RESET | I L | _Reset input 39 P21 o H | _Shift register strobe
8 X2 “ 1= Crystal oscillator 4.194304 MH 40| PTOO | O | — | BEEP tone oscillator input : : :
9 X1 —l= 41 | PO3/SI | it |L/~| Microphone DOWN switch input/serial data input
10 P63 =1 =1 Unused 42 | PO2/SO |1/O |Li—] Microphone PTT switch input/serial data output
11 P62 | — | — 43 |PO1/SCK [l — |L/—| Microphone UP switch input/serial clock input/output
12 P61 o _i_ CTCSS shift register reset 44 | INT4 | o — | _Back-up detection input
13 P60 | I | L 45| P123 | | | L | SHIFT switch input
14 P73 |0 | — LCD driver data 46 | P122 |} | L | Memory switch input
15 P72 | O i— LCD driver clock 47 | _P121 1 | L | VFO, MR select switch input
16 P71 | O | H | LCD driver enable 48 | P120 | 1 | L | REV switch input
| 17 P70 | — | — | _Unused 49 ] P133 | I | L |_High-frequency step select switch input
18 P83 | | L 50| P132 | I | L | SCAN switch input
190 P82 [ Ll input 51| P131 | | | L | CTCSS input switch
20 P81 L 52| P130 | I | L | TONE switch input
21 P8O | 1| L 53 | P143 | O | — | Pull down terminal
22| P93 | O] — | Unused 54| P142 |0 | —
| 23] _P92 | O }i PLL and shift register clock ]85 | P141 |0 | — Unused
| 24 P81 | O | — | PLL and shift register data 56| P140 |0 | —
| 26 PGSO | O | L | PLL enable 157 NC | —|—
| 26 Vss | — | GND terminal (0 V) 158 Voo | — | — | Power source terminal (6 V)
127 | P13 | 1| BUSY input 159 P33 | — | — | GND terminal (O V)
28 | INT2 | Encoder input 60 | P32 | 1 | H| TONE detection input (when CTCSS is ON)
29 INTT | 1| — {61 | P31 | O|—| CTICSS IC data
30 | _INTO | 1 | H | Detection input for remote control (only when connected) | 62 | P30 | O _f CTCSS IC clock
31 | PTHO3 I Unused 63 pas 0l- 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.
i > z Wy 88
53 1 I . B+ o7 o 8 o o 5K oo
(-
. @ | & 8y G G GO ¢y 88
8 = 3 2 5 2 % Lzl &8
[— —1 VLCD
GND
— — 1T vLCD
r_‘ COM?2 —‘_IJ—H_IJ_‘{VLCD/Z
] GND
of = o~ ole o o - o S$1~S562
B ?n_N MR TRYENEY MEEES When only VLCD
L2 L) COM1 side
34 15 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
a1 LC7582 8
a2 7 When only vico
a3 6 COM2 side
a4 B is on display GND
45 _:
ag] El When both ViLCD
pad | 2 COM1 and
a8 1 COM2 sides
7] B are off GND
? 8!5 wald display
. o]
GND s e19 SEC
J——?—O fosc/512
CE
s cLK 2 Fig. 14 Common and segment output
“ oata |’ signals of the LCD driver
VDD
O

+H
10
o

PL1
PL2

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



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 €——

i

w RIS ‘
y < N
) c1
) ci6

® 7
(s}
8
S 2|
T< g
7|
RESET
7
IC3
L—{—sc
a
>
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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

MSB LS8
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Fig. 17 Transmit reference division rate data
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Fig. 18 Data Organization

F {(for RX —59.7 MHz)
= {INx128)+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 Controlier)
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.

* 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 cTC
Fig. 19 Transmit Data form
D1 I D2lD3lD4I DSl DGID?I DSI
Power (BRI K 4 & ¢to
control 1 Electronic Volume
58;1{?5.}8”‘_ control D6-D8 function MSB LSB
Alert control up
. o CTS
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.

Fig. 22 Transmit form of the CTCSS data

Tone frequency select data of the CTCSS unit MN6520

D1| D2 | D3| D4| D5| D6

9 20K |g
P53
k ] ! Example:88.5Hz L H L H H H
Tone output 10 -<e 20K |7
H___;wb-é— P52

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 - Sl : Input terminal for serial data

P02 — SO : Output terminal for serial data

PO1 — SCK: Serial data clock input/output terminal

VW

16 20K

Fig. 21 Ladder resistance network: Control Unit IC4
(KRR-C001)
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SEMICONDUCTOR DATA

Electronic Volume Control LC7532M (VOL IC1)

¢ Electrical characteristics

Standard value
It Symbol iti 7 Unit
em ympo Condition Minimum | Standard | Maximum "
Vob=3V, RL=50 k@,
THD1 f=1 kHz, VR MAX, 0.1 0.5 %
Harmonic distortion ViN= —20 dBV
factor Vbo=2.1V, RL=50 kg,
THD2 =1 kHz, VR MAX, 0.3 1.0 %
ViN= —20 dBV
f=1kHz, Ru=51 k@
Output X ouT for O dBm input —-95 —-60 dB
Input impedance RIN UP, DN, CE 100 400 kQ
c " IDD (1) | Vop=3V, in operation 0.035 1 mA
urrent consumption
IDD (2) | Vob=3V, CE=""L"" 4 pA
¢ Block diagram
o —— o
Reset
swis S o
< 0
< N
op Q 1)_%_4} —(6)c.T
5n (9 <& x
DNO OD UP/DN L:>4m1e—_-> %:g
counter jdecoder Swi
l oscC
cr (10 b—gg—“—( ) m
SWe
CE Q@—i—v _<25 ouT
15, 1
VDD Vss
MGF1502
Allowable value
Test it Symbol Conditi 7 1 i
st item ymbo ondition Minimum | Standard | Maximum | Unit
Gate-source _
breakdown voltage v (BR) GSO 16=—-100 pA -6 v
Gate-drain
breakdown voltage V (BR) GDO 16=—100 A -6 v
Gate leakage VDS=0V
current I GSS VGS=-3V | 10 #A
) VDS=3V
Drain current I DSS VGS =0V 15 35 80 mA
Gate-source VDS=3V,
cutoff voltage ] V GS (off ID =100 4A -03 -35 v
Mutual VDS=3V,
inductance gm ID =10 mA 10 25 mS
Power gain
. . GS VDS=3V, 10 dB
| at‘n.unlmum noise ID =10 mA,
Mummgm NF min f =4 GHz 1.6 dB
| _noise figure




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 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

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

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

Element No. Purpose, function Operation, condition, compatibility

IC1 i 8 V AVR

IC2 (Absem)“

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

IC4 i AF amplification 1 Speaker output

IC5 i HIC (DRIVE) 1 Transmitter drive stage

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

Q1, 2 1 Radio-frequency amplification 1

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

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

Q7 1 8T switching When transmitting: On

Q8 1 IF amplification i First IF frequency amplifier

Q9 i Power switching | Power (CB} control

Q10 1 Ripple filter |

Q1 T Constant voltage control | 5 V power for the PLL system

Q12 i Band switching i

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
Q15 | HIC (drive) power switching i When PLL is locked: On

Q16 ] PLL unlock control When PLL is locked: On




DESCRIPTIO

TM-521A/E

N OF ELEMENTS

Etement No. Purpose, function Operation, condition, compatibility
I Q17 HIC (drive} power control For high power: 0 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 o
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 Iglfasgeecg?(tjh:)iaLlToi?r”clifr voltage is variable according to the control
D8 For variation of the second local oscillator frequency Iglfazzcg??hfZaI_ITOZ(i}:!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)

Element No. Purpose, function Operation, condition, compatibility
i 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 1 1299.990 MHz: 18.0 V

D2 Varactor for transmitter modulation 1 Applies FM modulation to VCO when transmitting

D3 Varactor for frequency control i Operates when BSW terminal is high

D4, 5 h For band switching i On when BSW terminal is high

D101 For UNLOCK detection i

APC (X59-3130-00)

Element No. Purpose, function Operation, condition, compatibility
Q1 Differential amplification i

Q2 (1/2) Protection control 1 Regulating 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

IC1

Second local oscillation, mixer, IF amplification
quadrature detection, and noise amplification

S-meter output
Detection output

Noise ampilification {first stage) output
First IF signal input
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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

Q5 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 (6 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
@ 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 (D) and
. ) - Control (&) between (3 and @
IC2 Bi-lateral switch (4 circuits} Control ® between @ and @
Control (2 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 @,® L
iy
When ALT isoff (@, ®) ______ ""H"
e
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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 CC 45 TH 1H 220 J ccas Color* o 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 f T X
2 = Shape ...... round, squere, 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
e Tolerance
Code C D G J K M X Zz P No code Code B C D F G
(%) |£025|+056 | *2 t5 +10 | £20 | +40 | +80 |+100 | More 10uF—10~+50 (pF) | £0.1 |:025 | +05 | =1 2
—20 | =20 | -0 |5 4.7uF-10~+75
Less than 10 pF
© Rating voltage
2nd ] [ W
word
A B C D E F G H J K \%
1st \
word | ] 1 |
0 1.0 1.25 1.6 | 20 25 3.15 4.0 5.0 L 6.3 8.0 | —
1 10 | 125 16 ] 20 25 | 31.5 40 50 1 63 80 | 35
2 100 125 160 200 250 315 400 500 630 800 -
| ] 4 ]
3 1000 1250 1600 2000 2500 3150 4000 5000 d‘_6300 8000 -
o Chip capacitors Dimension
(EX)C C 73 F SL1HOO0OD J - Ref " ble ab Dimension code L W T
CTIICIWEIIILIICTCII=— 7 Refer to the table above. i
v T TF / Empty 56+0.5 5005 Less than 2.0
! ((2: ‘p)3 (‘éH :H UJGSZ E 32:02 16:02 | Lessthan 1.25
i JUJ, s
(EX)CK 73 F F im coo 7z !/ F 20+0.3 1.25+0.2 Less than 1.25
(SR dwhl Nl shnt amiud § it ) -
Y Dimensi
1 2 34 5 6 7 imension
(Chie) (B.F) 1 = Type ...... ceramic, electrolytic, etc. | Dimension code | L W T | Wattage
RESISTORS 2 = Shape ...... round, square, etc. E 32:02 | 16+02|0567| 2B
e Chip resistor (Carbon) 3 = Dimension F 20:03 (12502045 | 2A
co s ) 4 = Temp. coefficient -
(EX)C ]2 L\[} 37‘;% ,]; 5 = Voltage rating Rating wattage
12 34 5 6 7 S i \/a:ue Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
. rb(Chip"n(B'(Fn: Levoe) roterance. 2 (1710w || 2 |1/ aw [ 3a | 1w @#T
e Carbon resistor {(Norma
ype 28 |1/8W || 2H |1/ 2w | 3D | 2w
R D14 8 B 2 Ccoo0 J hw"
el Aol b R ot i dieutflate 2C |1/ W
oYYy oy —
1. 2 345 6 7



PARTS LIST

TM-521A/E

SEMICONDUCTORS LIST N: New Parts
Item Re- Parts No. Item Re- Parts No.
marks marks
Diode N DLS1585 Chip TR 2SC3356
DLS7585 25C3295 .
DSA3A1 2SC3326 (A)
N HSK151 2SC4093
HSK277 N 25D1624S
MI407 FMW1
MI308 IMH2
N MA713
Digital TR DTA114EK
Chip diode 1SS184 DTC124EK
155181 DTC144EK
18S196
155226 FET N MGF1502
Chip zener 02CE3.6 (Y, Z) Chip FET 3SK184 (Q)
diode 02CE6.2 (Y, 2) 2SK508 (K51)
Chip vari- 1SV166 IC KCBO1
cap diode 1SVvV209 KRR-C0O01
N 17327 LA5006M
HSK277 LC7532M
N HVR12 N M67711
M51951BML
Thermister 112-502-R MB506PF
112-351-2 MB87006APF
MC7808C
TR 2SC2558 (K) N MC1409BF
2S5D1406 (Y) MN4066BS
NJM4558M
Chip TR 2SA1162 (Y) NJM2904M
25B1119S pA7808
2SC2712 (Y) uPC124H
2SC2714 (Y)
Microproses- N 75106G-531-1B
sor
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» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address |New Parts No. Description Desti- [Re- w
Parts nation [marks
PRES |t B | ¥ B & % 5 8 2 a3/ 8 & *
TM-521A/E
! e | | a0i-1 —
2 2R AL~
4 1A # ANEL. A K
4 1A # PANEL ASS W
- ¥ FANEL.
STACK PLATE (ACSY)
# vau HMF W
9 2A
11 2 ¥
14 1B (M4X3 MAX)
¥ K
¥ W
NTY 1ZAKRD K
CARD W
.
30
31
32
W
3 1A
37 1B 2R
38 18
40 o G 04 LISH CNAR)
a1 1A 25 3 ut LT (FANEL «FRAME)
4z 1R HIBN
43 2R
* FTEM CARTEN REX K
* ITEM QF\INN REX W
- R FRAMED FIXTURE
16831 &0 & . FRAMED FLATE
HI i--ﬂﬂl 4-04 F HNN FLATE
TISN BAG K
AN BAG (DI CARDD
CTIAN BAG (MID HERK, SCREW
&0 2A
61 IR 3
- MIC g (QLA’ Y) K.
MﬂUN1 1N(x HARDWARE
- WIRING REARD
J61-0307-05 WIRE BAND
Led -
E:Scandinavia & Ewope K:USA ~ P:Canada  W:Eirope TM-521A: K
TM-521E : W
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE :AAFES(Europe)  X: Australis A\ indicates safety critical components.

20
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x Now Parts PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation [marks
PRES & W |§ B 2 %5 B & 2/ 2 8 L. )| %
64 1A -0496-04 KNSEB(BLTTRN) FRWERLAW
66 2R 7305804 KMNOR (MHZ VFR/M« M, TN)
67 1A ~3060-04 KNRE (MATN)
68 1A ~3061-04 KN
69 1A ~3069-04 KNBR as5Y
70 1A KNEBR
1 1A KNRR
e 1A KNAR ) k.
T3 1A KNRRE F HNN} )
- KNER R
* KNSR A55Y (ALT) W
H\N HF 1!.) »" AP TG SEREW K
A 1R 10 3 MALHTNE
B P D ]")%F
(N HIJ] MG HF fab TART 3
D AL HEAD MACHTHE SCREWEAGE )
¢ e
TACT SWITCH (M) i
85 iR SROFULLRANGED
36 20 - K.
i
94 20 TCCLD DRIVERIRANE  (DTHF
9% 1 4 LITHTUM BATTERY
100 k3 FELMTT
100 ¥ CRANTREL UNTT k
100 # CENTREL UNTT W
101 # TH-RX DNIT K
101 _# 3| TX-RXUNTT W _
FINAL UNlT {X45-3200- 00)
rr -4 o [ [ CHTR T l T
0 CHIF i
6 LOOFE
o7 TOUF 1EWY
{2 1O0FF J
9 1000RF k
L1t 1O 1TéWY
L1z .13 1000FF K
D14 .15 FDTRE 10 1AW
Clé CHIF T A0 k
CHIP L I
CHIFP I
CHIF L D
CHIF ) ' K
CHIfP 1. OFF (N
- 2HA7T0J CHIF 47PF J
[ 2HO10C DHIF 1. OPF [
J1 E11-0401-05 FHENE  JACK (EXT. 5F)
WL .2 #| E31-3368-05 CRAX CABLE WIRE(DALDA)
W3 #| E31-3370-05 CONNECTING WIRE(FR«DR)
W4 E31-3371-0% CENNECTING WIRE(BT.FI2)
. —_ L _—
E: Scandinavia & Europe K:USA P:Canada  W:Europe _}:mgg:: :"’(v
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 gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation imarks
SRES &t | | ¥ B & B 5 8 & 5/ % # 1 %
WS CBNNELTING WIRE (AP SF.B1)
Wé i E3 ANT CABLE
W7 1 * DI CBRD
Al 11 Fit 7% T SINK
A7 2R # F11-10%9-4 LDING CRVER
Fl 10 FO5-80:21 05 (8R)
- WIRE BAND
Az 1 MEAUNT ING HARDWARE
aa i RUSHTNG
BRAZIER HEQD TQPTYTF
- BRAZIER ’
3 1H AN HEAD t‘lf\l Hth
& 1H FLAT HEAD MACHINE
R1 CHIF F Jo1/10W
e STLID 1/2W
53 SELID 1/78W
R4 CHIF R Joo1/10u
R CHIE R J o 1/10uW
F R2-07200-0% SRLID 180 1/2W
ni ¥ DIMDE
Do DIRDE
I3 4 DIRDE
4 DIRDE
iy DIRDE
I DIBDE
IC1 FRIWER MNDUI
‘t‘] 1 > b -
CONTROL UNIT (X53-3160 XX) -11:K,-61: W
R I 3K g U 010UF K T
[ I J
ms 14 I” DO0OF K
L1 rE04 w]LiﬂﬂM 10UF 16WY
D16 UK TAFBIHI03K 0. 010 K
o DR TR ICI052 CHIP D 1. OUF Z
5} J
(18
[ CRYSTAL. RESENATAR (4, 194304MHZ)
CYLND 1 L Gk J 1784
-5 CYLND 1. 0M J 1/8W
RDATF CYLND o« ( 100K J o 1/8W
RDATF CYLND 1. 0M J 178U
I RD41F [N Yl NP 100K J 1/78W
RiO 13 ROATFBERATIS CYLND CHIP 47K J 1/8W
Rid4 RD41F ' CYLND © U d. 2 J  1/8W
R1% KRD41F CYLND € 10k J  1/8W
R16, D4 1FRER CYLND 47K J 1/8W
R17? 18 RD41FRZRA74.T CYL.ND LHIP R 470K J 1/8W
R1% RD41FRZBATET CYLND CHIF R 4, 7K J 1/8W
R26 RD4IFBZB102J CYLND CHIF R 1.0K J 1/8W
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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 Now Parts PARTS LIST

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

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

PRES @t M| §F B & 9 B & a2/ 28 &® |

UR1 RO%-3441-05 PRTENTIAMETER  (10K)
VRZ! ROS-4420-05 FRTENTIRMETER S0k}

FPLSH SWITCH
FLISH SWITCH

-4 55184 DIBDE

LASO0AM TCCLBW SATURATIEN REGULATRR)
MS19591EML [COBYSTEM RESET)
T9106G-531~1R TE(MICRAPREC B8R

KRR-Z001 TCCEHTIP NETWRRK)

DIGITAL TRANSISTAR
TRANSTSTER

- __| _Wn2-0388-05 FRTARY ENCEDER
TX-RX UNIT (X57-3240-XX) -11 : K, -61 : W

1 CEP3FCHIHIRGE CHIF 1. 5FF [
L CLP3FELIHAT0S CHIF O 47FF J
-3 CEP3FCHIHR S * o 0. 7SPF [
L4 CEPIFRIH102K [F L 1000FF 8
CS CEP3FSLIHATOS [ 47PF J
Cé CEP3FRIHIOZK CHIF 1000FF K
Ce CEP3F5L1H47?0T CHIF 47FF J
-8 CK7P3FBIHI03K CHIE 0. 010UF K
C9 CE73FRIHIOZK S 1000FF k.
10 CRT3FBIMI03K CHIF 0.0100F kK
Cil CL7P3IFCHIHDZOC CHIF © 2 0OFF [
ol CEP3FCHIHIRGE CHIP 1. GFF i~
13 CEP3FSLIHATOT CHIF 4°7FF J
£14 FCHIHRTSE S 0. ?5PF [

SFBRIH102K

S 1000FF k.

16 CL73FSLIHG 0T CHIP 47FF J
C1v CEP3FRIHIOZ2K CHIF O 1000FF k.
219 7 3FBIH103K [ B 0. 010UF K
20 3FBIHI02K I C 1000RF i
221 CK73FBIH103K CHIF C 0. 010UF K
Caa CEP3FCHIHOZ00 CHIF [
£23 CC?3FCHIHO30C CHIP O [
£a4q L CHIHO20C CHIF [
C2% CC?3F5LIHI0LT CHIE J
C2é CKP3FRIMHINZK CHIF 1000FF k.

23 CED4EWTIA4TOM ELECTRE 47UF 10WY
L9 CKP3FRIHIO3K CHIF 0.010UF K
30 CKP3FBIHLIO2K CHIF 1000FF k.
£31 CEOAEWIC100M ELELTRE 10UF 16WY
32 CR73EF 101057 CHIF 1. OUF Z

L34 .35 CEO4EW1A470M ELECTRA i 10WV
36 37 CKP3ERIE 104K CHIE - 0. 10UF K.
£38 .39
240

£41

DK P3FBIHIOZK CHIF 1000FF k.
CEQAEWIA470M 47U 10WY
CKP3ERIE4T 3K (L D47UF K

a4z CEO4EWIA470M
£43 I B1H103K
a4 1oL
4% CE?P3FRIHE
47 CE73FRIHIO3ZK

FLECTRE 47 10WY
CHIF I 0. 010UF K
CHIF 1. DUF pA

k.

K

CHIF O 2700FF
CHIF O 3. O10UF

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.
23



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 rNowr Parts No. Description Desti- |[Re-
Parts nation [marks
PRMES & B % B &8 % 5 B8 & &8/ % # 1| %
L —_—t + JR—
1248 C2-0%01-0% CHTE TAN 1. SUF . 3WV
£as D4EW1A4TOM ELECTRE 47 10WY
50 3 3K CHIF 0. D10UF K
CS1 CHIP 1000FF K
5 CHIF I 3. 0FF D
£53 58 CHIF I 1000FF 3
CHIP F g
HIE &
CHIF J
CHIP J
HTE 1 [AERARINIS K
B TRE 10U 1 b
CHTE 1 0,010
CHIE 0 BED0FF k.
7 CHTE o . Dok
LW
I
L THAY
k
74 N0nNeEE
O, 010UF K
AP 5
3. 0PF r
9, OFF N
HIHE0N CHIF L . DRFE L
CHIHIOOD | CHIP LOPF n
FLHO THIF o DPF I
10 CHTE L 1. OUF Z
CHIF T 0. 0330F K
84 ~B FLELTRE AT 1O
[ <) 47D TG
aoI0UF K
1 WIF 16U
0. 010U K
1O | W
: TR J
CHIE 1. OFF I
CHTE T TOFE N
PHIF 1 3O0PF O
[ i
£98 )
12929 13 AW
£100,101 1000PF K
10 CHIE I 100FF J
C103.104 CHIE I 3
2105 S [
C106 ] 2alF 16WY
2107 THIP T 1LF TEWY
C108.109 CHIP SE00RF [
110 [ TE1D4K CHIP 0. 10UF k.
£111 ) L1H101J P 100FF J
(S s ) 2K CHIP 10008 K
C113-115 | CHIF 0. 010UF &
Cill6 [ J CHIE 1000FF 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(Eurape) 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 'e Parts No. ne sont pas fournis.
Teille ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Par nation [marks
PRES & B ¥ L B &% 5 B & /728 L. 5 L £
C117-119 CUP3FSLIHI0NT CHIP I 100PF J
120,121 N "RIH102K CHIP 1000FF K
Cizz2-124 [ .I-H[HJ’ l HTF' [ 100FF J
£125 [ THS6EK [ S600FF K.
Cl26.127 I SLIHIDLT l HH‘ [ 100FF J
£128 ; H]HIU 3k CHIF 0. 010UF K
C130 P 3F H101J CHIF I 100FF J
£131.132 o1 g B 10UF 16WY
Z133 W l A4TOM 47UF 10WY
£134-136 LIH101D 100FF J
138 0. 010UF K
£139.140 100FF J
K
J1 (2F) K.
Je
J3
J4
IS
Jé&
J7 .8 eI
J9 11 MINT PIN
W3 4 FINISHED WIRE SET
W FINTSHED WIRE SET
SHIELDING PLATE
SFRTNG
MEBUNTING HARDWARE
SFACER (FRFR 111D
L1 TLXE (12, BMHZ)
[ Jl‘w L FIXED TNDUCTER (D, S6UH)
L3  +4 )
L5 INDUIZL TAR O, S6UH)
Lf (UXR)
.7 ¥ 5. TMHZ)
LB L PMHZ)
Lo 3
L1
L1z
L13 [ FILTER (CFWM4ASSE)
L14 | (455KHZ)
L1% CERAMIC DISCRT  (CFY4E
NET w2 a0 A6 BRAZITER HEAD TAPTITE SCREW
R1 CHIF R B2 J 1/8W
Rz ! ["HIFJ R 2 Jo1/8W
R3 me J 1/8W
R4 RD41F 220 J 1/8W
RS 6 RD41F CHIF R 470 J 1/8W
R? CHIFP R 56 J 1/8W
RB CHIF R O1S0 J 1/8W
R7 3 CHIF R O10K J 1/8UW
R10 3 CHIF R O100 J 1/8W
E: Scandinavia & Europe K:USA P:Canada  W:Euope 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

 Now Prts PARTS LIST

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

. -— - —
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation [marks
PRES €& B ¥ B & &% 8 8 & 8/0 % L. i %
11 I HIP R 0 9k
R1z 411 7 1J - CHIF R 470 J 1/8W
R13 ] “ R O100K J 1/8W
R14 F\D‘J | YL ND PR 47K J1/78W
R1% RD4LF CYLND CHIF R O100 J 1/8W
18 F\D 4 H B CYLND CHIP J 1/8W
CYLND 1 J1/8W W
CYLND Joo1/8u
CYLN D J 1/8W
KD LF CYLND J 1/8U
RO 1FR CHIF RO1.0M T 178U
R 0 CHIF ]33k Jo1/8W
RDATFBERATL] CHIP R 4. T J  1/78W
: OCHIF RO 0K Too1/8u
CHIF R 1 [JI- J1/8W
» 30 RE 1 D CHIF Jooi/8W
F 1)4 1 f J o 1/8W
RDTF J1/8W
R4 1F SR 1Dk J 1/78W K
RS-0 11 SHM W
3 PR 4, 7K J N
CYLND CHIFP R OE0K Jo1/80
R 3 ) CYLMD CHIP RO1L 8K Jo1/8W
R40 CYLND CHTF RO10K Jo1/8W
R4 1 CYLND CHIF R OTLE J o 1/8W
R4ae I m H | F’ J1/8W
R43 8 J 1780
Ra4 { Joo1/8u
R4S 3 |....ND LH]F S Jo1/BW
Ra6 CYLND CHIF RO100K Jo1/BW
R4? 48 CYLND DHITF K Joo1/8W
R42 . NI DT I J o 1/8W
RS0 CYLNMD CHIF R O10K J1/BW
RS Wi CHITE R 0 8HM
REiéa Fa1r CYLND CHIF RO18 Jo1/80W
RET B 1R 33 CYLND CHIF RO330 Jo1/8W
R5G F‘Lm 1F CYLNMD CHIF R 18 Jo1/8W
RE9 CYLND CHIP RO100 Jo 1780
RE) CYLMD CHIF R 3 Joo1/80W
R CYLND CHIF RS0 J o178
R&3 Jo1/80W
Ré4 Joor/BW
R&EE | £ Jo1/8BW
Rébs N [ Jo1/8W
Ré¢ YL NI) CHIF RO1L 5K J o 1/8UW
R&7 RD41TFRSH YL N) I H [F’ 150 J 1/8W
RYIY DA 1F HIF RO1EK J o 1/8W
R71 RDA4LTF . C 10K J 178U
P R4 1FR i Yl ND l HH o4, 7K J  1/8W
R74 R o E CHIF R 0 8HM
[l CHIF R 0 M
L6 CYLND CHIFP R O100 Jo1/8UW
N CYLND CHIF R 4. 7K J  1/8UW
e CYLND EHIP R 680 J o 1/8W
RE0) CYLND CHIFP R 100 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 suppiled.

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

. — - —

Ref. No. |Address |New Parts No. Description Desti- |Re-
Parts| nation (marks
PRES & B | g B a % 5 B 2 /808 &+ |

RB1 RDATFRZH3R3ET CYLND CHIF R 3.3 J o 1/8W
R82 .83 RDALIFR CYLND ZHIFP R 47K J o 1/8W
RE34 RD41FR CYLND CHIF Jo1/8W
R8BS -87 216 ;

RBE

CYLMD CHIF J 0 1/8W
R39
R0
R91
RY2
R3

CYLND CHIF
CYLND CHYF
CYLND CHIE
CYLND CHIF
CYLND CHIE R

J o 1/8W
Jo1/8W
P I e 1
I oo1/8W

1780

R4

R4 .97 Pl
R?E3 RDA1E
R RDATFE P4
R11I0) RIOATFREEATIY

CHIF R
CHIF R
CYLND CHTE
EYLND CHIE 4
CYLMD THIF R 4

R101

R0 103
R104 :
R106 F
R10O7

CYLND CHIF R, ok T8
FHIF R f MM

2 CYLND CHIP R
068705 CHIF R 0 RHM
92068705 FHIF R 0 HHM W

&
-

RIS RO -6
R109 RDALF
R110 RDATFE ) LYLND CHITE RO15E J
RITI-113 R 1 CHIE R IRERNIEH

VR ] PRIMMING PRT, (220K

CHIF R 03 pHM
CYLMD CHIFP RS J

URZ
VRS -8
UR4 5 E
v F' t

WL a2

TRIMMING PET. (4, k)
TRIMMING FRT, 10k ke
TRIMMING FRT, 1 W
TRIMMIMG FAT, CLOED)

JUMFER REST 0 8HM

We 7
W7

[RERAISI 2]
) BN f

1
De
D3 .4
D
Dé

* DITADE
* DIBDE

D7 .8 15V166 D IRDE
3 DIODE
DINDE

by o MAT
DI .11 &)

I
13 £

Ir
[ (DRIVE AMF)
FET

CHIP FET
CHIF TRANE

CHIE
CHIF TR
CHIF TRANST

DIGITAL TRA
CHIFP TRANS
-  — L —

E: Scandinavia & Europs K: USA P:Canada  W:Europe TM-521A : K
TM-521E : W

U: PX(Far East Hawail) T:England  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 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 &4 B |5 B & % 5 B & 8/8 8 )|
115 L1HECY CHIF TRAN
01é ATL20Y) CHIF TRAM
[y Al1620Y) CHIF TRANE
nie ; DIGITAL 5
ni9 FHIF TRANSISTER
IMHE DIGITAL TRANM
S01406(Y) CHIF TRANSTS
1NHr DIGITAL TRANSIS "
S0z THERMISTRR (5K
- THERMISTER (3501
Ié WDz-0818-05 MESULE UNMTT (DD CENY)
# X58-3350-11 SUR LNIT (V)
X59-3130-00 MEDULE UNIT (AP
X59-3140-00 MEDULE UNTT (IF)
X59-3150-00 MEDULE UNIT (5013
X59-3160-00 MEDULE UNIT (MIC)
-3170-00 MRDULE UNET (UBL)
_¥ 7-3410-00 MEDULE UNIT (AFT) .
SuB UNIT (X58-3350-11)
1 FH CHIP 2 1000FF K
L CHIR 0. SPF C
L3 CHIF L 30 0PF C
4 HlHUGUD CHIF f. OFF D
£5 HI1HD4DI CHIF 4. OFF C
Cé CHIP [
Cv? CHIFP - J
2 .10 CHIF i Arﬂfi K.
C11 CHIP 100FF J
Cie ‘JBHHW CHIF 1000PF k.
JFRIH103K CHIP I 0. 0100UF K
3FSLIHINLT CHIF 100FF J
:KFIH]HDHUD CHIF I 7. 0FF D
H1HOZ20 CHIF 2. 0PF [
H1HDAO0: CHIF O 4. OFF =
CHIP O 1000FF K
Ci01 HlHD(UD CHIP 7. DPF D
2102 - CHIHOZDC CHIR O . 0FF L
£103.104 H1HO30I: CHIF I 3. 0FF i
C105, 106 SL1IH101T CHIF 100FF g
c1ov CEF3FRIMIO3K CHIF 0. MOoUF K
108 I IH10Z2K CHIF LD00FF K.
£109 { 1H10: CHIR O 0. 010UF K
2107.110 l ~HIH102K CHIP 1000FF K
Ciri.112 92-0001-05 CHIF TAN 0. 1UF JEWY
C113 '"1L393k CHIF T 0. D330UF
C114,115 -0 e 0. 68UF
C116 0. 0330F
C11e R 0. 330
£118 lHH“MN 0. 47UF
CHIF TAN 0. 1UF 3aWY
CHIR 100FF J
P o 0. D47LF K
1RIMMING CAF C3FF)

E: Scandinavia & Europe K:USA P: Canada
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia
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TM-521A/E

o 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.

- L1 _W L ] —
Ref. No. |Address|New Parts No. Description Desti- Re-
Parts nation |marks|
SHRES & B | g e RS B R B/ 8K L. |
+ o — 3 —_
J1 % E40-5162-09 PIN CANNECTSR  (3P)
Je E40-5047-05 FIN CONNECTSR  (4F)
J101 E40~-5158-05 FIN CONNECTER  (4P)
Ji0z2 # E40-5161-0%5 FIN CBNNECTSBR  (3F)
.1 #| 1.33-0713-05% CHRKE CRIL (180NH)
Let 1.40-1081-80 SMALL FIXED INDUCTER(100NH)
L3 1.40-1881-80 SMALL. FIXED INDULCTSR(180NH)
E120 CHIF R 220 J 17100
R1 CHIP R 10k J 1/10W
e CHIP R 47 J 1/10W
R3 CHIF R 120 J 1/10W
Ré CHIF R 3, 3K J 1710w
R? CHIF R 22K J 1/10W
RB CHIFP R 4.7 J 1/10W
R3 CHIF R 2aK J 1/10W
R10 CHIF R 10K J 1/10W
Rl CHIF R 82 J 1/10W
R1z CHIF R 47 J 1/10W
Ri4 CHIP R 10K J 1/10W
R1% .16 CHIF R 4, 7K J o 1/10W
F1 CHIF R 1. 0K J 1/10W
R0 CHIF R 18 J 1/10W
rR102 CHIF R J 1/10W
R103 o HH' N J 17100
R104 R J 1/10W
R10I5 R J 1/10W
R106 N J 1710w
R107 CHIF R J 1/10W
108 CHIF R J 1/10W
R1017 CHIF R J 1/10W
R110 CHIF R J 1/8BW
k1113 CHIF R J1/10W
R1LE CHIF R J o 1/10W
R113 CHIF R J 1/10W
R114 PR Joo1/10W
R1I15:116 R J 1/10W
r118 N J o 1/10uW
R11%9 CHIF R
R120 CHIP R ﬂ J 1/8W
Rz CHIF R J 1/10W
Rizz CHIF R J 17100
D1 CHIF DIGDE
Dz CHIF DISDE
D3 CHIF DISDE
D4 5 ZHIP DIBDE
D101 CHIF DISDE
{101 #1 MBSO7?PF IC(PRE SCALER)
10z V'HH} DD6ARF IC(FRED SYNTHESIZER FLL)
1103 Mz IC(BFP AMP X2)
B1 CHIP FET
nz CHIP TRANSISTER
n101 2503356 CHIF TRANSISTER
10z 25027120Y) CHIF TRANSISTER
. T . . . TM-521A : K
E: Scandinavia & Europe K: USA P:Canada  W:Europe TM-521E : W
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe)  X: Australia A\ indicates safety critical components.

29



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. Addresszew Parts No. Description Desti- Re-
Parts nation [marks
$HEES & B & B & ® 5 B h BE/R % #* |
¥ J— —
APC UNIT (X59-3130-00)
e N LO00FF K o
I i1 CHTE TAN 1. 5LIF . JWY
3 ‘ THATH CHIE T 47OOFE K
. CKPAFRTHT02K CHIF 100 k
LS ik A1 HAT K CHTE T 45T K
26 CKTAFBIHIDEK CHIF 1o 1000 k.
F23-0471-05 TERMINAL
R1 RDAIFRZB22E CYLND CHIP R 2. 2K I 1/8W
2 R4 1F 0 CYLMD CHIF R3O0k J o 1/8U
R3 RD41F CYLMD UHIF R 1 T 1/78W
R4 5 RD41 i1 CYLND CHIF BO10 J1/8W
Ré RDATFRZE CYLND CHIF RO1. 2K Jo 18
XD R F"l"lul CHIF TRANS
3 ] . CHIF TRANS ] _
X59 3140- 00)
[T T - 1O00FF K
4 fUDF F e
“F J
K
J
Cé CHIF I 4700RF K
s 3k CHIF 1 0.0100F K
L8 -10 CEP3ERTIHA []4k' CHIFP 0. 10UF K
Ee3-0471-05% TERMIMAL
L1 L40-2211-81 SHALL FIXED INDUCTRR(Z200H)
[ 1.33-04675-05 CHIP CHRKE CRILCIMHD
R1 e RDATFR HH]IH CYLND CHIFP R J o 1/8u
R4 KD 1F ! CYLND CHIF 3.3k J 1/8W
RS RO41FRZB1 Rr J CYLND CHTE R Jo1/8W
| Tt _ L _TAT?LIF [ECFI 1F)
SO.L UNIT {X59-3150-00)
| - 3 ; CHIP T 1000FF K
CHIF T
CHIP-TAN N r.’i...,ui- fr, JWY
CHIF I 1. F Z
CHIP-TAN 0. 6BUF 20
C¢? .8 CHIF T 0. LUF K
-9 CHIF 0L 0Es0F K
£10 CHIE I 0. 033UF K
TERMINAL
R1 RD41FH CYLND CHIFP ROI00K JoO1/BW
Rz RD41F CYLLND CHIP R Tk J1/8W
R3 RDAIFE CYLND CHIF J o1 /BK
R4 RD41F T CYLMND CHIP 18U
RS RD41FR ] CYLMDY CHIF R J o 1/8W
Ré& RDAIFREZRB6BZS CYLND TH] 2, B g ]/-ibJ
1%y RRATFRARINGD CYLNMD CH < 10K J pasit]
7 RDATFREBATET CYLRD 4, TK g /"H'vJ
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

o PARTS LIST

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

Ref. No. Address (New Parts No. Description Desti- [Re-
Parts nation marks
PRER €2 B | ¥ B 2 & 8 £ & /08 ® e
R10 RD41FB2R474J CYLND CHIP R 470K J 1/84W
R11 RD41FB2B273J CYLND CHIF R 27K J 1/8W
R12 3 2 p CYLND CHIP R 22K J i/84
R13 CYLND CHIF R 2. 2K J 1/8W
R14 CYLND CHIF R 39« J 1/8W
R15 RD41FRBzB273J CYLND CHIP R 27k J 1/84W
R1é& - RD41F CYLND CHIFP R 330 J 1/8W
R17 RD41FE CYLND CHIP R 2. 2K J  1/8W
D1 CHIF DINDE
ne CHIF DISDE
Lz EHIF TRANSISTAR
3 .4 CHIF TRANSISTER
NS L6 | ] CHIF TRANSISTOR o
MIC UNIT (X59-3160-00)
TE ~ THIF T 0. 0Z2UF K T
- 1. UUF A
K
5 . UF K
1. OUF Z
[y CHIF 100FF J
8 | H] o 2700FF K
9 SAHEN 4 1. OUF Z
£10 “ELIHLI0LT B - 100PF J
11 f FRIHBZ 1K |HfP [ B20PF K.
E23-0471-05 TERMINAL
RDATF CYLND CHIFP RO1ZK J 1/8W
RDATE CYLND CHIF R 47K J 1/8W
RD41 ) 3J CYLND CHIF R S6K J 1/8W
RDATFRIRI0OLY CYLND CHIF R 100 J  1/8W
RDATFR2R1G54.T CYLND CHIFP RO1S0K J 1/8W
Ré RD41F CYLMD CHIF R O100K J 1/8W
R? RD41 CYLND CHIP R 100 J1/8W
RE RDATFE J CYLND CHIF R 15K J 1/8W
9 RDA1FR2B473T CYLND CHIF R 47K J 1/8W
R11) RDAIFRZRS61T CYLMD CHIFP R S60 Jo1/8W
CYLND CHIF R O270K J 1/78W
CYLND CHIP R S6K J o 1/8W
CYLND CHIP R 220k Jo1/8W
~16 CYLND CHIP R 82K J 1/8W
CYLND CHIF R 10k J 1/8UW
RI9 .20 2068705 CHIF R 0 8HM
Ra5 Rqr 068705 CHIP R 0 BHM
w1 .2 | [_MNIM4558M TC(8F AMP X2 -
VOL UNIT (X59-3170-00)
Y- | CK7IEBIELIDAK EHIF © 0.100F K ‘"‘
3 "3FF1E1047 CHIP © 0. 100F  Z
ca £92-0004-05 CHIF TAN 1UF 160y
E23-0471-05 TERMINAL
R1 -3 RD41FB2B473J CYLND CHIF R 47K J 1/8W
R4 RD41FB2B823J ZYLND CHIP R 82K J 1/8W
RE RD41FB2B103J CYLND CHIP R 10K J 1/8W
Ré& RD41FB2B104J CYLND CHIP R 100k J 1/84W
E: Scandinavia & K: USA P:Canada  W:Euo| TM-521A : K
inavia & Europe K: US, 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

32

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

PARTS LIST

s - — —
Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation [marks
PRES & M |\§ B & ® 5 B & BE/78 % ## ]|
1 1— -
R? RDA1TFR fed CHIF RO 7K J o178
R8 RD4A1FE D43 LND CHIP RO10D0K J o 1/8W
R RD41FR = CYLND CHIFP R o2 7K J 180
S5E26 CHIP DISDE
MNdUabBS T AUAD ANALRG
L7532 ]l(H]IQIFP1[ 5
DT 1 44EK DIGITAL TR
| _DTAl14EK DIGITAL TR _
w1 o 0. 039UF K T
e 0. O10UF K
L3 1000FF k.
-4 0. 010UF K
LS I}HF‘I 0. 0372UF &k
Cé C92-0005-05 CHIF-TAN 2. 2UF . 3WY
CY CKY3FBIHLIOZK CHIFP 1000FF k
E23-0471-05 TERMINAL
R1 RD41FR CYLND CHIF R O100K J 1/8W
Rz RD41F CYLND CHIFP R 2. 2K J 1/8W
R3 RDA1FB2B473J CYLMD CHIF R 47K J  1/8UW
R4 RD41FRZH CYLND CHIF R 4, 7K J 1/8W
RS RDA1FRZB1D4S CYLND CHIF RO100K J 1/8W
Ré& RD41FR2ZB183J CYLND CHIFP R 18K J o 1/8W
R7? RD4 1FB2HE ] CYLND CHIP R 2 J 1/8W
R8 7 RD41FBZE CYLND CHIP R J  1/8W
R10 RD41FRZBAT2S CYLND CHIF R J 1/8W
R11 RDA1FRZB273J CYLND CHIFP R 27K J o 1/8W
R1z RDAIFRZB393J CYLND CHIF R 39K J 1/8BW
Il NJMA558M IT(RF AMP X2
Iz MNADEARS T (RUAD ANARLRG SWITICH)
13 1.
N1 CHIF TRAMSISTAR
0z DIGITAL TRANSISTHR
E: Scandinavia & Europe K: USA P:Canada  V/: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

PACKING

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
(E30-2053-05)

Mounting hardware
(J29-4147-14)

Stack plate
{A13-0651-13)
Micropohne
(T91-0359-05) : K
(T91-0365-15) : W

Protection bag
{H25-0049-03)

Protection bag

2 Screw set {H25-0720-04)

(N99-0318-05)

Fuse (8 A) —/a

Polystyrene formed fixture
(FO5-8021-05)

(H10-2627-02)

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

TM-521A/E

|
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DISASSEMBLY FOR REPAIR

Replacement of Lithium Battery

1

35

. Pull out the main control knob (@).
. Using the special tools (T-047-01, -02), remove the MIC

. Remove the eight screws from the upper and lower case

(@). Loosen the four screws on the left and right panel
(Q), and remove the upper and lower case.

. Release the stoppers fixing the front panel and sub-panel

(@), and remove the front panel (€).
Case (Upper)

Q—m@Q

Case (Bottom)

4
o

connector nut and spacer ring (@).

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

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

um battery. Frame

CoXrol unit

Main knob

A Lithium
4 battery

Spacer ring

Microphone connector @

nut Soldering iron




[ M-o21A/E |

DISASSEMBLY FOR REPAIR

Disassembling procedure of the Complete unit
8. Unplug the cord from J9 and J10 of the TX-RX unit

(X57-3240-00) (). ‘///
9. Unplug the connector from J2, J3, and Jb of the TX- @\\\\ //
RX unit (X57-3240-00) (@). NN

0@3 | . "‘i'i /'. ®

. ) ( )
~ D ~
(x87-32403000 &g 7~
ey B {
. >
),)// o = ﬁ'
/—\ ,// J9

2

10. Remove the 8 screws (@) that fix the unit to the main
chassis, and pull the unit in the direction of the arrow.

11. Remove the four screws (@) that fix the cover of the
unit, and lift the cover in the direction of the arrow.

12. Remove the 8 screws (@) that hold the unit(X45) (A/2).

13. Remove the two screws ({B) that hold the IC at the back
of the unit (X45) (A/2).

14. Unsolder the Ground wire, and then remove out the unit
(X45) (A/2) in the direction of the arrow (D).

15. Unscrew the nut (@) that holds the speaker unit in the
direction of the arrow.
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TM-521A/E

ADJUSTMENT

Required test equipment

1. bCV.M
1) High input impedance
2. 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
3. Frequency Counter (f.counter)
1) Input sensitivity: Approx. 50 mV
2) Frequency range: Up to 1300 MHz
4. DC Power Supply
1) Voltage: 10V~17 V, variable
2) Current: 15 A min.
5. Power Meter
1) Measurement range Approx.: 50 W, 3 W, 1 W
2) Input impedance: 50 Q
3) Frequency range: 1300 MHz
6. 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
7. AF Generator (AG)
1) Output frequency: 100 Hz~ 10 kHz
2) Output voltage: 0.5 mV~1V
8. Linear Detector
1) Frequency range: 1300 MHz
9. Field Strength Meter
1) Frequency range: 1300 MHz
10. Directional Coupler
11. Oscilloscope
1) High sensitivity oscilloscope with horizontal input
terminal
12. SSG
1) Frequency range: 1300 MHz bands
2) Modulation: AM and FM MOD
3) Output level: —20 dB to 100 dB
13. Dummy Load
1) 8 Q, 10 W (approx.)
14. Noise Generator

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

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 sw ON | SHIFT OFF
| AF VOL VR MIN | REV sw OFF
[ saL voL VR MIN | SCAN sw OFF
| Low sw oFf | cTCss sw km |
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,

rVFOIM M.IN MHz X :KENWOOD 1200MHz FM TRANSCEIVER TM-52'I_K
== "—A"LT — _— REV + AL SCAN CTCSS TONE |
o 0O - M
0 O O <~ = =
08 8.49,9.0.4.5 «8
susv DO000000ocJ000 oNAIR
S&RF 1 3 .8 . 7..9 OVER
SHIFT REV SCAN CTCSS TONE
[/
Fig. 25
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40

Common section adjustment

ADJUSTMENT

Measurement Adjustment
Item Condition Test T [ 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 [y
M.IN SW down " 1] Appeared during 5 sec.
3.PLL FREQ.: 1299.975 ] Digitél TXARXA TP3 |[VCO | TC1 21.5V *+*0.1V
volt- modut (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.countery 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 rangg
genera- (4E) L4 should be secured 1260 1280 1300
Connect the tracking gener- tor, Os- 100pF D with the GAIN set td ]
ator to ANT. cillosc- —O MAX. position.
Connect the Spectrum ope o L .
analyzer side to TP1. Spec-| 1p1 sige N x 3 Oscilloscope or L3
Connect the TP3 to GND trum side <9 Seectrum analyzer L4
terminal tracking generator] analyzer| L—o
output: —40 dByu Dt,2: 1SS99 I
2. f(2nd 1) FREQ.: 1270.100 DC:V,MITX-RX| TP1 [TX-RX Set the voltage at | Note: A ocurate SSG’s freq.
0SsC) (4D) ALT OFF. The voltage at ALT OFF:
SSG: 10 dBp  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 dBy (MOD.| loscope
0%
4. Discrimin- '1)VFREQ.: 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 [TX-RXVRI (4E) |Set to S1 position |
(S-met-
SSG output: —4 dBp er)
2) SSG: 16 dBy ' S-meter: all digit lights
6. Squelch |FREQ.: 1270.100 Oscil- EXT.SP[TX-RX VR2 |[Squl. OPEN
(Tight SSG output: —-6 dBu loscope
squelch) |SQL: MAX




TM-521A/E

ADJUSTMENT

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 F—?lindicator lights.
0Odd split M ) ory to select the memoryj_ &'y
memory _ sindicator lights. chan- channel mode.
channels The memory channel number nel [ 2) S .

: h : elect the desired
display is not light. I;ftk' 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 “=ilindicator lights.
mit FREQ. using the and the SCAN switch.| %4

Tuning control or the
Microphone UP/DOWN
switch.

5) Press the M.IN switch.

Memory entry is completed.

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,

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

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

or the M indicator goes
off.

JuuuduuuuububuL

TX-RX UNIT (X57-3240-XX)

"

® “[s

OTP3

o>
o
@

¢ TX-RX UNIT (X57-3240-XX)
VR1: S-meter
VR2: Tight squelch
VR4: DEV.

LI2 ® J(? VR5: APC

VR6: LOW POWER

L J g L3,4: Helical

1 ? L6: f(2nd Local OSC)

L7, 12: GAIN

L.14: Discriminator

L ] TCt1:PLL

‘ ’ I L . 1exo (12.8 MH2)

TCXxO

®
0)

TC1 TCI@ Lé

‘@
O

—

)

N
-
~

TC1: TX freq.
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ADJUSTMENT

Transmission section adjustment

Measurement Adjustment
Item Condition Test T [ 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 I I " |Check 0.5~2 W, Less than 2.5 A
POWER |  FREQ.: 1270.000 TXRX 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: 1kHz, 3mV (W,T) | loscope VR3 +3.0 kHz +2.2-3.6 kHz
GAIN 5 mV (K) Power-
meter
i
l ] o ] _
Microprocessor operation check
1_ Item { Condition T Obération check Item Condition Operation check
1. Reset| 1) Turn the power switch| Display ‘3 q 1 4-1. Simplex memory channels are: MO~ 9, MA, b.
ON holding the VFO/M M= '€ Fuuu 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 :
31 Reloase the VFO/M and play light for approx. 5 sec. | standard 1) Press the M.IN switch. Iir;’i{:fr:iwot:zlschannel number
M.IN switches after release the switches. offsets) gnhts. —
: 2) Select the desired| f,75
2. FREQ.| 1) Press the M.IN switch indicator lights. memory channel using| | '__}
step - S - the Tuning control or the -
selec- 2) Press the M.IN switch,| Display 50&7&//‘/05 Microphone UP/ DOWM |rM ‘}
tion then press the REV = switch e
switch within 5 sec. Turn the Tuning control and i en g
the UP/DOWN siwtches to in- Igr'f‘ SIZL%c:;'\?v?trs\?noglge%e
crease or decrease the figures P ; o
as shown below. after the M.IN switch is
20 26+5-10<126— pressed. ,
l 3) Press the M.IN switch| Memory entry is completed.
15 CCw CW 15 within 6 sec. after the
1 memory channel selec-
125—>1O—>5—>25-»20—| tion is completed.
| 3) Press any switch except| Receive FREQ. lights. 1/4-2. | 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 switch.
3. FREQ._ 1) Press the MHz switch.| The kHz digits goes off. | (as described in ltem
zte?gc— 2) Turn the Tuning control| Rotating the Tuning control -1.)
. switch to CW or CCW.| switch changes the FREQ. in
tion 1 MHz ste
{(MHz)| I p-
3) Press any switch except| The kHz digits lights.
the LOW and the Power
switches to return to the
normal receive FREQ.
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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
( 2S8C2712 (Y)
) B
E@c
25C4093
2
K .
8
C
2SK508(K51)
S

8,

- MBS507PF
XYY VR
8 (@)
¥ VCO UNIT B (X58-3350-11) ¥ VCO UNIT B (X58-3350-11) ¢
a {Component side view) (Foil side view) 1
MB87006APF

IC101 - MBSO7PF IC102 : MB87006APF IC103 : NJM2804M Q1 : 2SK508(K51) Q2 : 2SC4093 Q101 2SC3356
Q102: 2SC2712 (Y) D1 :1T32T D2 :HVR12 D3 :1SV209 D4,5: HSK277 D101 : DLS1685
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W IF (X59-3140-00) (Component side view)

SIERE

WV VOL {X58-3170-00) (Component side view)

8

c R4

— 3
ce R2

s S e |

M w0 8 & 7T 6 5 a4 3 2 1

1% o 9 8

IC1 - TA7761F IC2 : MN4066BS [C4: LC7532M

Q1 : DTC144EK Q2,3 : DTA114EK D1 : 185226

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

c3 Cc4
NU o B
(&) o o

V¥ SQL {X59-3150-00) (Component side view)

cz~ 5[] 5 Q3 & g
| B =

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

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

-

i1 10 9 8 7 € 5 4 3 2

Q1,2,6,6 - 25C2712(Y) Q3,4 2SC3295(B)
D1 - 185226 D2 :1SS181

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

IC1: NJM4558M  IC2: MN4066BS  IC3: IMH2
Q1: 28C2712(Y)  Q2: DTC144EK

2S5A1162 2SC2759

2SC2712  25C3295 2SK508 FMW-1
4y o &
¢ 1
IC1,2 NJMA4558M DTC114EK
' DTC144EK
MW4066BS TA7761F LC7532M IMH2 DTC124EK DTA114EK NJM455SM
’ 'Ngm IN E; ouT
e GND

Vee




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

[
(o]

T1229W
3INCOA ¥3IMOd

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

D | E

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

D3 : HSK151

M&7711

D4,7 : M1407 D5,6 : M1308

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

{Component side view)

I

(vrom T 3. -

- DTC124EK Q2 : 25C2712(Y)

Q1

IC3: uPD76106G-531-1B  1C4 : KRR COO1

IC2 : Mb1951BML

: LAS006M

IC1

1SS184

D1~4:

TM-521A/E

¥ CONTROL UNIT (X53-3160-XX) -11:K, -61:W
(Foil side view)

—
1 .

Rens

o

L
~0__O-|se |-0_—O—|s7

(%]
S om ' au
o
Ol sy

2y
Gl

SCAN

ENaes 3

[,

P

-0_-O—{sa |-Q_—O—|S5
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SHIFT
4

LA5006M

DTC124EK
28C2712(Y)
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V¥ TX-RX UNIT (X57-3240
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2SC2714(Y)

2SB1119S

w

-61:

’

-11:K

¥ TX-RX UNIT (X57-3240-XX)

2SC3326(A)
2SC2712(Y)

(Foil side view)

DTC144EK
2SC3356

2SA1162(Y)

€

2SD1406(Y)

3SK184{R)

4PC1241H

KC801

MGF1502

MC14094BF

MC7808C
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INPUT
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Signal line === Control line Common DC line
* Voltage measurement condition f=1280 MHz, RX no signal, { }:TX

TX-RX UNIT (X57 3240-”/0 6I) TM 52IA/TM 521E

.
1
I rtl ¢ N
i : : & M € 53 "MWz u =y
) R 2
!
Yiodd a
5
i]
w0
P el, .
x o

IF OUT

AFC (X59 34|0 OO)

> — e — —— — —

vasss B n 668 -/
- |
e - ct IC2  ICI:NJM4558M
& Ez - — 1 IC2: MN40668S
DU o T’—ﬂ . Yo s Jelo Yok ¥o ¥ ds | 1c3:iMH2
ey oy Hilg 3 Q1 .2s5C2712(Y)
8T _SW) -V L [} x v .
Q7 e AN @ N s Q2 "DTCI44EK
2 N .
T G r=js] ,
= _ \ 8.1vt7.3v1 N * X 7.4vis.v)
® - R Box a3 ‘

IC3 w2

ov 8.6V

I
SRR T |
|
|
-

|
| -
|
|
E
|
|-
L

PR 25my
w P-P (aF MIND

«

- 1
] .
I i o) 1ce [DS-DC Conv
I 7 fee ( VCO (X58-3350-00)
n T g |___'____—_—_—_—_
"1 el | -
o 0o F 0l
MIC (X59-3160-00) -~ ’ '
ICI,2.NJM455BM/M i I :% 8%1
W5 5 Kk | W omassem IR I
| 5 Icius2) [ 2 g
| D €] N : « s ov 1
x ol e
3 S48 ! .
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TM-521A/E

TERMINAL FUNCTIONS

- . 1 N o
Co"ﬁ:'cm' Te;‘":.nal T:{;:":a. Terminal Function Conh:\:.ctor Te;‘":'"" T:‘::":"' Terminal Function
FINAL UNIT (X45-3200-00) TX-RX UNIT (X57-3240-XX)
Wi1 DO Drive output 1 [ 1 HPO
w2 RA | RX ANT 12 HP ]
w3 1 FB | Final +B 2 1 FB | Final +B
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 13 8T | Tx +8V
W5 1 81 4 1 B2 + SZ .
2 AP Audio power 1 2 S8 Switched +B (13.8 V)
3 SP Speaker 5 1 SP Speaker
W6 ANT 2 AP Audio power
3 B1 +B1
W7 + T
_ DC 138V 6 1 sp Speaker
CONTROL UNIT (X53-3160-XX) 2 GND GND
(X83- _ 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) I BD | Busy display
| B | +8B2 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 Qulpul
DT PLL & shift resistor data Al AF input
ST Shift enable strobe MIC Mic AF input
RM RF meter GND | GND
BZ Beep output H/L Hi/Low switch
8D Busy display [ ] ] RA ) RX ANT
RD Remote data i 1 -
T DO Drive output
SQ Squelch
SM S meter
T0 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 (CTCSS UNIT)

TSU-5 PARTS LIST PC BOARD VIEWS

54

. New C
Parts No. Parts Description Ref. No.
TSU-5
o —
E31-3248-05 # | Lead with connector
N87-2606-46 Brazier head taptite screw x 2
X52-3060-00 * | CTCSS unit
I
CTCSS UNIT (X52-3060-00)
CC41FCH1H150J { | ChipC  15pF J c6.7
CC73FSL1H681J Chip C 680pF J C15
CED4CW1AT00M Eiectro 10uF 10WV | C1
CEQ4CWTA101TM Electro 100uF 10WV |C2
CEO4CW1A220M Electro 22uF 10WV | Cb
CK73EF1C104Z Chip C 0.1uF z C3,4
CK73EF1C105Z 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 Ci12
C93-0501-05 * | ChipC 680pF Cc8—-11
E31-3248-05 * | Lead with connector — 28C2712 DTC114YK
E40-5016-05 Pin ass'y 2P J1 N ouT
£40-5021-05 Pinass’y 7P 92 8@ @
[3
L77-1333-05 X'tal 4.194304MHz | L1 GNo
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 15k 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 |R9
RD41FB2B473J Chip R 47k J 1/8W |R2,20,21,24
RD41FB2B683J Chip R 68k J /8w [R17
RD41FB2B823J Chip R 82k J 1/8W [R7
RD41FB2B824J Chip R 820k J 1/8W |R15,18
R92-0688-05 * | ChipR 470k R14
R92-0689-05 * | ChipR 910k R12,13
MNB6520 IC IC1
MN40384BS * 1IC 1C2
NJM4558M IC IC3
DTC114YK Digital transistor Q1,2
2SC2712(GR) Chip transistor Q3
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TSU-5 SCHEMATIC DIAGRAM

J2
cTe
1
2 RD ] .
3 -Cs + -t -
3 GND | RS
DET N 2
5 F 1 o
e cTD b
cTS R6 2.2K =
7 Wy « 7
o0
& B — |- -
g
bt e e e oy e
1c2
1/2 Vpp -190 ; STR Voo :2
DET OUT 5 D EO
fe Hor
§5 3 00 05
sof =
1C1 s3I - —f— 02 o7k
52 g g 03 os -;0
RX IN ] v ol
0 2 ’ SS
1
> :
Q
s / Q1,2 : DTC114YK
NI RN I b Q3 1 2SC2712(GR)
1IC1 . MN6520
L1
X > N
L3 0 . IC2 @ MN4094BS
-3 o O wdem 4.194304 mlm 0 1C3 . NJM4558M
b= ~ - MH2
,; ©0 ~
4 4 o S
> x )
o G 328
.0027  .0022 K TES R22 1M [R20 47K
Nrs c,:” RI7 68K 2N R12 910K ms""g‘:ox 2 ‘.‘.‘l 6
1 . C10 680P C11 68OP
L
g3 18 ppwn FaaEy — T
ot ¢ c13.0022 | & x s g
© 35 1€3 2ls T T 8
o > @ vs 3 (=} 1'2 0
- l.g 172y 2 8Lg g 3
~ @ I
5T . 4 '3 8I8T b g

55



TM-521A/E

SPECIFICATIONS

TM-521A/TM-521E
General
Frequency range.........cocoiiiiiiiiiiiciii e e 1240 to 1300 MHz
[T L= S TSR F3E (FM)
ANtenNa IMPEAANCE .....c.iiiiiiiiiiiiiieiiiererierienerenraresrieniaenraeseessssnenssrsennes 50 obhms
Operating temperature...........ccoeeevivenennrnnnen. —20°C to +60°C (—4°F to + 140°F)
Power requUIremMeNt ........cc.oiiiiiiiiiiiiiiii et e e eanens 13.8 VDC +15%
GroUuNding ....covnieiiiiiiicii e e s s e rnerre s e e e ranaens Negative
Current drain
Transmit Mode (Max.) ..o e e e 55A
Receive mode with no input signal...........c.cooiiiiiiiiin i 0.6 A
Frequency stability ......c.coveieiiiiiiiiiiiiicir e eas Better than +3x10°°
Dimensions
1 Te 2T 141 mm (5-9/16")
HIGR e e ea e 42 mm (1-21/32")
B 0 7YY Y 193 mm (7-19/32”")
A =T 1) RN 1.2 kg (2.65 Ibs)
Transmitter
*Qutput power
Hl oot e e e e e re e e e et e e e eaa st raeaa e enn 10w
LOW .o e s e nens Approx. 1 W. Adjustable up to out 5 W.
Modulation ... ... e e e e naes Reactance modulation
SPUrious radiation .....c..iiuiiiiiiiiiiiiiii e e Less than —50 dB
Max. frequenCy deviation.....c.ciiiiiiiiiiiiiii e rrreeee s rasrr s s e saerearans *+5 kHz
Audio distortion (at 60% modulation) ..........cccciiiiiiiiiiiiir e, Less than 3%
Microphone impedance ...........ccooiiiiiiiiiiiii e e 500 to 600 ohms
Receiver
(O3] 2TV {4 2PN Double conversion superheterodyne
Intermediate frequency
1 K= TP PP PP PTP TR PRPRN 59.7 MHz
/4 5T PSPPI 455 kHz
Sensitivity(12 dB SINAD) ...ccooiiiiiiiin s Less than 0.16 pV
Selectivity
— B dB i e e More than 12 kHz
—B0 dB..e e rer s Less than 36 kHz
SPUMOYS FESPONSE .. ceneneeeeneninaneeen e raaearaceaanenreneertsaaresresnssnsanses Better than 40 dB
SqueElCh SENSITIVILY ..oiniiiiiiiiii s s aeas Less than 0.1 uV
Output {5% distortion).........coceveiieiiiiiienienennnn. More than 2 W across 8 ohms load
External speaker impedancCe .......cc.cooiviiiiiiiiiiiiii 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

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan
KENWOOD US.A. CORPORATION

PO. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745, US A.
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembracker Str. 15, 6056 Heusenstamm, West Germany

KENWOOD ELECTRONICS BENELUX NJV.
Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE SA.
5, Boulevard Ney, 75018 Paris, France

KENWOOD ELECTRONICS AUSTRALIA PTY.LTD.

(INCORPORATED IN N.SW) ‘
4E. Woodcock Piace, Lane Cove, N.SW. 2066, Australia




KENWOOD

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 €91 from the TX-RX board and install it at the FB terminal on
the Final board. If you need a new part, it is C90-2033-05 (1000uF, 16V
Electrolytic).

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