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TH-28A/E

CIRCUIT DESCRIPTION

Frequency Configuration
The frequency configuration is shown in Figure 1

and Table 1.
455kHz (1) 144.000~147.995MHz (K, P, M, X)
CF 144.000~145.995MHz (T, E)
ANT
(1)‘7 Ay (2) 144.000~147.995MHz (K, P, M, X)
1stMIX  MCF sP 144.000~145.995MHz (T, E)
ANT SW RF AMP / IR AP [ AF AMP (3) 189.050~193.045MHz (K, P, M, X)

o o 189.050~191.045MHz (T, E}
3 45.505MHz
o

1st MIX

438.000~ L] rF AMP

449.995MHz 392,95~ MiC
404.945MHz MG
PA AMP TX AMP PLLVCO [« M <—q
(2)
?12'8"””2 Fig. 1 Frequency configuration
Receiver System Receiving Double superheterodyne system
. system 1st |F frequency 45.05viHz
» RF amplifier ‘
. ¥ 2nd IF frequency 455kHz
The signal from the antenna is passed through a — . e
. iy ; . Transmitting Direct oscillating
low-pass filter and transmission/reception selector cir- Ay
. . o system amplification system
cuit, and input to the RF amplifier. . :
’ : . g Modulation Variable reactance
The input signal is amplified by Q213 and sent to the )
system phase modulation

bandpass filter to eliminate the unwanted frequency y - E

band. Table 1 Basic configuration
For sub-UHF reception, the signal from the antenna

passes through the high-pass filter, and is amplified by

RF amplifier Q216.

ANT RF AMP MIXER

‘7 Q216 Q217

&1 HPF
1st Lo OSC ' ‘

CH)EQMP Egzﬁ,zzs 3‘2’92“ ¥|=C1F ~|(')=1%MP IC1 f}:FsAMP SP
e LpF ] ANT ﬂ /—\ IF AMP,DET -—D—[ﬂ
o
B l =
-
2nd Local OSC
Bow) T ey BLBOse Fig. 2 Receiver section configuration
. First-§tage r.nixer. . . ' ‘ R Rating
Th'e input signal is mlxeq w@h the flrst local osqllla- Nominal center frequency (fo) | 45.05MHz
tor signal from the PLL circuit _by fwst-stagg mixer Pass bandwidth +7 5kHz or more at 3dB
Q214 (0217 for sub-UHF) and so is converted into the Attenuation banduith 22Kz or less at 250B
f!rSt IF S,Ingal'_ The_ u_nwanted frequency band Of_th_e Guaranteed attenuation 80dB or more at -910kHz
first IF g]gnal Is eliminated by a two-stage monolithic Spurious : 40dB or more wihin +1MHz -
crystal filter (MCF). Ripple 177,048 or less ‘
Insertion loss 4.0dB or less
Terminal impedance 800Q/2pF

Table 2 MCF (L71-0409-05) (TX-RX unit XF1)




TH-28A/E

CIRCUIT DESCRIPTION

« IF amplifier

The first IF singal is amplified by Q16 and input to
ICT (FM signal processing tC), where it is mixed with
the scecond local oscillator signal and so is converted
into the second IF signal.

The unwanted frequency band of the second IF sig-
nal is eliminated by a ceramic filter. The resulting signal
is then amplified and detected.

ltem Rating
Center frequency of 6dB bandwidth (fo) | Within 455 +1.5kHz
6dB bandwidth
40dB bandwidth
Passband ripple
Guaranteed attenuation
Insertion loss

+7.5kHz or more

+15kHz or less

1.5dB or less (within 455 +1.5kHz)
27dB or more (£100kHz)
6dB or less

Input/output impedance 1.5kQ

Table 3 Ceramic filter (L72-0362-05)
(TX-RX unit CF1)

» AF amplifier

The frequency characteristics of the audio signal
output by the FM detector are corrected by the Q12
active high-pass filter and deemphasis circuit consist-
ing of C29 and R43.

The audio signal is then passed through an AF vari-
able resistor and amplified by power amplifier IC3 to
obtain the desired output.

» Squelch and mute circuits

The output of the squelch circuit consisting of 1C1
and Q11 is output from SQ SW (Q9, 10) to pin 26 of the
microprocessor as the BUSY signal. The microproces-
sor controls the MUTE and AFC signals in accordance
with the BUSY input signal logic and other function
states, and so controls the audio signal.

The microprocessor also controls the MUTE and
AFC signals during the T. ALT and CTCSS and DTSS
operations, thus controling the audio signal.

IC1 [ﬂ SP
AF AMP
11 lg
"y B
i
D2 ‘V‘"V
Qrt [savot] ™, R 5C
S I 3
"
| I
o) r() =
Ic2
™
BUSY % BEEP
MUTE —FUTE 5M
s
AFC
IC6
Fig. 3 AF amplifier, squelch, and mute circuits
Condition MUTE | AFC
Transmission L L
Reception Normal operation | Squelch on | L L
Squenlch off H H
Downloaded by T.ALT " Standby L L
RadioAmateur.EU | Receive (T. ALT) f L

MUTE : Muted when low
AFC : Muted when low

Table 4 Muting conditions



GMC
Downloaded


TH-28A/E

CIRCUIT DESCRIPTION

« S-merer circuit

The S-meter signal is output from pin 13 of IC1 as a
direct current corresponding to the input signal, con-
verted to a voltage by R63, then input to pin 3 of the
microprocesser. The DC voltage is digitized to control
the LCD S-meter display.

)

Microprocessor

] | _
O
o

Fig. 4 S-meter circuit

Transmitter System
» Microphone amplifier

The signal from the microphone is passed through a
6dB/oct pre-emphasis circuit consisting of C79 and
R91, 92 to amplifier IC7 {1/2), then limited. Distortion
components exceeding the audio band of the resulting
signal are then eliminated by a splatter filter consisting
of IC7 (2/2).

» Modulator circuit

The output from the microphone ampilifier is passed
through variable resistor VR8 for modulation adjust-
ment to varicap diode D3 of the VCO, controlling the
VCO frequency and so producing a frequency-modu-
lated RF output.

+ Drive and final circuits

The modulated RF signal from the VCO is amplified
to about -5dBm by a buffer amplifer. The signal is then
amplified to about 15dBm by the drive. The amplified
signal is input through pin diode D208 for transmission
output adjustment to power module |IC202. The power
module consists of a two-stage amplifier and amplifies
the signal to about 5W for output.

» Transmmission/reception selector circuit

The transmission output is passed through the
transmission/reception selector circuit and low-pass
filter to the antenna.

The transmission/reception selector circuit, which
consists of D209 and D210, is turned on during trans-
mission and off during reception to switch the signal.

PRE EMPHASIS LIMITING AMP SPLATTER FILTER
EXT. MIC - I
JACK r = ‘ il
Cc79 I C81
S e H*-I———S NS e e SN
b 25! ™ T0
[ 2V IC7
— of 1/2 e iCc7
= g (12) (2/2)
IC6 MOD
+ +N | 2 vCO
% 3 . | > to MOD
= o F
- > -
INT. MIC
MUTE 5M BEEP m™
Fig.5 Microphone amplifier

w
v




» APC and transmission output selector circuits
The automatic power control (APC) circuit is used to
obtain a stable transmission current. This circuit de-
tects the collector current in the final stage of the
power module and controls the transmission output as
follows:
To differential DC amplifier IC5, two voltages are

applied the reference voltage produced by dividing the

voltage of constant-current zener diode D8 by variable
resistors VR4 through VR6 for transmission output
ajustment, and the detection voltage generated across
R203, 204 in proportion to the collector voltage in the

TH-28A/E

CIRCUIT DESCRIPTION

The APC voltage, proportional to the difference be-
tween the reference voltage and the detection voltage,
is obtained at the output pin (pin 6) of IC5. This APC
voltage controls the attenuation of input diode D208 of
the power module and stabilizes the transmission
output.

Q20 and Q21 are selected when the transmission
output is selected. The reference voltage is then
changed, and the transmission output is fixed at about
5W (high), 2.5W (medium), or 0.5W (low). Q23 stops
the operation of the APC circuit when the transmission
output is set to EL (economic low power).

final stage.
IF CHG RF
| | B |
0 B < R204 R203 POWER MODULE
020 DRIVE
Al
= Vil IN_FB_ OUT
HILT S— > { 2l
>F
a1 I I 80 1 FBO ’ D208 | .
q
o al . + 1 ol IE JF,_
H/L2 >— S|4 S =&
> 3 o3 T
o.
L
- -
| @3
o >
8::
¥

Q20, Q21, and Q23 are transistor switches.

These switches are high when active.

H/L1, H/L2, and EL are control signals from

the microprocessor unit (MPU).

The logical relationship is shown in the table below.

H/L1 | HAL2 | EL
HI L L H
MID H L H
LOW L H H

| E-LOW ~ - L

Fig. 6 APC and transmission output selector circuit




- TH-28A/E

CIRCUIT DESCRIPTION ¢

« Economic low-power circuit 2. Q209 is tuned off, so D208 is turned off. Thus the .l/
The economic low-power circuit is used to send the drive circuit output is not supplied to the power

drive circuit output directly to the antenna without module.

passing through the power module. When this is done, 3. Q208 is turned off and Q207 is turned on, so D207

the bias power at the base of the power module is and D211 (1/2) are turned on. Q212 is also turned

turned off. This reduces the power consumption. off and D210 is turned off. The drive circuit output is
The E-LOW pin is made low when the transmission passed through D207, D211 (1/2), L219, and 217

output is set to EL. The transmission circuit then oper- to the antenna.

ates as follows:

1. Q210 and Q211 are turned off, and the 5V of the
power module is set to OV. D203 is turned off at the
same time and the power module output is opened.

D207
ON(OFF)

LPF

IC202 POWER MODULE

IN CV1 5V Cv2

MAIN RX

D9 | S |
N(OFF D208
, APC ON(OFF) ON(OFF)
CONT >—
DCV :

Q207
OFF(ON)

l Q208
) ON(OFF) L _ J . W
1 ON(OFF) -
ON(OFF)
v
Q210
ON(OFF)
Q211 ====Hj, Mid or Low power
ON(OFF) =—EL (Economic low-power)
A 7AY ( ):EL
5T FB =

Fig. 7  Economic low-power circuit




TH-28A/E

CIRCUIT DESCRIPTION

PLL Circuit
- PLL
A 5kHz or 6.25kHz reference frequency is obtained
by dividing 12.8MHz reference oscillation frequency
X201 in 1C201. A comparison frequency is obtained
when the VCO output is amplified by Q202 then di-
vided in IC201 (pulse swallow system-based PLL IC).
A5, 10, 12.5, 15, 20, or 25kHz PLL synthesizeris im-
plemented by phase-comparing the reference fre-

» VCO (X58-3870-XX)

The desired frequency is produced directly by a Col-
pitts oscillator circuit consisting of FET Q2. The VCO
control voltage is applied to varicap diodes D1 and D2
to change the oscillation frequencycy. The TX pin is
made high during reception. Q1 and D4 are then turned
on to change over the oscillation frequency.

Downloaded by

quency and comparison frequency obtained when ref- RadioAmateur.EU
erence oscillation frequency X201 is divided.
1C201
+5V MB1505
X58-3870 : VCO 150 o [ox
B _I 10| pATA
11|EN

< Q2

0SC
I ce 89

AAA
¥

D1

3

(5]
]

I

D2
+

AAA
vy

AAA
Yy

outp L 8™ osc
IN
RF
£ o AMP
‘ L PLLIC

RF ouT
AMP Q4 ng“VER 0sC
3 - MIXER ouT

T = |
AMP
%

Q202 !

7 _ UNLOCK
DETECTION

Q1
SW

AA
vy

X

X LD
%« from IC4

L S
CVF_ _TMOD

MIC AMP

AAA

y

Fig. 8 PLL and VCO circuits.

» Unlock detector circuit

When the PLL circuit is in the unlock state, the pulse
that is output to the UL pin (pin 7) of 1C201 is wave
from shaped by D202, C210, C211 and R212. The UL
pin is then made high. The voltage at the UL pin is
monitored by the microprocessor to control the trans-
mission or reception selection timing.

1C201

I S
PLL c210 I

Fig. 9 Unlock detector circuit
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TH-28A/E

CIRCUIT DESCRIPTION

Digital Control Circuit

* Key and rotary encoder input circuits
As shown in Figure 10, signals are input directly to
the microprocessor.

ENCODER 14
x
57
8 KU IN 3 O
9 B
= O
46
. Ic6 KOUT 0
"L u-COM KOoUT 1 47 ol
2
2 UP
P1T |2 0
28 DN L
- - ‘
B3 F m
Sl psw 4 -
N - O @® o i o —OL
5 Z z Z ElmEaNS
- ' p———-O
5 3 8 8 83 2 2 2 & ¢ > x
SMH o ol B
M ~ B 8 B8] 3 B B 3
POW 3 A A A = EE 3
SW
wl I 2] N ¢
e 3 8 8 &
(I) .
IC2
DTMF RECEIVER

ooy

Fig. 10 Key and rotary encoder input circuits

FLOCK
SW

LAMP
SW

MONI
SW

PTT
SW

MESS
SW
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TH-28A/E

CIRCUIT DESCRIPTION

» Reset and backup circuits

A high pulse of duration about 10ms is output from
reset circuits C12 and Q4 when power B is turned on.
Microprocessor IC8 is then reset. Voltage detector cir-
cuit IC3 detects a decrease in the 5V line when power

B is turned off. The output level is then changed from
high to low. The microprocessor enters the backup
state when microprocessor port INT4 is made low.

5V AVR(IF) \
SC17710YBS D5
L
+Bo—IN  our |2 YUNE :' D
GND L [ TIMING CHART
Jﬂ LITHIUM y 97 B POWER B POWER
BATTERY VDD O'N OvFF
: 5V |
RESET
5V LINE |
0 |
| |
| |
I I
IC6 sy | |
z u-CoOM
T RESET —| !
IC3 ) |
S/8054ALR-LN | -
29 | |
IN  OUT [Hm—=] INT4 o, | |
1 C=="_""\ __ DETECTION
GNOD | INT 4 | VOLTAGE

)

Fig. 11

» Battery voltage detector circuit

The supply voltage is divided and input to the analog
port of the microprosessor. The voltage input to the
microprocessor is digitized to drive the LCD battery
display.

» Lamp circuit

The constant current circuit consisting of Q1 and D3
is switched using the output signal at the shift register
IC4 LAMP. The LED is then turned on or off.

: LCD
22X
0 Ic6 IC4
B4, SHICEM i) LAMP
2eX KUIN3 _KOUT2
<

57 48

=4

LAMP ON:
"H" LEVEL

Fig. 12 Battery voltage detector and lamp circuits

I

Q1

B

0

Reset and backup circuits

« Lithium battery charging circuit

The backup lithium battery is a rechargeable secon-
dary lithium battery. So a charging current is supplied
to the battery from the output pin of 5V AVR IC9 by
LED D6. The battery voltage becomes about 3.3V
when the battery is fully charged.

The lithium battery supplies current when the bat-
tery pack is removed and the external power is turned
off.

D6 px
I |
BVAVR(F) [ pg
% ISP
4 > ico P -
L-f--d J3¢
2 ; T
’ VoD

%

Fig. 13 Lithium battery charging circuit
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CIRCUIT DESCRIPTION

Power Supply Circuit
 Ni-Cd charging circuit

A constant current of about 60mA is supplied to the
Ni-Cd battery from the external power connected to

the DC IN pin by the constant current circuit consisting
of Q201 and D204.

» Power selector circuit _
The power circuit configuration is shown in Figure
14. The power circuit branches as follows:

CHARGER

r‘FB
2
B =ik

5RM

-8R

CTCSS 5C

-~ ohs
— BM| T. VDD of Microprocessor \: 5RAM

5R36

— VDD of IC3 (AF amplifier)

D201. D202

ii}wg

5RS Q{/

15RM
5R36
FBO 5T
sM | 5M 150 I
FBO |5C 5T
CONTROL BES Lg J:H 5T
= e Y D¢
S 5T
Q13 Q1 sn Q4 Q6 \ 2
—1 IC4 M( Vss 0——( )—0 _—6 9_4
/% IC3 :': ': ":': Jv:v:v
r Qia Q2 Wy Qs A j wy Q7
5TS 5M ¢
- (o3
< CPU AF
V C Q3 5M
13 5TS Q8 !
; AAA { b SAVE 5R =
w Yy W
g_ % 5MH I IC9 e
S % (B 1 AVR | 5R36
o z / E(
o B - Q26 5RM
P 5RAM
— —_— 5RM 5
_l L
3, 3 <>:: [rs) »
7 ® 5R36 o Q27
5TS IC10 ©
_‘ | srs
| ]

Fig. 14 Power supply circuit
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» Battery save circuit

The squelch is switched in during receive (SCAN
OFF). The power circuit enters the battery save mode
if no key is pressed for more than ten seconds.

Q3(1/2) is then turned on or offina 1 : 8 cycle by the
signal output from the SAVE pin of the shift register
IC10. As a result, the power consumption in the
standby state is reduced by controlling the 5C AVR cir-
cuit consisting of Q1 and Q2, turning it on or off. -

IF

CONTROL

Q1 IC10

IC6 p-COM

5C -—f

AAA

3 : 3 TDP,CP,ESW

Fig. 15 Battery save circuit

* Remote control circuit

The voltage at the REM (remote) pin of the micro-
processor is digitized. The remote control circuit is
then remotely activated according to the digitized volt-
age.

The voltage at the REM pin is usually about 5V as a
result of R276. When the remote control microphone
switch is pressed, this voltage is divided by the resistor
connected in series with the switch and by R276. The
divided voltage indicates which switch was pressed.

SM
@ :
p-com i5 ° °
- IC6 © s x 4
N AFO SP 3 l a3 23 |
A 8 AF AMP>——O—\/ 1 v
REM X - N m
REM @ O——/\- . (&) = E3 g{
o AL LA
R227
5M h_MC External
Vv speaker
[
@ 35
MIC AMP lMO——-/\' !
R273 PTT 6
Microprocessor 44 O— PTT
? External
microphone
S5M1 +
(%1) H
10pF (%2)

*1 :Voltage appears from the internal 5M line (5V) via R277.
*2 :In the next case, the capacitor is not requierd.
Make the connection directly.
* In the case when a capacitor to cut DC voltage is connected to the external device.
* In the case when a two-terminal condensor microphone is used as the external microphone.

Fig. 16 Speaker, microphone jack, remote control circuit 1
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7
Supplied circuit - DTSS R 7
. CTCSS A DTMF code is input or output as parallel date of
. . microprocessor. The audio input signal is input from
.The tone frequency is set ‘by_ the sgrlal date from the Cl pin in the same way as in CTCSS. The date is
RSERpI0COSSOT (|C6)'. Th? agdlo input signal |s'passed sent to microprocessor when a DTMF signal is de-
thurfu%haidd;eTf}:isnftﬁgcg;t f_lrnom the datection out- tected. Microprocessor determines the coincidence of
i Tﬁe SDO ipn is made high v?/h . n the tone frequenc the cooSHiRISERIESISIERININITS 2in.
ineid 1\3 ma 9 q te . soth ggo ;/ The DTMF signal corresponding to the numeric key-
csltnma eds'co Itcr;cl)spiacel\jstf'lr'iz etermine © bl pad entry is output from microprocessor during DTMF
state an n © pin. signal transmission. The DTMF signal is modulated
through the microphone amplifier. During DTMF signal
transmission, the MUTE pin is made low and the mi-
crophone signal is muted. Power to the AF amplifier is
then turned on, and the DTMF signal can be monitored
with the speaker.
KEY BOARD SeafooL —I Ii- by
— )
123 . A3
4|58 T();l X0
7]8]9 Mit T 167
%|ol# I I N e Lo
| S (1 MOD
- | l DET
ouT
T
AUDIO MUTE 5M
D1~-D4 INPUT
<—_> STO TCX 'y
on |
T0¢ 98 BEEP/DTMF
TOR M
MUTE 22 ! !MUTE
CP.DPET
SDO 2 .,,J
sp
g
p)
o] aaq - Or
[a] Oow 53
24
IC1 FX365LS
TSU-7
CTCSS UNIT
Fig. 17 Supplied circuits (DTMF, CTCSS, BEEP and TONE) (
\"
lv{

12




CONTROL UNIT (X53-340X-XX)

TH-28A/E

DESCRIPTION OF COMPONENTS

0-11:K,P 0-21:M 0-22:M2 0-71:X 2-71:E,E3,E6, T 2-72:E2

Ref. No. Use/Function Operation/Condition/Compatibility
IC2 DTMF receiver
1C3 Voltage detection
IC4 Shift register
IC5 EEPROM for memory
1C6 Microprocessor
Q1 Constant-current source for lamp
Q2 Lamp switch LAMP "H": On
Q3 DC SwW Always on
Q4 Reset output
Q5 DC SwW IC5 power supply
Q201 Constant-current circuit Charging
D1, D2 LED ' LAMP
D3 Constant-current setting
D4 Reverse-flow prevention
D5 Microprocessor power supply
D6 Lithium battery charging
D7 Microprocessor noise removal
D8~D15 For destination
D16, D17 Reverse-flow prevention
D18 Receive shift voltage switching
D19 Electrostatic surge prevention
D201~D203 | Reverse-flow prevention
D224 Constant-current circuit

TX-RX UNIT

(X57-404X-XX)

0-11:K,P 0-21: M, X 0-22:M2 2-71:E,E3,E6, T 2-72:E2

Ref. No. Use/Function Operation/Condition/Compatibility
1C1 FM IC Second oscillator, second mixer, quadrature detector, AF amplifier éutput,
noise amplifier output, S-meter output.
IC2 Switch When beep or DTMF is output or AL is received : Off
IC3 AF power amplifier
1C4 Amplitude demodulation
IC5 APC comparator
iIC6 Switch Same as IC2
1C7 Microphone amplifier Limiter amplifier, active low-pass filter
1C8 Active low-pass filter For sub-tone ]
1C9 5V AVR
1C10 Shift register
1C201 PLLIC
[C202 Transmission power amplifier
Q1 AVR 5C
Q2 Differential DC amplifier
Q3 5C, 5R switch
Q4 AVR 5R
Q5 Differential DC amplifier
Q6 AVR 5T
Q7 Differential DC amplifier
Qs 5T switch
Q9 Squelch switch On/off according to noise detector-output
Q10 Squelch switch, hysterisis switch On/off according to Q9 output
Qn Noise ampilifier
Q12 Active high-pass filter
Q13 AVR . AF amplifier power supply
Q14 Error amplifier Q13 bias control




TH-28A/E

DESCRIPTION OF COMPONENTS

|__Ref.No. | Use/Function | Operation/condition/compatibility
f Q15 AF control
‘ Q16 First IF amplifier
@ 7 Electronic volume For AGC, Q16 base bias current
\318 AF amplifier For AM. }
@ 9 Mute switch FM demodulation mute J
\QZO Transmit power switching MID : On
Q21 Transmit power switching LO:On
\QZZ Constant-current source L
&23 Transmit power switching EL : Off
@24 5M switch SMSW'L": On )
Q25 CTCSS switch CTCSS, TSU-7 (option) power switch
Q26 | 5RM, 5R36 switch
Q27 | 5RS, 5RAM switch
| Q201 | Ripple filter 5C
Q202 RF amplifier PLL IC 8 pin input
Q203, Q204 | Charge pump J
Q205 RF power amplifier During transmission : First stage of driver, During reception : Local oscillator
amplifier
Q206 RF power amplifier Final stage of driver /
Q207 DC switch D208 is controlled by Q208. ‘
Q208 DC switch D207 and D211 (1/2) are controlled by EL.
Q209 | DC switch D208 is controlled by EL. ‘
Q210 DC switch {C202 5V and D209 are controlled by Q211.
Q211 DC switch Q210 is controlled by EL.
Q212 Switch During transmission : On, During E-low and reception : Off
Q213 RF amplifier 144MHz band
@214 First mixer (main) 144MHz band — 46.05MHz conversion
Q216 RF amplifier 430MHz band
m21 7 First mixer (sub) 430MHz band — 45.05MHz conversion
@1 Reverse-flow prevention
D2 Noise rectification Voltage maltiplier
D3 DC switch Capacitor discharge prevention
| D4, D5 Constant-voltage shift AF IC AVR
| D6 AFC switch
@7 AGC control IC1 input pin voltage controf (AM)
@8 Reference voltage APC J
| D9 APC switch
| D10 LED ON AR
f D11 Protection Surge protection
‘ D201 Quick charge 5C ripple filter
@202 Waveform rectification
‘ D204 DC switch During transmission : On
@205 RF switch During reception : On
@206 RF switch During transmission : On
‘:[)207 RF switch During E-LOW transmission : On
D208 ATT
‘ D209, D210 | Transmissionfreception switching During transmission : On, During E-LOW transmission and reception : Off
Em 1 RF switch w See the E-LOW circuit description.
D212~D214 | Receive shift
| D215 RF switch

| D216-D218 | RF switch

Sub-reception : On {1/2)
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TH-28A/E

DESCRIPTION OF COMPONENTS

VCO (X58-3870-XX) -00:K,P, M, X, E,E3,E6, T -21:M2, E2

Ref. No. Use/Function Operation/condition/compatibility
Qi Switch D4 control. On : During reception
| Q2 VCO
Q3, Q4 Buffer amplifier
D1, D2 VCO frequency control
D3 Modulation
D4 Frequency shift During reception : On, During transmission : Off

15




TH-28A/E

SEMICONDUCTOR DATA

s
Microprocessor : HD404629A24H (Control unit IC6) |}
+ Terminal connection diagram =
59 g 2235888333333 3332 8
EPP8oos 808 R YRR EERERE S
/838588335538 85858383582RRQ
AVee C_—] 1+ 75 1 SEG38
ANO ] 2 74 1 SEG37
AN1 C_—_—] 3 73 —1 SEG36
AN2 T 4 72 [—1 SEG35
AN3 1 5 71 1 SEG34
AVss 1 ¢ 70 1 SEG33
TEST C——— 7 69 [ SEG32 \
0SCt C—— 8 68 —— SEG31 YR
0sC2 C— o 67 —— SEG30 ) '
RESET C—1 10 66 1 SEG29
X1 C—n 66 — 1 SEG28
X2 C— 92 64 —1SEG27
GND C— 1 13 63 —1 SEG26
DO C—1 14 62 [ 1SEG25
D1 ——] 15 61 ——1 SEG24
D2 C— 16 60 —— 1 SEG23
D3 C— 17 59 —1 SEG22
D4a C— 18 58 1 SEG21 “Z
D5 C—1 19 57 ——1 R73/SEG20
D C— 20 . 56 1 R72/SEG19
D7 C— 21 55 1 R71/SEG18
D8 C— 22 54 [ R70/SEG17
D9 ——] 23 63 — 1 R63/SEG16
D10/STOPC [ 24 52 1 R62/SEG15
— —
PTIANTO e RRR85 8338858395993 2859838" ReVSEGTE
TS RRAC AR KRR
= N O <N OO AMAOIX 7 O " N MO IF WO~ HD O — N m
ECEEBCBEeRseriisEERileats
' S5 5Sc-LESegd8 22022220546 0
CEERcceg BT T 2RPRIiIiLpIB8
o o oo oo
« Terminal function
Pin No. Pin name Port name |[I/O Description
1 AVce AVcce A/D converter power supply pin
2 ANO B | | Battery check
3 AN1 SM | | S-meter
4 AN2 REM | | Remote MIC
5 AN3 PTT || PTTinput. "H": RX, "L": TX
6 AVss AVss AVcc ground pin
7 TEST TEST | | Connect to Vce J
8 0sC1 0SsCi || Internal oscillator input pin
9 0scC2 0sC2 I | Internal oscillator input pin
10 Reset RESET | | Reset pin. Normally "L" )

16




TH-28A/E

SEMICONDUCTOR DATA

Pin No. Pin name Port name |I/O Description
11 X1 X1 I | Clock oscillator input pin. 32.768kHz
12 X2 X2 | | Clock oscillator input pin. 32.768kHz
13 GND Vss GND
14 DO FLOCK I | Lock switch. "H" : Off, "L": On
15 D1 ESW?2 O | Shift register 2 (IC4) enable
16 D2 4CL Q | Internal EEPROM SCL (4K bit)
17 D3 DIO I/0]| Internal EEPROM data input/output pin
18 D4 5TS O | Transmit request output. "H" : Transmit, "L" : Receive
19 D5 5MS O | EEPROM power supply control output pin. "L" : On
20 D6 16CL O | Optional EEPROM SCL(16K bit)
21 D7 STD I | DTMF valid tone detection pin. "H" : Off, "L" : On .
22 D8 MUTE O | Mute. "H" : In receive mode {off). “L" : Beep or DTMF is output or AL is recived
23 D9 - SDO I | CTCSS tone detection. "H" : Mismatch, "L" : Match
24 D10/STOPC UL | | Unlock input pin. "H" : Match, ‘L" : Mismatch
25 D11/iNTO PSW | | Power switch input {Active "L")
. 26 ROO/INT1 BUSY | | Squelch input pin. "H": On, "L": Busy
27 RO1/INT2 up | | Encoder input pin
28 RO2/INT3 DN | | Encoder input pin .
29 RO3/INT4 INT4 | | Power supply voltage detection pin. "H" : Battery, “L.* : No battery (back up)
30 R10/TOB ER O | PLLIC enable
31 R11/TOC BEEP O | Beep tone, 1750Hz output pin
32 R12/TOD EF O | Common clock pin (PLL, shift register, CTCSS)
33 R13/EVNB ESW I | Shift register 1 {IC10) enable
34 R20/EVND D1 | | DTMF data
35 R21/SCK D2 | | DTMF data
. 36 R22/SI D3 | | DTMF data
37 R23/SO D4 | | DTMF data
38 R30/SEG1 TO1 O | Sub tone output. Low side
39 R31/SEG2 TO2 O | Sub tone output
40 R32/SEG3 TO3 O | Sub tone output
41 R33/SEG4 TO4 O | Sub tone output. High side
42 R40/SEG5 5MSW O | 5M power switch, "H" : Off, "L" : On, RX, TX: Normally “L"
43 R41/SEG6 DP O | Common data output pin (PLL, shift register, CTCSS)
44 R42/SEG7 ET O | CTCSS unit enable
. 45 R43/SEG8 AFC O | AF AMP power switch. "H" : Off, "L" : On
46 R50/SEGY KOUTO O | Key matrix output
47 R51/SEG10 KOUT1 O | Key matrix output
48 R52/SEG11 KOUT2 O | Key matrix output
49 RB3/SEG12 KOUT3 O | Key matrix output
50 RB0/SEG13 SINO | | Destination input 1
51 R61/SEG14 SIN1 I | Destination input 2
52 R62/SEG15 KLIN2 | | Key matrix input
53 R63/SEG16 KLIN3 | | Key matrix input
54 R70/SEG17 KUINO | | Key matrix input
55 R71/SEG18 KUIN1 I | Key matrix input
56 R72/SEG19 KUIN?2 | | Key matrix input
57 R73/SEG20 KUIN3 I | Key matrix input
58~89 SEG21~52 SEG1~32 O | LCD segment signal output pin
90~93 COM1~4 COM1~4 O | LCD common signal output pin
94~96 V1-~V3 LCD power supply pin. Normally open
. 97 Vee VDD Power supply voltage
98 TONEC TOC O | DTMF signal output pin
99 TONER TOR O | DTMF signal output pin
. 100 VTref VTREF DTMF output reference level power supply pin

17




TH-28A/E

SEMICONDUCTOR DATA

EEPPROM For Memory : X24C04Sl-3.5 (Control unit IC5)

+ Terminal connection diagram « Terminal description

Pin name | _Description

NC NC A0~A2 | Address Inputs
SDA Serial Data

A0 Vee sCL Serial Clock

A1 TEST TEST Hold at Vss
Vss Ground

NC 1] NC Vee +35V to -6V

A2 0] SCL ( NC No Connect

Vss 9] SDA

NC &1 NC

AF Power Amplifier : NJM386BE (TX-RX unit IC3)

+ Terminal connection diagram » Equivalent circuit y

GAIN |1 8] GAIN
-INPUT |2

+INPUT |3 6] vs
GND | 4 Vout

4/

Microphone Amplifier : NJM4560E (TX-RX unit IC7)

» Terminal connection diagram + Equivalent circuit

aout [11°9 8| v-

A-IN | 2 7] BOUT
(AN
A+IN |3 6| B-IN j_.
V- | 4 E B +IN ]
L < OUTPUT

18




SEMICONDUCTOR DATA

Shift Register : BU4094BF (TX-RX unit IC10, Control unit IC4)

+ Terminal connection diagram

» Block diagram

TH-28A/E

6] [18] [1a] [13] [12] [10] [o] DATA 2 8-STAGE 19 O Qs } SERIAL
VoD OUTPUT Q5 06 Q7 Q8 Qs Qs cLock O—2— SHIFT REGISTER 9 Qs J OUTPUT
ENABLE L ;
O 1 8-BIT
STROBE DATA CLOCK Q1 Q2 Q3 Q4 Vss STROBE LATCHES
jagERBRORERCRaRE ]
~
] 15 3-STATE
Enabe O OUTPUTS
(o} l ................................ , Q8
oo
» Terminal function PARALLEL QUTPUT
1C10 (X57-404X-XX)
Pin No. } IC pin name |Port name I/Ol SAVE| Description ‘
1 l STROBE ESW | Enable input pin j
I: 2 ‘ DATA DP | Common data input pin
3 | CLOCK LR | | Common clock input pin ‘l
4 Q1 5RS 0] H | Sub-reception. "H" : Off, "L" : On
5 Q2 5RAM (0] H AM reception. "H" : Off, "L"; On
6 Qaz e TBRG 2100 I Reception power supply. "H" : Receive, "L" : Transmit
[ 7 Q4 | save [o] L | H:On (reception), L' : Off (save)
8 Vss ] E l Ground pin
9 Qs 0 \ No connection ]
r 10 Q's - O L No connection _4
r 11 Q8 5RM 0 l H Main reception. "H": Off, "L" : On
12 a7 5R36 |O| H [ 360MHz reception. 'H': Off, "L’ : On ]
13 s | H2 To] L[ Transmit output switching. HI : 'L', MID : "L, LOW : "H" ]
| 14 o5 | HL1 |o] L | Transmit output switching. HI: "L, MID : "H", LOW : *H' ]
15 | OUTPUTENABLE| OUTE | Connect to VoD I
16 VDD VoD | Power supply pin ]
IC4 (X53-340X-XX)
[ Pin No. | IC pin name |Port name]l/O] SAVE | Description
1 STROBE [ Esw2 [ 1] Enable input pin -
2 DATA DP J ! [ Common data input pin J
3 CLOCK | 1 1| common clock input pin |
4 |ai CTSW | O] H | CTCSS power supply. "' : Off,"L': On |
5 Q2 EL OT H Economic low power. "H" : Off, "L": On T
6 Q3 T X O ﬂ "H": Receive, "L : Transmit 4]
7 Q4 . PD O] L | DTMF decoder power supply. "H" : Off 'L": On 1
8 Vss [ E J Ground pin
9 Qs \ ﬂ? No connection
‘; 10 Q's [ 0 No connection |
11 Q8 \ ) No connection J
[ 12 Q7 T LAMP | O H LAMP operation is given priority, "H": On “L": Off
13 Q6 BANDT [O] L
| - 14 Q5 BAND2 |O] L
|15 | OUTPUTENABLE| OUTE Connect to Vop
| 16 | Voo ] voo Power supply pin {

19




TH-28A/E

PLL IC : MB1505PF-G-BND (TX-RX unit 1C201)

+ Terminal connecction diagram

SEMICONDUCTOR DATA

» Terminal function

(TOP VIEW) Pin No. Cod(.e Néme ' T Func'tlon ‘
1 0SCin Crystal oscillator input | 12.8MHz input pin
OSC N E E @R 2 OSC out | Crystal oscillator output | 12.8MHz output pin
3 | e
0SC our E oP 4 | Vec Power supply
5 | Do | 1
!
Ve |3 E’ Fout 6 GND | GND ' Ground
Vee |4 E BISW 7 UL Lock detection output | L : Unlock, H : Lock
! 8 Fin | Local oscillator input  |VCO input
| .
DO E E FC 9 ClockT Clock Clock pulse input
10 Data Data Data pulse input
GND E El EN 11 EN | Enable Enable pulse input
12 FC
u [7] 10] Deta 13 | BiSW
14 Fout
Fin IE 9 | Clock 15 | oP Output port Charge pump output
( 16 | oR Output port Charge pump output
- Block diagram
[T 7 16bit shift register |
Vee +>{___16-bit shift register _| |
F out
e — —— —— —— c—— —
Monitor
GND e — — _1_ — frequency FC
I— 15-bit latch j switching circuit
L . 3
EN '_I ;l 15-bit latch I |
R ————— uL
r - REer;n_ce-d_ivider - fr 2 —g oR
; | Binary 14-bit g s 3
oscin (1) ™ reference counter | S| J fp EE
L - | "l 8 aP
OSC out
r 19-bit shift register %_ —_
> BiSW
0-|—>L 19-bit shift register l l
T | Analog SW
y - - I Charge pum, VP
Fin 68 Pre-scaler l: 18-bit latch
circuit &J»] 7-bit latch L__ll—bit tatch | |
— — — —‘— —— — Do
Comparison divider _—l
Binary 7-bit Binary 11-bit
Data (10 ‘1%?{’;;:’6'” I swallov:/ycouwter Programmable counter
' L 3 ) |
—T¥ IS T
Clock

Control circuit

- : Data signal
—» : Control signal

20



Block diagram

Terminal functions

TH-28A/E

SEMICONDUCTOR DATA

FIM Receiver IC : MC3372D (TX-RX unit IC1)

GND

fel_[s] el 3] fra] [l fiol [o]
o]

‘ AF
’ o AMP
T

SQUELCH
TRIGGER

OSCILLATOR

U] 2] [8] [af Ls] [e] 2] [e]
r Vee

Pin No. Pin name Description
1 OSC In The crystal oscillator is connected to this pin to form a Colpitts oscillator. If an external oscillator is used,
2 OSC Qut input to pin 1, and connect pin 2 to Vcce.
3 MIX Out Mixer output pin.
4 Vee Power supply pin.
5 LIM In Limiter amplifier input pin and decoupling pin. AC-couple pins 6 and 7.
6 DEC1
7 DEC2
8 QUAD In Phase-shifter connection pin.
9 AF Out FM detector signal is out'put.
10 Famp. In Operational amplifier inverted input pin.
11 Famp. Out Operational amplifier output pin.
12 SQSW In Squelch switch input pin.
13 Smeter Out The current corresponding to the limiter amplifier input signal level is output.
14 SQSW Out Squelch switch output pin.
15 GND Ground pin.
16 MIX In Mixer input pin.
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TH-28A/E

PARTS LIST

CAPACITORS CC 45 TH 1H 220 J Color* « Capacitor value
1 2 3 4 5 6 ceas 010 = 1pF 2 2 0=22pF
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10pF Multiplier
2 = Shape ... round, square, ect. 5 = Value 101 = 100pfF
- 2nd number
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001uF
1st number
103 = 0.01pF
» Temperature coefficient
istWord | C L P R S T U 2nd Word | G H J K | L
Color* Black | Red Orange-lYeIlow Green Blueﬁ‘L Violet ppm/°C | +30 +60 | £120 | £250 ‘ +500
ppm/°C 0 -80 | -150 | -220 | -330 | -470 | -750 Example : CC45TH = =470 + 60ppm/°C
» Tolerance Less than 10pF
Cde| C [ D |G [J [ K[M[Xx][z][P] No code Codel B[ C|D|F]|G
(%) LiO.ZS +05| £2 | £5 | £10 | £20 | +40 | +80 |+100 | More than 10uF - 10 ~ +50 {pF) ‘10.1 WiO.ZS +0.5 \ +1 | %2
-20 | =20 | -0 |Lessthan 4.7uF-10 ~ +75
- Voltage rating
2ndword | A | B | C | D | E ‘ Flae H | J K]V
1st word 4[ i
0 ‘1.0 1.25 | 16 | 20 | 25 |315| 40 | 50 | 63 | 80 | -
1 10 | 125 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 | -
- Chip capacitors (Refer to the tabie above except dimension) Dimension
(EX) C€C 73 F SL 1H 000 J L
1 2 3 4 5 6 7 IT
(Chip) (CH, RH, UJ, SL)
(EX) CK 78 E E 1H 000 Z W
1 2 3 4 5 6 7
(Chip} (8, F) » Dimension (Chip capacitor)
RESISTORS Dimension code L W w T
. Chip resistor (Carbon) Empty 56+ 05 | 5.0+ 0.5 | Less than 2.0
EX RD 73 E B 28 000 J E | 3.2£02 [ 1.6+ 0.2 |Less than 1.25
F ]20+03]1.25%0.2]Lessthan 1.25
1 2 3 4 5 6 7
(Chip) (8,F) « Dimension (Chip resistor]
. Dimension code L W | T ‘Wattage
EE(;?rb°g[;es'1s:°rB(N°Brm:_thy%z)o | E 324021602 057 28
- o o= — - F 20+03 [1.25+0.2| 045 | 2A
1 2 3.4 5 6 7

Rating wattage

1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating Eode Wattage | Code | Wattage | Code | Wattage
2 = Shape ... round, square, ect. 6 = Value LZA 1/10W | 2B | 1AW | 3A 1w
3 = Dimension 7 = Tolerance 2B | 1/8W | 2H | 1/2W | 3D 2W
4 = Temp. coefficient 2C 1/6W
Downloaded by
RadioAmateur.EU
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* New Parts

TH-28A/E

PARTS LIST

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. TH-28A/E

Ref. No. Address |New Parts No. Description Desti- Re-
Parts| nation |marks
ZRES (&£ &H g5 B & F B & 8/8 % =t & &
TH-28A/E

1 3B x [A01-2052-22 METALLIC CABINET(REAR)

2 1A x [A02-1633-13 CASE ASSY KMM2XP

2 1A x [A02-1634-13 CASE ASSY TEE2

2 1A x |A02-1634-13 CASE ASSY E3E6

3 2A x |[A62-0173-03 PANEL ASSY

4 - x |B09~-0329-03 CAP(DCIN,MIC,SP)

5 1B x [B10-1179-04 FRONT GLASS

6 - ¥ |B11-1051-04 FILTER(BN ATR)

7 1B B42-3343-04 S/N® LABEL(RADI®)

8 = B42-3394-14 FCC PLATE K

9 - B46-0410-30 WARRNTY CARD K

9 & B46-0419-00 WARRNTY CARD EE2E3

9 - B46-0419-00 WARRNTY CARD Eé

9 = B46-0422-00 WARRNTY CARD P

10 - x |B59-0453-00 QUICK REFERENCE SHEET

12 - x |B62-0236-20 INSTRUCTION MANUAL (ENGLISH)

12 - x |B62-0238-00 INSTRUCTION MANUALCIT,GE) EE?2

12 - x |B62-0237-10 INSTRUCTI®ON MANUAL(FR,SP,DU) MM2

12 - x |B62-0237-10 INSTRUCTION MANUAL(FR,SP,DU) E3E6P

13 3B x |B72-0376-04 MODEL NAME PLATE (TH-28A) KP

13 3B x |B72-0377-04 MODEL NAME PLATE (TH-28A) MM2

13 3B x |B72-0377-04 MODEL NAME PLATE (TH-28A) X

13 3B x |B72-0378-04 MODEL NAME PLATE (TH-28E) TEE2

13 3B x |B72-0378-04 MODEL NAME PLATE (TH-28E) E3E6

14 2B x |D10-0610-03 LEVER

15 3A x |E04-0184-05 BNC RECEPTACLE

16 - E19-0254-05 AC PLUG MM2

18 2B x |E23-0700-14 DC TERMINAL

- - x |E23-0603-05 TERMINAL(RF-BNC)

19 1A E37-0031-15 CONNECTING WIRE (SP)

20 2B x |E37-0282-15 CONNECTING WIRE (RF-CHARGE)

21 2B x |F10-2032-12 SHIELDING PLATE

22 2B x |F10-2041-13 SHIELDING PLATE(CONT)

23 2A x |F20-1108-04 INSULATING B®ARD(SP,LITHIUM BA

24 3A F29-0435-05 INSULATOR (BELT FO8K)

25 2A G01-0856-04 COIL SPRING

- - x |G11-0683-04 SHEET (FPC:RF-IF)

27 2A x |G13-1356-04 CUSHI®N (VEBL/ENC)

29 - x |H10-2751-02 POLYSTYRENE FOAMED FIXTURE

30 - H11-0808-14 POLYSTYRENE F®AMED BOARD KTX

30 - H13-0823-04 PROTECTION BOARD EE?2

31 - H11-0842-04 POLYSTYRENE FQAMED B®ARD KMM2

31 - H11-0842-04 POLYSTYRENE FG®AMED BOARD EXP

n - H11-0842-04 POLYSTYRENE FOAMED BOARD E2E3

33 - H25-0085-04 PROTECTIGAN BAG (RADI® 100X200)

34 - x |H52-0252-04 ITEM CARTON BEX (TH-28A) KMM2

34 - * |H52-0252-04 ITEM CARTON BOX (TH-28A) XP

34 - x |H52-0253-04 ITEM CARTON BOX (TH-28E) TEE2

34 - x |H52-0253-04 ITEM CARTEGN BOX (TH-28E) E3E6

36 2B x |J19-1515-03 HOLDER (CHARGE UNIT)

37 1B x |J19-1516-03 HOLDER (20 KEY)

e ] TH-28A : K,P,X,M,M2
L:Scandinavia K:USA P:Canada TH-28E : E.E2,E3.E6,T
Y:PX(Far East, Hawaii) T:England E:Europe
Y:AAFES(Europe) XAustralia ~ M:Other Areas A indicates safety critical components.
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TH-28A/E

24

x New Parts
Parts without Parts No. are not supplied.

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis. TH-28A/E
Teile ohne Parts No. werden nicht geliefert. CONTROL UNIT (X53-340X-XX)
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
SHMES (L B | B & & 5 g & /8 B 1% | &
38 2A ¥ [J21-4386-14 MOUNTING HARDWARE (VOL/ENC)
39 ¥ |J29-0465-04 BELT FOOK
40 18 ¥ |J39-0449-04 SPACER (MIC)
41 1B J69-0327-04 HAND STARP
42 2A x |J82-0013-05 FPC (RF-IF)
43 2A X |J82-0014-05 FPC (IF-CONT)
44 2A Xx [ J82-0015-05 FPC (CONT-PTT)
45 1B x |J82-0016-05 FPC (20 KEY)
46 2A x [J99-0325-04 ADHESIVE SHEET (LITHIUM BATT)
- - x [J99-0326-14 ADHESIVE SHEET (VBL/ENC)
48 3A- x (K29-4772-04 KNE®B (VOL)
49 3A x |K29-4773-04 KNOB (Sal)
50 2A * |K29-4774-04 KN@B (ENC)
51 1A x [K29-4775-13 KNOB (POWER, MESSAGE)
52 1A ¥ |K29-4776-03 KNB®B (PTT etec,)
53 1B x |K29-4777-04 KN@B (LOCK)
54 1B x |K29-4778-03 KNOB (KEY Ta&P)
A 3A N09-2028-05 SCREW (M3X4)
B 2A,28B N09-2139-25 SCREW (M2X10.%)
C 3A x |N14-0556-04 NUT (BNC)
D 2A x [N14-0557-04 NUT (VOL/ENC)
E 2B N30-2608-46 PAN HEAD MACHINE SCREW
F 2B N39-2045-45 PAN HEAD MACHINE SCREW
G 2A,2B |* |N79-2035-45 PAN HEAD MACHINE SCREW
H 2B N79-2050-46 PAN HEAD MACHINE SCREW
I 3A,3B N80-2012-45 PAN HEAD MACHINE SCREW
SP 1A T07-0266-05 LOUDSPEAKER
55 T90-0445-05 ANTENNA
56 - W09-0563-05 BATTERY . PACK (PB-13)> KMM2
56 - W09-0563-05 BATTERY PACK (PB-13) TXP
56 - W09-0563-05 BATTERY PACK (PB-13) EE2E3
57 - W09-0565-15 BATTERY CHARGER (120V-BC-14) KP
57 - W09-0566-05 BATTERY CHARGER (120V/240V) MM2
57 - W09-0567-05% BATTERY CHARGER (240V) X
57 - W09-0568-05 BATTERY CHARGER (240V) T
57 - W09-0569-1% BATTERY CHARGER (230V) EE2E3
59 2A x |W09-0802-05 LITHIUM BATTERY
60 2B X52-3170-00 CTCSS UNIT KP
* |X53-3400-11 CONTROL UNIT Kp
X |X53-3400-21 CONTROL UNIT M
x |[X53-3400-22 CONTROL UNIT M2
* [X53-3400-71 CONTROL UNIT X
¥ |X53-3402-71 CONTREL UNIT TEE3E6
% | X53-3402-72 CONTREL UNIT E2
¥ (X57-4040-11 TX,RX UNIT(A/2:1F,B/2:RF) KP
¥ |X57-4040-21 TX,RX UNIT(A/2:1F,B/2:RF) MX
x |X57-4040-22 TX,RX UNIT(A/2:IF,B/2:RF) M2
x |X57-4042-71 TX,RX UNIT(A/2:1F,B/2:RF) TEE3E6
X [X57-4042-72 TX,RX UNIT(A/2:1IF,B/2:RF) | E2
CONTROL UNIT (X53-340X-XX) 0-11:K,P 0-21:M 022:M2 0-71:X 2-71:E,E3,E6T 272:E2
x |B38-0372-15 LCD
B11-0492-14 FILTER (LCD)
D1 ,2 B30-2033-05 LED
L TH-28A : K,P,X,M,\M2
L:Scandinavia K:USA P:Canada TH-28E : E.E2.E3 E6,T
Y:PX(Far East, Hawaii) T:England E:Europe
Y:AAFES(Europe) XAustralia ~ M:Other Areas A\ indicates safety critical components.



TH-28A/E

PARTS LIST
Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht geliefert. CONTROL UNIT (X53-340X-XX)

Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation |marks
2HRES X & F B & §F 5 8 8 a/8 K b o | %
D6 B30-0897-05% LED
C1 CK73FF1C105Z CHIP C 1.0UF Z
Cc2 €C92-0507-0% CHIP TAN 4.7UF 6.3WV
Cc3 CK73FF1C105Z CHIP C 1.0UF Z
Cc4 CK73FB1E104K CHIP C 0.10UF K
cs ,6 CC73GCH1H300J CHIP C 30PE J
c8 CK73FF1C105Z2 CHIP C 1.0UF Z
(o] CK73FB1E104K CHIP C 0.10UF K
c10 CK73GB1H471K CHIP C 470PF K
C1l1 CK73FF1C10572 CHIP C 1.0UF Z
C12 CK73FB1E104K CHIP C 0.10UF K
Cc13 CK73GB1HA471K CHIP C 470PF K
C1% €92-0507-05 CHIP TAN 4.7UF 6.3WV
clé CK73GB1H103K CHIP C 0.01UF K
Cc17 CK73GB1H332K CHIP C 3300PF K
c18 CC73GCH1H43QJ CHIP C 43PF J
ci19 CC73GCH1H390J CHIP C 39PF J
c20 ,21 CC73GCH1H150J CHIP C 15PF J
Cc22 CK73GB1H103K CHIP C 0.01UF K
c23 CK73FF1C1052 CHIP C 1.0UF Z
c24 CK73GB1H471K CHIP C 470PF K
E29-0492-14 CONNECTOR (LCD)
¥ [E29-1110-04 GND TERMINAL
CN1 x |E40-5572-05 PIN CONNECTER (5PIN)
] CN201 E40-5180-05 PIN CBNNECTBR (3PIN)
x |J21-4389-04 MOUNTING HARDWARE (LCD)
L1 -5 L92-0131-05 FERRITE CHIP COIL
X1 x |L78-0096-05 CERAMIC RESGNATOR (4MH2z)
X2 x [L78-0301-05 CERAMIC RESONATOR (3.5795MHz)
X3 L77-1441-05 CRYSTAL RESONATOR (32KHz2)
CP1 x |R90-0723~-05 MULTI CEMP 4T7KX2 '
cP2 ,3 R90-0714-05 MULTI COMP 10KX4 : . i
CP4 x |R90-0724-05 MULTI CGMP 1KX4
cPs R90-0714-05 MULTT COMP 10KX4
CP6 R90-0718-05 MULTI COMP 4.7X4
cP7 ,8 *x |R90-0724-05 . MULTI COMP 1KX4
CP9 -11 ¥ |R90-0725-05 MULTI CQOMP 1KX2
CP12 ¥ |R90-0726-05 MULTI COMP 10KX2
CP13 x |R90-0725-05 MULTI COMP 1KX2
R1 IRK73GB1J390J CHIP R 39 J 1/16W
R2 RK73GB1J392J CHIP R 3.9K J 1/16W
R3 RK73GB13393J CHIP R 39K J 1/16W
R4 RK73GB1J273J CHIP R 27K J 1/16W
RS RK73GB1J101J CHIP R 100 J 1/16W
R6 RK73GB1J472J CHIP R 4.7K J 1/16W
R7 RK73GB1J473J CHIP R 47K J 1/16W
R9 ,10 RK73GB1J104J CHIP R 100K J 1/16W
R11 . RK73GB1J472J CHIP R 4.7K J 1/16W
R12 RK73GB1J105J CHIP R 1.0M J 1/16W
R13 RK73GB1J102J CHIP R 1.0K J 1/16W
R14 RK73GB1J331J CHIP R 330 J 1/16W
R15 RK73GB1J334J CHIP R 330K J 1/16W
R16 RK73GB1J224J CHIP R 220K J 1/16W
N TH-28A: K,P, X, M,M2
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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. CONTROL UNIT (X53-340X-XX)
Ref. No. |Address |New Parts No. Description Desti- Re-
Parts nation |marks
sRES (4 B @& B & F 5 B & &/ 8 # #* |
R17 RK73GB1J473] CHIP R 47K J 1/16W
R18 RK73GB1J274)] CHIP R 270K J 1/16W
R19 RK73GB1J1247J CHIP R 120K J 1/16W
R20 RK73GB1J333] CHIP R 33K J 1/16W
R21 RK73GB1J47273 CHIP R 4.7K J 1/16W
R22 RK73GB1J101J CHIP R 100 J 1/16W
R23 RK73GB1J105J CHIP R 1.0M J 1/16W
R24 RK73GB1J4717J CHIP R 470 J 1/16W
R25 R92-1252-05 CHIP R 0 OHM
R26 RK73GB1J473J CHIP R 47K J 1/16W
R27 RK73GB1J472]J CHIP R 4.7K J 1/16W
R29 RK73GB1J473]7 CHIP R 47K J 1/16W
R30 RK73GB1J471J CHIP R 470 J 1/16W
R31 RK73GB1J331J CHIP R 330 J  1/16W
R32 RK'73GB1J105J CHIP R 1.0M J  1/16W
R34 RK73GB13223] CHIP R 22K J 1/16W
R35 RK73GB1J472J CHIP R 4.7K J 1/16W
R36 -38 RK73GB13473] CHIP R 47K J 1/16W
R39 RK73GB1J153]J CHIP R 15K J 1/16W
R40 RK73GB1J4723 CHIP R 4.7K J 1/16W
R41 RK73GB1J101J CHIP R 100 J 1/16W
R42 RK73GB1J102J CHIP R 1.0K J 1/16W
R43 RK73GB1J472] CHIP R 4.7K J 1/16W
R201 RK73FB2A100J CHIP R 10 J 1/10W
R202 RK73GB1J4727J CHIP R 4.7K J 1/16W
R203,204 R92-1218-05 CHIP R 0.1 J 1/2W
VR401 R23-3406-05 POTENTIOMETER(AF:10KA,SO:50KB)
St ,2 870-0408-05 TACT SWITCH (POWER,MESS)
$301-303 x |S70-0417-05 TACT SWITCH (PTT,MONI,LAMP)
S304 X |S62-0421-05 SLIDE SWITCH (F LOCK)
MIC 1A T91-0502-05 MICREPHONE
D3 DA221 DIODE
D4 MA110 DIODE
DS DAN222 DIODE
D7 DA221 - DIGDE
pg ,9 MA110 DIODE
D10 MA110 DIGDE KMTEE3
D10 MA110 DIGDE XP
D11 MA110 DIODE KTEE2
D11 MA110 DIODE E3E6XP
D12 MA110 DI®DE KMM2T
D12 MA110 DIGDE EE2E3P
D13 MA110 DIGDE
D14 MA110 DIODE MM2T
D14 MA110 DI®DE EE2E3
D14 MA110 DISDE E6X
. D15 MA110 DI®DE MM2TE
D15 MA110 DIBDE E2E3E6
D16 MA110 DIODE
D17 x [HN2DO1FU DIODE
D18 DAP202U DI®DE
D19 x |MA8062 DIODE
D201,202 DESSC4M DIGDE Y\
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TH-28A/E

PARTS LIST

% New Parts
Parts without Parts No. are not supplied

® e

t es articies non mentionnes dans le Parts No. ne sont pas fournis. CONTROL UNIT (X53-340X-XX)
Teile onne Parts No. werden nicht geliefert. TX-RX UNIT ({X57-404X-XX)
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
EWMES | B |F B & F S B R 5/78 8 it )| &
D203 MA110 DIGDE
D204 DA221 DIQDE
I1C2 LC7385M IC (DTMF RECEIVER)
1C3 S-8054ALR-LN IC (VOLTAGE DETECTOR)
IC4a BUA4094BF IC (SHIFT/STRRE REGISTER)
1C5 x [ X24C04S1-3.5 IC (EEPRESM)
I1Cé6 x |HD40AK29A24H IC (MPW
Q2 DTC114YE DIGITAL TRANSISTOR
03 DTA143ZE DIGITAL TRANSISTOR
05 DTAT14YE DIGITAL TRANSISTOR
5401 ; W02-0900-15 ENCODER «m
91 25B798(DL, DK) TRANSISTOR
04 X |25J243 FET
. 0201 25B798(DL, DK) TRANSISTOR
TX-RX UNIT (X57-404X-XX) 0-11:KP 0-21:MX 0-22:M2 2-1:EE3E6T 2-72:E2
D10 x |B30-2036-05 LED
C1 C92-0045-05 ELECTRO® 22UF 6.3WV
Cc2 €92-0038-05 ELECTRO 22UF 16WV
c3 ,4 CK73GB1H471K CHIP C 470PF K N
Cc7 C92-0507-05 CHIP TAN 4.7UF 6.3WV
C8 CK73GB1HA71K CHIP C 470PF K
C9 €92-0045-0% ELECTR® 22UF 6.3WV
C10 ,11 €92-0005-05 ELECTR® 2.2UF 6.3WV
‘ Cl12 ¥ [CK73GR1C473K CHIP C 0.047UF K
C13 CK73GB1HA4A72K CHIP C 4700PF K
Cla CK73GR1C333K CHIP C 0.033UF K L\H)
C16 CK'73(381H102K/7 CHIP C 1000PF K /
C17 C92-0045-05 ELECTRQ 22UF 6.3V /
c18 CK73GB1H103K CHIP C 0.01UF K L
Ci9 ,20 CK73GB1H471K CHIP C 470PF K ’\\
C21 CK73GB1H102K CHIP C 1000PF K \
€22 ,23 CK73GB1E183K CHIP C 0.018UF K f
€25 CK73GB1H152K CHIP C 1500PF K
C26 CK73GB1H332K CHIP C 3300PF K
c27 C92-0005-05 ELECTR® 2.2UF 6.3WV
C28 CK73FF1C1057Z CHIP C 1.0UF Z
C29 CK73FBlElOZK CHIP C 0.10UF K |
€30 CK73GR1C333K CHIP C 0.033UF K |
C31 CK73GB1H103K CHIP C 0.01UF K k
C32 €92-0507-05 CHIP TAN 4. 7UF 6.3WV \
C33 CK73GB1H102K CHIP C 1000PF K
C34 C92-0047-05 ELECTRO 47UF 6.3WV
C35 CK73GB1H471K CHIP C 470PF K
C36 €90-2052-05 ELECTR® 68UR 10WV
C37 CK73FB1E473K CHIP C 0.047UF K
Cc38 €92-0507-05 CHIP TAN 4.77UF 6.3WV
€39 ‘ CK73GB1H102K CHIP C 1000PF K
CAD C92-0005-05 " |ELECTRO 2.2UF 6.3WV
C41 CK73GB1H471K CHIP C 470PF K
Ca?2 CK73GB1H103K CHIP C 0.01UF K
C43 CC73GCH1HO80D CHIP C 8PF D
Caa. CK73FB1E104K CHIP C 0.10UF K
C45 CC73GCH1IH150J CHIP C 15PF J
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TH-28A/E

x New Parts

PARTS LIST
Parte 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. TX-RX UNIT ({X57-404X-XX)

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

sRBES |1 B | §F B &% & 5 8 & 5/8 % ® & wE

C46 ,47 CK73GB1H103K CHIP C 0.01UF K

Cc48 CC73GCH1H270J CHIP C 27PF J

c49 CC73GCH1IH150T CHIP C 15PF J

C50 CK73GB1H103K CHIP C 0.01UF K

C51 CK73FB1E104K CHIP C 0.10UF K

C52 CCP#3GCH1H270T CHIP C 27PF J

C53 CK73FB1E104K CHIP C 0.10UF K

C54 C32-0004-05 ELECTR® 1.0UF T6WV

C5% CK73GB1H103K CHIP C 0.01UF K

C56 €92-0507-05 CHIP TAN 4.7UF 6.3WV

Ch58 €C92-0509-05 TANTAL 10UF 6.3WV

C59 €C92-0004-05 ELECTRE 1.0UF 16WV

C60 CC73GCH1IH101J CHIP C 100PF J

C61 CK73GB1H103K CHIP C 0.0t1UF K

C62 CK73GB1E223K CHIP C 0.022UF K

Cé63 CK73GR1C333K CHIP C 0.033UF K

Cée4 -66 CK73FB1E104K CHIP C 0.10UF K

C67 CK73GB1H103K CHIP C 0.01UF K

c68 -70 CK73GB1H471K CHIP C 4770PF K

C71 CC73GCH1IH151J CHIP C 150PF J

Cc72 CK73GB1H471K CHIP C 470PF K

C73 €C92-0002-05 CHIP TAN 0.22UF 35WV

Cc74 CK73GB1H471K CHIP C 470PF K

C76 CK73GB1H471K CHIP C 470PF K

c77 ,78 CK73GB1H103K CHIP C 0.01UF K

Cc79 C92-0002-05 CHIP TAN 0.22UF 35WV

Cc80 CK73GB1H471K CHIP C 470PF K

c81 CK73GB1E223K CHIP C 0.022UF K

c82 €92-0005-0% ELECTRO® 2.2UF 6.3WV

c83 CK73GB1H471K CHIP C 470PF K

c84 C92-0005-05 ELECTR® 2.2UF 6.3WV

C86 CK73GB1H471K CHIP C 470PF K

c87 CK73GB1H182K CHIP C 1800PF K

Cc88 CC73GCH1H151J CHIP C 150PF J

c89 CK73GB1H103K CHIP C 0.01UF K

Cc90 C92-0507-05 CHIP TAN 4.7UF 6.3WV \

€91 -93 CK73GB1H471K CHIP C 470PF K

co4 CK73FB1E104K 1CHIP C 0.10UF K

C95 €92-0509-05 TANTAL 10UF 6.3WV

C96 CEQ4CW0JI331M ELECTR® 330UF 6.3WV

C97 CK73GB1H471K CHIP C 470PF K

C98 C92-0507-05% CHIP TAN 4.7UF 6.3WV

Cc99 CK73GR1C333K CHIP C 0.033UF K

€100 CK73GB1H471K CHIP C 470PF K

c101 CK73GB1H103K CHIP C 0.01UF K

C102-104 CK73GB1H471K CHIP C 470PF K :

C106 CK73GB1H471K CHIP C 470PF K

c108 C92-0507-05 CHIP TAN 4.7UF 6.3WV

Ct10 CK73GB1H152K CHIP C 1500PF K

C111 CK73GB1E223K CHIP C 0.022UF K

C112 CK73GB1H103K CHIP C 0.01UF K

C113 €92-0507-05 CHIP TAN 4., 7UF 6.3WV

C115 CK73GB1E153K CHIP C 0.015UF K

C116 CK73FF1C1052 CHIP C 1.0UF Z

c201,202 CK73GB1H102K CHIP C 1000PF K
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TH-28A/E

*x New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis

e e

Teile ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-404X-XX)
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
smES | & | g B & F 5 B & B/ 8 B = | WE
€203 €92-0507-05 CHIP TAN 4.7UF 6.3WV
€204,205 CK73GB1H102K CHIP C 1000PF K
C206 CC73GCH1H330J CHIP C 33PF J
C207 CC73GCH1H120J CHIP C 12PF J
€208 €C92-0507-05 CHIP TAN 4.77UF 6.3WV
€209 CK73GB1H102K CHIP C 1000PF K
C210 CC73GCH1H101J CHIP C 100PF J
€211 CK73FB1E104K CHIP C 0.10UF K
. €212 CK73FB1E473K CHIP C 0.047UF K
€213 C92-0009-05 CHIP TAN 4.7UF 10WV
C214 €92~-0002-05 CHIP TAN 0.22UF 35WV
€215 CC73GCH1H101J CHIP C 100PF J
C216-218 CK73GB1H102K CHIP C 1000PF K
€219 CC73GCH1H100D CHIP C 10PF D
€220,221 CK73GB1H102K CHIP C 1000PF K
€222 CC73GCH1H150J CHIP C 15PF J
€223 CC73GCH1H220J CHIP C 22PF J
C224-227 CK73GB1H102K CHIP C 1000PF K
C228 . CK73GB1H103K CHIP C 0.01UF K
€229 CK73GB1H102K CHIP C 1000PF K
C230 CK73GB1H103K CHIP C 0.01UF K
€231 CK73FB1E104K CHIP C 0.10UF K
€232 CK73GB1H102K CHIP C 1000PF K
€233 CK73GB1H103K CHIP C 0.01UE K
‘ €234 CK73FB1E104K CHIP C 0.10UF K
C235-237 CK73GB1H102K CHIP C 1000PF K
€238 CC73GCH1H220J CHIP C 22PF J
€239 CC73GCH1HO70D CHIP C TPE D
€240 CC73GCH1H220J CHIP C 22PF J
C241 CC73GCH1HO40C CHIP C 4PF c
C242 CK73GB1H102K CHIP C 1000PF K
C243 CC73GCH1H180J CHIP C 18PF J
C244 CC73GCH1H220J CHIP C 22PF J
€245 CC73GCH1HO30C CHIP C 3PF C
C246,247 CK73GB1H102K CHIP C 1000PF K
‘ C248 CC73GCH1H270J CHIP C 27PE J
C249 CC73GCH1H121J CHIP C 120PF J
€250 CC73GCH1H270J CHIP C 27PF J
€251 CC73GCH1H680J CHIP C 68PF J
i €252,253 CK73GB1H102K CHIP C 1000PF K
C254 CC73GCH1H&680J CHIP C 68PF J
€255, 256 CK73GB1H102K CHIP C 1000PF K
€258 CK73GB1H102K CHIP C 1000PF K
€259 CC73GCH1H680J CHIP C 68PF J
C260 CK73GB1H471K CHIP C 470PF K
€261 CC73GCH1HO20C CHIP C 2.0PF C
C262,263 CK73GB1H102K CHIP C 1000PF K
C264 CC73GCH1HOB0D CHIP C 8PF D
C265 CK73GB1H102K CHIP C 1000PF K
C266 CC73GCH1HO60D CHIP C 6PF D
€268 CC73GCH1HO60D CHIP C 6PF D
€270 CC73GEH1IH100D CHIP C 10PF D
C271 CC73GCH1HO40C CHIP C 4PF C
€272 CC73GCH1HO40C CHIP C 4PF C
C273,274 CC73GCH1H270J CHIP C 27PF J
|
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» New Parts

TH-28A/E

PARTS LIST

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.

TX-RX UNIT (X57-404X-XX)

Ref. No. Address [New Parts No. Description Desti- Re-
Parts| nation |marks
sRES (£ B |5 B & B 5 # 8 5a/8 B it =) &
C275-277 CK73GB1H471K CHIP C 470PF K
C278 CC73GCH1H330J CHIP C 33PF J
C279 CK73GB1H471K CHIP C 470PF K
€282 CK73GB1H471K CHIP C 470PF K
C283 CC73GCH1H240J CHIP C 24PF J
C284 CC73GCH1HO50C CHIP C SPF C
c285 CK73GB1H471K CHIP C 470PF K
c287,288 CK73GB1H471K CHIP C 470PF K
€291 CC73GCH1HR75C CHIP C 0.75PF C
€292 CC73GCH1H470J CHIP C 47PF J
€293 CK73GB1H471K CHIP C 470PF K
C294 CC73GCH1HO20C CHIP C 2.0PF C
€295 CK73GB1H471K CHIP C 470PF K
€297 CK73FB1H102K CHIP C 1000PF K
€298-300 CC73GCH1HO10C CHIP C 1PF C
€302 CK73GR1C333K CHIP C 0.033UF K
TC201 C05-0371-05 TRIM CAP (10PE)
TC202,203 C05-0369-05 TRIM CAP (6PF)
61 3B x |E29-1102-04 SPACER GND TERMINAL
CN1 x |E40-5571-05 CONNECTOR (30PIN)
CN3 E40-5343-05 PIN CONNECTOR (9PIN)
J201 E03-0170-05 DC JACK
J202 E11-0420-1% MIC JACK
J203 E11-0439-05 SP JACK
J30-0545-05 SPACER (MCF, X tal)
CD1 L79-1013-05 DISCRIMINATOR
CF1 L72-0362-05 CERAMIC FILTER (CFUMA455E)
L1 L92-0131-05 FERRITE CHIP COIL
L2 L40-8282-48 SMALL FIXED INDUCTOR (0.82UH) TXEE2M
L2 L4D-8282-48 SMALL FIXED INDUCT®R (0.82UH) E3E6M2
L2 L40-5682-48 SMALL FIXED INDUCT®OR (0.56UH) KP
L3 L40-1092-81 SMALL FIXED INDUCTOR (1MH)
L4 -6 L92-0131-05 FERRITE CHIP COIL
L201-204 L92-0131-05 FERRITE CHIP COIL
L205 L92-0131-05 FERRITE CHIP COIL
L207 L40-1092-1¢9 SMALL FIXED INDUCTOR (1UH)
L208,209 L40-1081-80 SMALL FIXED INDUCTGR (100NH)
L210 x [LA0-4771-34 SMALL FIXED INDUCT®R (47NH)
L211 L92-0131-05 FERRITE CHIP COIL
L212 L34-1272-15% COTIL (7.5T)
L213 L34-1271-15 COIL (8.5T)
L214 L40-1092-19 SMALL FIXED INDUCT®R (1UH)
L215 x |L40-1095-34 SMALL FIXED INDUCTAR (1UH)
L216 L34-1269-05 COIL (3.5
L217 L34~-1187-25 COIL (8T
L218 x |L40-1085-34 SMALL FIXED INDUCTOR (10Q0NH)
L219 x [L40-1871-34 SMALL FIXED INDUCTOR (18NH)
L220 L34-4249-05 COIL
L221 L34-4248-05 COIL
L222 L40-3982-48 SMALL FIXED INDUCTGR (0.39UH)
L223 L34-4247-05 COIL
L224,225 L34-1266-05 COIL (1.5T)
L226 L40-1071-48 SMALL FIXED INDUCT@®R (10NH)
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. PARTS LIST

Parts without Parts No. are not supplied. .
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
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Teile ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-404X-XX)
Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation |marks
2RES (£ B §F B & &% 5 B & a/8 B it )| k%
L227 L40-1572-48 SMALL FIXED INDUCTOR (15NH)
L228 x |L40-1571-34 SMALL FIXED INDUCTOR (15NH)
L229 x [L40-1271-34 SMALL FIXED INDUCTOR (12NH)
L230 x |L40-3371-34 SMALL FIXED INDUCTOR (33NH)
L231 x |L40-8271-34 SMALL FIXED INDUCT®R (82NH)>
L234 L33-0680-05 CHOKE COIL
L235 L.92-0131-05 FERRITE CHIP COIL
X1 L77-1438-05 CRYSTAL RESONATOR (45.505MHz)
] X201 L77-1440~-05 CRYSTAL RESGONATOR (12.8MHz)
XF1 L71-0409-05 MCF (45.05MH2)
J CP1 R90-0714-05 MULTI COMP 10KX4
CP201 R90-0714-05 MULTI COMP 10KX4
R1 RK73GB1J472J CHIP R 4.7K J 1/16W
] R2 RK73GB1J332] CHIP R 3.3K J 1/16W
R3 RK73GB1J102J CHIP R 1.0K J 1/16W
R4 RK73GB1J472] CHIP R 4.7K J 1/16W
RS RK73FB2A331J CHIP R 330 J 1/10W
R6 ,7 RK73GB1J472J CHIP R 4.7K J 1/16W
R9 RK73GB1J472J CHIP R 4.7K J 1/16W
R10 RK73GB13332J CHIP R 3.3K J 1/16W
R11 RK73GB1J102J CHIP R 1.0K J 1/16%
R12 RK73GB1J472J CHIP R 4.7K J 1/16W
R13 RK73GB1J102J CHIP R 1.0K J 1/16W
R14 RK73GB1J332J CHIP R 3.3K J 1/16W
‘ R15 RK73GB1J683J CHIP R 68K J 1/16W
R16 RK73GB1J102J CHIP R 1.0K J 1/16W
R17 RK73GB1J472J CHIP R 4.7K J 1/16W
R18 RK73GB1J272J CHIP R 2.7K J 1/16W
R19 RK73GB1J472J CHIP R 4.7K J 1/16W
R20 RK73GB1J152J CHIP R 1.5K J 1/16W
R21 RK73GB1J101J CHIP R 100 J 1/16W
R22 RK73GB1J182J CHIP R 1.8K J 1/16W
R23 RK73GB1J103J CHIP R 10K J 1/16W
R24 RK73GB1J123J CHIP R 12K J 1/16W
R25 RK73GB1J471J CHIP R 470 J 1/16W
l . R26 RK73GB1J332J CHIP R 3.3K J 1/16W
R27 RK73GB1J561J CHIP R 560 J 1/16W
R28 RK73GB1J274J CHIP R 270K J 1/16W
[ R29 RK73GB1J154J CHIP R 150K J 1/16W
3 R30 RK73GB1J122J CHIP R 1.2K J 1/16%
R31 RK73GB1J681J CHIP R 680 J 1/16W
R32 RK73GB1J472J CHIP R 4.7K J 1/16W
R33 RK73GB1J182J CHIP R 1.8K J 1/16W
R34 RK73GB1J472J CHIP R 4.7K J 1/16W
R36 RK73GB1J472J CHIP R 4.7K J 1/16W
R37 R92-1252-05 CHIP R 0 OHM
R38 RK73GB1J103J CHIP R 10K J 1/16%
R39 RK73GB1J154J CHIP R 150K J 1/16W
R40 , 41 RK73GB1J392J CHIP R 3.9K J 1/16W
R42 RK73GB1J102J CHIP R 1.0K J 1/16W
R43 RK73GB1J472J CHIP R 4.7K J 1/16W
R44 R92-1252-05 CHIP R 0 OHM
R45 RK73GB1J473J CHIP R 47K J 1/16W
!‘ R46 RK73GB1J103J CHIP R 10K J 1/16W
R47 RK73GB1J153J CHIP R 15K J 1/16¥

TH-28A : K,P,X,M,M2

L:Scandinavia K:USA P:Canada TH-28E : E.E2,E3,E6,T
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TH-28A/E

» 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. TX-RX UNIT (X57-404X-XX)
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
cRES &4 E|F ¥ & B 5 g & B5/8 B i+t )| HE
R48 RK73GB1J474] CHIP R 470K J 1/16W
R49 RK73GB1J2203 CHIP R 22 J 1/16W
R50 RK73GB1J100J CHIP R 10 J 1/16W
RS1 RK73GB1J822J CHIP R 8.2K J 1/16W
R53 RK73GB1J103J CHIP R 10K J 1/16W
R54 RK73GB1J102J CHIP R 1.0K J 1/16W
R55 RK73GB1J182J CHIP R 1.8K J 1/16W
R57 RK73GB1J822J CHIP R 8.2K J 1/16W
R58 RK73GB1J103J CHIP R 10K J 1/16W
R59 RK73GB1J472J CHIP R 4.7K J 1/16W
R60 RK73GB1J330J CHIP R 33 J 1/16W
R61 RK73GB1J681J CHIP R 680 J 1/16W
R62 RK73GB1J334J CHIP R 330K J 1/16W
R63 RK73GB1J683J CHIP R 68K J 1/16W
R64 RK73GB1J103J CHIP R 10K J 1/16W
R66 RK73GB1J152J CHIP R 1.5K J 1/16W
R67 RK73GB1J103J CHIP R 10K J 1/16W
R68 RK73GB1J222J CHIP R 2.2K J 1/16W
R69 RK73GB1J561J3 CHIP R 560 J 1/16W
R70 RK73GB1J473J CHIP R 47K J 1/16W
R71 RK73GB1J472J3 CHIP R 4.7K J 1/16W
R72 RK73GB1J101J CHIP R 100 J 1/16W
R73 RK73GB1J102J CHIP R 1.0K J 1/16W
R74 RK73GB1J2743 CHIP R 270K J 1/16W
R75 R92-1252-05 CHIP R 0 OHM
R76 RK73GB1J102J CHIP R 1.0K J 1/16W
R77 RK73GB1J391J CHIP R 390 J 1/16W
R80 RK73GB1J222J CHIP R 2.2K J 1/16W
R81 RK73GB1J102J CHIP R 1.0K J 1/16W
R83 RK73GB1J392J CHIP R 3.9K J 1/16W
R84 RK73GB1J152J CHIP R 1.5K J 1/16W
R85 R92-1252-05 CHIP R 0 QHM
R86 RK73GB1J274]J CHIP R 270K J 1/16W
R87 RK73GB1J103J CHIP R 10K J 1/16W
R88 RK73GB1J473J CHIP R 47K J 1/16W
R89 RK73GB1J100J CHIP R 10 J 1/16W 1
R90 RK73GB1J104J CHIP R 100K J 1/16W
R91 ,92 RK73GB1J562J . |CHIP R 5. 6K J 1/16W
R93 R92-1252-05 CHIP R 0 QHM
R94 RK73GB1J4723 CHIP R 4.7K J 1/16W
R%6 RK73GB1J103J CHIP R 10K J 1/16W
R97 RK73GB1J391J CHIP R 390 J 1/16W
R98 RK73GB1J4727 CHIP R 4.7K J 1/16W
R99 RK73GB1J333J CHIP R 33K J 1/16W
R100 RK73GB1J223J3 CHIP R 22K J 1/16W .
R101 : RK73GB1J154J CHIP R 150K J 1/16W
R103,104 RK73GB1J104J3 CHIP R 100K J 1/16W
R106 RK73GB134723 CHIP R 4.7K J 1/16W
R107 R92-1252-05 CHIP R 0 QHM
R108 RK73GB1J103J CHIP R 10K J 1/16W
R109 RK73FB2A183J CHIP R 18K J 1/10W
R110,111 RK73GB1J473J CHIP R 47K J 1/16W
R112 RK73GB1J222J CHIP R 2.2K J 1/16W [M2E2
R113 RK73GB1J103J CHIP R 10K J 1/16W
R114 RK73GB1J473J3 CHIP R 47K J 1/16W
L:Scandinavia K:USA P:Canada TH-28A : K.P,X,M,M2
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TH-28A/E

* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis.

e e

Telle ohne Parts No. werden nicht gellefert. TX-RX UNIT (X57-404X-XX)
Ref. No. Address |New Parts No. Description Desti- |Re-
Part: ) nation |marks
sRES (& R(5| B & % B £ 8 B/ 8 B T
R116,117 RK73GB1J104J CHIP R 100K J 1/16W
R118,119 RK73GB1J273J CHIP R 27K J 1/16W
R120 RK73GB1J223J CHIP R 22K J 1/16H4
R122,123 RK73GB1J103J CHIP R 10K J 1/16W
R201 RK73GB1J470J CHIP R 47 J 1/16W
R202 RK73GB1J472J CHIP R 4.7K J 1/16W
R203,204 RK73GB1J563J CHIP R 56K J 1/16W
R205 RK73GB1J821J CHIP R 820 J 1/16W
b R206 RK73GB1J823J CHIP R 82K J 1/16W
R207, 208 R92-1252-05 CHIP R 0 OHM
R209 RK73GB1J183J CHIP R 18K J 1/16W
I R210 RK73GB1J100J CHIP R 10 J 1/16W%
R211 RK73GB1J183J CHIP R 18K J 1/16W
R212 RK73GB1J124J CHIP R 120K J 1/16W [M2E2
’ R213 RK73GB1J473J CHIP R 47K J  1/16W
R214 RK73GB1J223J7 CHIP R 22K J 1/16W
R215 RK73GB1J332J CHIP R 3.3K J 1/16W
R216 RK73GB1J222J CHIP R 2.2K J 1/16W
R217 RK73GB1J681J CHIP R 680 J 1/16W |KMTXPE
R217 RK73GB1J681J CHIP R 680 J 1/16W [E3Eé6
R218 RK73GB1J2227 CHIP R 2.2K J 1/16W [KMTXPE
R218 RK73GB1J222J CHIP R 2.2K J 1/16W |E3Eé6
R219 RK73GB1J103J CHIP R 10K J 1/16W
R220 RK73GB1J152J3 CHIP R 1.5K J 1/16W
‘ R221 RK73GB1J272J CHIP R 2.7K J 1/16W
R222 RK73GB1J101J CHIP R 100 J 1/16W
R223 RK73GB1J331J CHIP R 330 J 1/16W
R224 RK73GB1J390J CHIP R 39 J 1/16W
R225 RK73GB1J152J CHIP R 1.5K J 1/16W
R226 RK73GB13272] CHIP R 2.7K J 1/16W
R227 RK73GB1J680J CHIP R 68 J 1/16W
R228 RK73GB1J470J CHIP R 47 J 1/16W
R229 RK73GB1J561J CHIP R 560 J 1/16W
R230,231 RK73GB1J271J CHIP R 270 J 1/16W
R232 RK73GB1J182J CHIP R 1.8K J 1/16W
‘ R233 RK73GB1J1523 CHIP R 1.5K J 1/16W
R235,236 RK73GB1J680J CHIP R 68 J 1/16W
R237 RK73GB13473J CHIP R 47K J 1/16W
R238 RK73GB1J472J CHIP R 4.7K J 1/16W
R239 RK73GB1J222J CHIP R 2.2K J 1/16W
R240 RK73GB1J104J CHIP R 100K J 1/16W
R241 RK73GB1J101J CHIP R 100 J 1/16W
R242 RK73GB1J102J CHIP R 1.0K J 1/16W
R243 RK73GB1J104J CHIP R 100K J 1/16W
R244 RK73GB1J272J CHIP R 2.7K J 1/16W
R245 RK73GB1J470J CHIP R 47 J 1/16W
R246 RK73GB1J104J CHIP R 100K J 1/16W
R248 RK73GB1J101J CHIP R 100 J 1/16W
R249 RK73GB1J103J CHIP R 10K J 1/16W
R250 RK73GB1J472]J CHIP R 4.7K J 1/164
R251 RK73GB1J471J CHIP R 470 J 1/16W
R252 RK73GB1J102J CHIP R 1.0K J 1/164
R253 RK73GB1J222J CHIP R 2.2K J 1/16W
R254 RK73GB1J222J CHIP R 2.2K J 1/16W
’ R255,256 RK73GB13332J CHIP R 3.3K J 1/16W
o TH-28A : K,P,X,M,M2
. ‘ L:Scandinavia KUSA P-Canada TH-28E : E.E2,E3,E6.T
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TH-28A/E

« NowParts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.

Teile ohne Parts No. werden nicht gellefert. TX-RX UNIT (X57-404X-XX)
Ref. No. Address |New Parts No. Description DGS_ti- Re-
Parts nation |marks
zRES & B g 3 & & 5 B & 8/ RR &% =+ | %
R257 RK73GB1J471J CHIP R 470 J 1/16W
R258 RK73GB1J271J CHIP R 270 J 1/16W
R259 RK73GB1J180J CHIP R 18 J 1/16W
R260 RK73GB1J101J CHIP R 100 J 1/16W
R261 RK73GB1J682J CHIP R 6.8K J 1/16W
R262 RK73GB1J101J CHIP R 100 J 1/16W
R263 RK73GB1J222J CHIP R 2.2K J 1/16W
R264 RK73GB1J333J CHIP R 33K J 1/16W
R265 RK73GB1J153J CHIP R 15K J 1/16W
R266 RK73GB1J103J CHIP R 10K J 1/16W
R267 : RK73GB1J151J CHIP R 150 J 1/16W
R268 RK73GB1J222J CHIP R 2.2K J 1/16W
R269 ) RK73GB1J470J CHIP R 47 J 1/16W4
R270 RK73GB1J682J CHIP R 6. 8K J 1/16W
R271 RK73GB1J392J CHIP R 3.9K J 1/16W
R272 RK73GB1J471J CHIP R 470 J 1/16W
R273 RK73FB2A101J CHIP R 100 J 1/10W
R276 RK73GB1J153J7 CHIP R 15K J 1/16W
R277 RK73GB1J221J CHIP R 220 J 1/164
R278,279 R92-1252-05 CHIP R 0 OHM
R280 R92-1252-05 CHIP R 0 @HM
VR3 R12-6708-05 TRIM POT 1.5K
VR4 R12-6705-05 TRIM POT 470
VRS R12-6703-05 TRIM POT 220
VR6 R12-6705-05 TRIM PQOT 470
VR7 ,8 R12-6717-05 TRIM POT 47K
D1 MA110 DI®DE
D2 MA742 DIODE
D3 DAN222 DI®GDE
b4 ,5 DA221 DIGDE
D6 MA110 DIODE
D7 MA728 DISDE
D8 MA8039 DI®DE
D9 DAN222 DIODE
D11 RD22P DIQDE
0201, 202 MA110 DIGDE
D204 MA110 DIM®DE
D205-207 MA77 * |DI®DE
D208 1SV172 DIQDE
D209 x |[MI8B09 DIGDE
D210,211 185312 DIGDE
D212-214 x [MA368 DIODE
D215-217 188312 DIODE
D218 DAN222 DIGDE
1C1 MC3372D IC (FM IC)
I1C2 TC4S66F IC(BILATERAL SWITCH)
I1C3 * |NJM386BE IC(AF POWER AMP)
1C4 TA7787AF IC(FM/AM 1F/3V)
I1C5 LM301AD IC(OP AMP)
1Cé6 TC4S66F IC(BILATERAL SWITCH)
I1c7 x |[NJM4560E IC(MIC AMP)
1c8 TA75501F IC(OP AMP)
1C9 SCI7710YBS IC(VEALTAGE REGULATGOR)
I1C10 BU40948F IC(SHIFT/STORE REGISTER) ’
- TH-28A : K,P,.X,M, M2
L:Scandinavia K:USA P:Canada TH-28E : E.E2,E3,E6,T ‘
Y:PX(Far East, Hawaii) T:England E:Europe
Y:AAFES(Europe) X:Australia ~ M:Other Areas A\ indicates safety critical components.
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x New Parts

PARTS LIST

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

TH-28A/E

TX-RX UNIT (X57-404X-XX)
VCO (X58-3870-XX)

Ref. No. |Address|New Parts No. Description Desti- IRe-
Parts nation |marks
sRES | & §F ¥ & & 5 B & 5/ 8 B #* )| &
I1C201 MB1505PF~G-BND IC(PLL)
1C202 S-AV22A IC(VHF POWER MODULE)
01 2SB798(DL, DK) TRANSISTAER
Q2 UMW1 DIGITAL TRANSISTGOR
Q3 UMG2 DIGITAL TRANSIST®R
04 25B798(DL, DK TRANSISTOR
85 UMW1 DIGITAL TRANSISTOR
06 288798(0L, DK TRANSISTAR
Q7 UMW1 DIGITAL TRANSISTOR
Qo8 DTC114EE DIGITAL TRANSISTGR
Q9 DTC114VYE DIGITAL TRANSISTGR
Q10 UMG?2 DIGITAL TRANSISTGER
011 x |28C4738(GR> TRANSISTOR
a12 x |2SC4738(GR) TRANSISTOR
013 258798(DL, DK TRANSTISTGR
Q14 x |2SC4738(GR) TRANSISTOR
015 DTA144EE DIGITAL TRANSISTGR
Q16 2SC4619 TRANSISTOR
817 ,18 x |2SC473B(GR) TRANSISTOR
019 DTC144EE DIGITAL TRANSISTOR
920 ,21 FMC3 DIGITAL TRANSISTOR
022 23K879(Y) FET
823 DTC114VYE DIGITAL TRANSISTOR
024 DTA143ZE DIGITAL TRANSISTER
Q25 DTA144EE DIGITAL TRANSISTOR
926 ,27 UMA9 DIGITAL TRANSISTOR
0201 ¥ |28C4738(GR) TRANSISTOR
8202 28C4619 TRANSISTAOR
8203 ¥ 257243 FET
0204 25K1824 FET
8205 2SC4083(N,P) TRANSISTGR
Q206 25C4093 TRANSISTOR
3207 DTC14AEE DIGITAL TRANSISTER
0208 DTC114VYE DIGITAL TRANSIST®R
9209 x |UMCS DIGITAL TRANSISTOR
0210 DTA123EY DIGITAL TRANSISTGR
Q211 DTC144EE DIGITAL TRANSIST@R
0212 DTC114YE DIGITAL TRANSISTGR
0213 2SK360(E)D FET
Q214 2SC4083(N,P) TRANSISTOR
Q215 28C4226(R24,25) | TRANSISTOR
Q216 x | 3SK240 FET
0217 2SC4083(N,P) TRANSISTBR
A201 x |X58-3870-00 SUB UNIT (VC&) KTEE3P
A201 x |X58-3870-00 SUB UNIT (VC®) MXE6
A201 X |X58-3870-21 AJSUB UNIT (VC® E2M2
VCO (X58-3870-XX) -00: M,M2 X EE2E3E6T -11:KP
c1 CC73GUJ1HO10C CHIP C 1PF C
c2 CK73GB1H102K CHIP C 1000PF K
cC3 .4 CC73GCH1HO30C CHIP C 3PF c
CS CC73GCH1HO10C CHIP C 1PF C
ce ,7 CK73GB1H102K CHIP C 1000PF K
c8 CC73GCH1H100D CHIP C 10PF 0
c9 ,10 CK73GB1H102K CHIP C 1000PF K
_

i TH-28A : K,P,X,M,M2
L:Scandinavia K:USA P:Canada TH-28E : E.E2,E3,E6,T
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TH-28A/E

< NowParts \ PARTS LIST

Parts without Parts No. are not supplled. '
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht gellefert. VCO (X58-3870-XX)

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

ERES # B & g &% & 5 B & &/ 8 B it 15| &

01 DTC144EE DIGITAL TRANSISTOR

Al -6 E23-0486-05 TERMINAL

A7 x |F10-2033-04 SHIELDING CASE

L2 x |L34-1367-05 COIL

L3 x |L34-1368-05 COIL

L4 L40-1092-48 SMALL FIXED INDUCTBR (1UH)

R1 RK73GB1J332J3 CHIP R 3.3K J 1/16W

R2 . RK73GB1J104J CHIP R 100K J 1/16W

R3 RK73GB1J222J CHIP R 2.2K J 1/16W

R4 _ RK73GB1J561J CHIP R 560 J 1/16W

RS RK73GB1J221J CHIP R 220 J 1/16W

R6 RK73GB1J4707 CHIP R 47 J 1/164

R7 RK73GB13823J CHIP R 82K J 1/164

R8 RK73GB1J821J CHIP R 820 J 1/16W

R9 RK73GB1J823J CHIP R 82K J 1/16W

R11 RK73GB1J821J CHIP R 820 J 1/16W

D1 ,2 MA333 DIGDE

D3 MA360 DI®DE

D4 MAT77 DIGDE

Q2 2SK238(K17) FET

Q3 25C4083(P, Q@) TRANSISTOR

Q4 2SC4083(N,P) TRANSISTOR

Downloaded by
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TH-28A/E

9 EXPLODED VIEW

CONTROL UNIT
(X53-340 A/5)

PTTUNIT! (X53-340 C/5)

0
14
\%
20 CHARGE UNIT

(X53-340 B/S5) {7”@
25

(Xs7454 8/2)
POWER MODULE

M2.9 x 4 : N09-2028-05
M2 x 10.5 : N09-2139-25
: N14-0556-04
: N14-0557-04
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M2.6 x 8 : N30-2608-46
M2 x 4.5 : N39-2045-45
M2 x 3.5 : N79-2035-45
M2 x 5.0 : N79-2050-46
M2 x 12 1 N80-2012-45
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PACKING )i

30 Polystyrene foamed board
(H11-0808-14) : K, X, T
Protection board

10 Quick reference sheet (H13-0823-04) : E, E2

(B59-0453-00)

Woarranty card
(B46-0410-30) : K
(B46-0419-00) : E, E2, E3, E6
(B46-0422-00) : P

12 Instruction manual
(B62-0236-20)
(B62-0237-10) : M, M2, E3, E6, P
(B62-0238-00) : E, E2

57 Battery charger

(W09-0565-15) : K, P
(W09-0566—05) : M, M2 31 Polystyrene p|ate
(W09-0567-05) : X (H11-0842-04)
(W09-0568-05) : T 1K, P, M, M2, X, E, E2, E3
(W09-0563-15) : E, E2, E3 ’ Protection bag
H25-0085-0
41 Zasgdoztzrap (Battery pac: )
-0327-04
) (W09-0563-05) : K, M, M2, ¢ t
Tr6 R, B
E2, E3
16 AC plug
(E19-0254-05) : M, M2
4  Cap
(B09-0329-03)
\
39 Belthook
(J29-0465-04)

55 Anntena |
(T90-0445-05)

29 Polystyrene foamed fixture
{H10-2751-02)

34 [tem carton box
(H52-0252-04) : K, P, X, M, M2
(H52-0253-04): T, E, E2, E3, E6
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ADJUSTMENT

Required Test Equipment

1.

Stabilized Power Supply

1) The supply voltage can be changed between 5V
and 18V, and the current is 5A or more.

2) The standard voltage is 13.8V.

DC Ammeter

1) Class 1 ammeter (17 ranges and other fea-
tures).

2) The full scale can be set to either 300mA or
3A.

3) A cable of less internal loss must be used.

. Frequency Counter {f. counter)

1) Frequencies of up to 1GHz or so can be meas-
ured.

2) The sensitivity can be changed to 250MHz or
below, and measurements are highly stable and
accurate (0.2ppm or s0).

Power Meter

1) Measurable frequency : Up to 500MHz.

2) Impedance : 509, unbalanced.

3) Measuring range : Full scale of 10W or so.

4) A standard cable (6D2W 1m) must be used.

. RF VTVM (RF V.M)

1) Measurable frequency : Up to B00MHz or so.
Linear Detector

1) Measurable frequency : Up to 500MHz.

2) Characteristics are flat, and CN is 60dB or more.

————
TH-28A/E

7. Digetal Voltmeter
1) Voltage range : FS = 18V or so.
2) Input resistance : TMQ or more.
8. Oscilloscope
1) Measuring range : DC to 30MHz
2) Provides highly accurate measurements for 5 to
25MHz.
9. AF Voltmeter {AF V.M)
1) Measurable frequency : 50Hz to TMHz.
2) Maximum sensitivity : TmV or more. |
10. Spectrum Analyzer
1) Measuring range : DC to 1GHz or more.
11. Standard Signal Generator (SSG)
1) Maximum frequency : 500MHz or more.
2) Output : =20dB/0.1uV to 120dB/1V.
3) Output impedance : 50Q.
12. Tracking Generator
1) Center frequency : 50kHz to 500MHz.
2) Frequency deviation : £35MHz,
3) Output voltage : 100mV or more.
13. Dumrhy Load
1) 8Q, 3W or more.
14. Distortion Meter
1) Measurable frequency : 30Hz to 100kHz.
2) Input level : 50mMV to 10Vrms.
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ADJUSTMENT

J
TX/RX Common Adjustment
Measurement Adjustment )
Item Condition | qui?;s#.-em | Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. Setting 1) DCIN terminal : 13.8V ® .) )
2. Reset 1} While pressing the F key Display check. All segments on.
down, set the POWER : ON. Reset frequency MAIN : 144.000
check SUB : 440.000 K,P
| 430.000
| M,M2,X EE2,E3,E6,T
PLL Adjustment
Measurement Adjustment
ltem Condition eql-lri%%_em Unit | Terminal } it | pae Method Specifications/Remarks
1.VCO 1) Frequency : Center frequency |[DC V.M |RF TP2 Check 151025V
voltage \
TX Adjustment
] Measurement Adjustment T
Item Condition eql]-i%sr:,-em Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. Reference 1)} Frequency : 147.975MHz f. counter | RF ANT RF TC201 | 147.975MHz +750Hz
frequency K.P,M,M2,X | Power meter | K,P,M,M2,X
145.975MHz [ 145.975MHz
E,E2,E3.E6,T E,E2,E3,E6,T
PTT : ON J
2. Power 1) Frequency : 146.000MHz Power meter | RF ANT IF VR6 MAX 5.7W or more.
(MAX power) K,P,M,M2,X | Ammeter
144 .975MHz
E,E2,E3,E6,T
HI/LOW : L
PTT : ON
(Low power) | 2) PTT : ON VR6 0.5W +0.1W
800mA or less.
(Mid power) | 3) HI/LOW : M VR5 2.5W +0.1W
PTT : ON
(Economy 4) HI/LOW : EL Check 10mW or more.
power) PTT : ON
(Hi power) | 5) HI/LOW : H . IF VR4 5.5W +0.1W
PTT : ON 1.8A or less.
6) Frequency : 144.000MHz Check 1.0W or more.
147.975MHz
K.P,M,M2,X
145.975MHz
E,E2,E3,E6,T
DC IN terminal : 7.7V
PTT : ON
3. Deviation 1) Frequency : 146.000MHz Power meter | RF ANT IF VR8 +4.3kHz +100Hz
K.P,M,M2,X | Linear ' {+/ greater)
144 975MHz detector
E,E2,E3,E6,T |f. counter
AG : 1kHz/50mV AG
PTT : ON Oscilloscope MIC
2) AG : 1kHz/5mV AF V.M Check +2.2 to +3.5kHz.
PTT : ON Q
4. DTMF 1) AG : OFF ‘ IF VR7 |+35kHz +200Hz
deviation PTT : ON (+/- greater)
D key : Push
’ | ¢
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ADJUSTMENT

e ®

r Measurement Adjustment
ltem Conditi | _ | Specifications/Remarks
ondition equipment | Unit | Terminal | Unit | Parts Method P
5. TONE 1) F key : Push Wwer meter | RF —IANT | Check Display "T" on.
deviation # key : Push Linear DEV : 0.5 to 1.25kHz
PTT : ON detector
K.P,M,M2,X f. counter
2) TONE key : Push AG MiC | Check During TONE key pushing down,
E,E2,E3,E6,T Oscilloscope disptay "T" on, and transmit made.
i AF V.M DEV : 2.5 to 4.5kHz
6. CTCSS 1) F key : Push Check Display "CT" on.
(TSU-7) 3 key : Push
PTT : ON CTCSS|VR1 +0.7kHz +0.5 to £1.25kHz
VHF RX Adjustment
. ]7 Measurement Adjustment
Item Conditi . v | Specifications/Remarks
’ i | equiment | Unit | Terminal | Unit | Parts Method pect
- L — ==
1. BPF i 1) Tracking generator output Tracking | RF ANT RF L220 | Align the L220, 221,
1 =40dBm generator L2271 | 1223 and set the wave-
Connect the spectrum Spectrum TP1 1223 | form of spectrum
analyzer to TP1. | analyzer analyzer to Fig. 1.
2. Receive 1) Frequency : 146.050MHz ‘SSG RF ANT Check SINAD 12dB or more.
sensitivity K.P.M.M2,X |
145.050MHz Oscifloscope SP

E,E2,E3,E6,T | Distortion
SSG output : 0.18uV/-122dBm | meter

MOD : 1kHz AF V.M
.’ DEV : £3kHz
| AF VR:0.63V/8Q

2) Frequency : 144.060MHz
I3 Freatiency - 147 OF0MMs |
3} Frequency : 147.950MHz

K,P,M,M2,X
145.950MHz
E,E2,E3,E6,T
(P — T
4) Display : VFO mode Check S/N 10dB or more.

F key {1 sec) : Push
LOW key : Push

’ Frequency : 118.000MHz
; K.P only

SSG output : 1.6uV/~103dBm
AM MOD : 1kHz/60%

5) MHz key : Push Check SINAD 12dB or more.
Frequency : 162MHz {Encoder)
SSG output : TuV/-107dBm

MOD : 1kHz
DEV : +3kHz
3. S-meter 1) Frequency : 146.050MHz SSG RF FATNT IF VR3 The 1st segmentis | When VR3 is unable to be adjusted
K,P,Mm,M2,X | just turned on. as follows, at the point of 8 o’clock
145.050MHz Oscifloscope of VR3 and SSG output is 0.28
E,E2,E3,E6,T |SP /-118dBm, the 1st segment or more
SSG output : 0.18uV/~122dBm | Ammeter B is acceptable.
2) SSG output : 8.9uV/~-88dBm | AF V.M [ Check All segments on. —J
3) SSG output : 0.1uV/=127dBm Check All segments off. |
4. squelch 1) SSG RF : OFF ’ Check SQL knob scale : 1.5 10 4
SQL VR : Noise disappear point B65mA or less.
2) SSG output : 0.1uV/~127dBm | Check Squelch should be open.
3} SQL VR : MAX | Tight squelch Squelch should be close.
4} SSG output : 0.4uV/-116dBm . Check Squelch should be open.
J A 4] | i J
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ADJUSTMENT

UHF RX Adjustment
Measurement L Adjustment J
Item Conditi - Specifications/Remarks
" neton equiament | Unit | Terminal | Unit | Parts Method P '
1. Receive 1) Frequency : 438.050MHz K,P | SSG RF ANT RF TC202 | Max. sensitivity SINAD 12dB or more.
sensitivity 430.050MHz TC203
M,M2,X,E,E2,E3,E6,T | Oscilloscope SP
SSG output : 0.36WV/-116dBm | Distortion
MOD : 1kHz meter
DEV : £3kHz AFV.M
AF VR : 0.63V/8Q2
2) Frequency : 444.050MHz K,P Check SINAD 12dB or more.
435.050MHz
M,M2,X,E,E2,E3,E6,T
3) Frequency : 449.950MHz K,P
439.950MHz
M,M2,X E,E2,E3,E6,T
2. S-meter 1) Frequency : 444 050MHz K,P Check All segments on.
435.050MHz |
M,M2,X E,E2,E3,E6,T |
SSG output : 31.6mV/~77dBm
2) SSG output : 0.1uV/~127dBm All segments off.
3. Squelch 1) Frequency : 438.050MHz K,P Check SQL knob scale : 1.5to 4
430.050MHz 65mA or less.
M,M2,X E,E2,E3,E6,T
SSG RF: OFF
SQL VR : Noise disappear point
2) SSG output : 0.25uV/-119dBm Check | Squelch should be open.
3) SQL VR : MAX Squelch should be close.
4} SSG output ; 0.63uV/-111dBm Squelch should be open.
Adjustment Points
DCIN MIC SP VOLGSAL gnc ' IF UNIT
— M ANT ™2 ME-1 VR3 : S-meter
(OPTION) VR4 : Power H
o VR5 : Power MID
TC203 VR6 : Power LOW
7z )
LTZC:OM% TP1 9 R VR7 : DTMF
223 cooq ;
VR8 : DEV
[@ljte)jie) PTT
L221 LAMP: A
TSU-7 ®
RF UNIT TONET.SEL:E
OPTI
o TP2 TC201 ( ON) CONTROL UNIT MONI
CTCSS (TSU-7)
vCO 5 — VR1: CTCSS
o o/
RF UNIT
TC201 : TX frequency
1220, 221, 223 : BPF
TC202, 203 : RX sensitivity
REF -35.00Bm ATT 10dB viewA
SoB/DIv MKR 14:6.0Ml-:(1
CENTER —45.3dBm

146MHz

\

RBW 100kHz / \
VBW 100kHz j \“
SWP 50ms [ .

CENTER 146MHz SPAN 100.0MHz
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TH-28A/E

o POWER MODULE INSTALLATION METHOD

\l’ Install the power module and RF unit as shown in

§ Figure 1. When the power module is replaced foliow-
ing repair, use the procedure below to maintain dimen-
sions *1 and *2.

Do not bend the ground spacer when removing
the power module, and do not use power module
with a bent ground spacer.

- Power module read
1. Insert the power module into the RF unit, and place

it on the rear part of the case without soldering any
wires or securing it with screws.

Power module  *¥1¢5

RF unit

%202 — ,

\ | Nuaw ANN ALRRWY 4
d

’ GND spacer

Fig. 1

2. Pressing the power module from above with your
fingers to prevent it lifting, temporarily secure the
power module leads at two points by soldering from
the component side of the RF unit. (Fig. 2)

3. Stand the RF unit upright, and solder the five leads
properly from the soldered side. (Fig. 3) ' ( )
Fix the RF unit to the rear part of the case with ( D
screws.
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TERMINAL FUNCTION

Connector | Terminal| Terminal Terminal Function Connector (Terminal | Terminal Terminal Function
No. No. Name No. No. Name {Remarks
TX-RX UNIT (B/2) : RF <& TX-RX UNIT (A/2) : IF ‘ 3 M Microphone signal
1 MOD | Modulation input 4 cl Signaling AF output are.
2 cP Clock signal 5 SM S-meter control power supply
3 DP Data signal 6 BEEP Beep signal
4 | EP | Enable signal 7| BUSY | Busy signal
5 UL PLL unlock signal 8 DN Encoder down signal
6 X VCO switching signal 9 MUTE | Audio mute signal
7 5C 5V power supply 10 CTSW | Tone control signal ore.
8 APC APC voltage input " uP Encoder up signal
9 EL EL power switching signal 12 PTT PTT switch signal
10 FBO Power supply 13 10 Tone signal
11 5T Transmit 5V power supply 14 E . | Ground '
12 BSW Receive BPF switching power supply 15 REM Remote controller microphone signal -
13 5RS UHF receive power supply 16 BSW Receive BPF switching power supply |
14 5RM VHF receive power supply v 5MH Microphone &V power supply ‘
15 5R36 360MHz band receive power supply 8 EL EL power switching signal
16 NG 19 X VCO switching signal _
17 5M Microphone 5V power supply 20 UL PLL unlock signal f.5t04
18 MIC Microphone signal 21 EP Enable signal
19 IM internal microphone signal 22 cP Clock signal
20 spP Internal speaker signal 23 ESW | EL power control signal
21 AFO Audio output 24 5MSW | Microphone 5V : open.
22 PTT PTT switch signal 25 opP Data signal . ) sclose. |
23 REM Remote controller microphone signal 26 sbo Tone signal identification signal 3 open.
24 E Ground 27 ET Tone enable signal
25 AE | Audio line ground jy 28 B Power supply A
26 IFO IF signal 29 AFC Audio ampliﬁer power supply control slgnal
CONTROL UNIT (A/5) : CONTROL < ME-1 (Option) 30 5TS Transmit 5V power supply control signal
CONTROL UNIT (A/5) : CONTROL < KEYBOARD FPC eter
CN1 1 E Ground — rer Hi
2 S5M BV power supply 1 TK1 Key matrix input rer MID
3 16CL | Clock signal 2 TK2 Key matrix input rer LOW
4 ‘NC 3 TK3 | Keymatrix input ,/”:
5 DIO Serial data 4 TK4 Key matrix input
TX-RX UNIT (A/2) : IF <> TSU-7 (Option) 5 | TKs | Keymatixinput
- 6 TK6 Key matrix output
CN3 1 TO Tone signal output 7 TK7 Key matrix output ku-7)
2 E Ground 8 TK8 Key matrix output SS
3 SDO Tone signal match/mismatch identifi- 9 TK9 Key matrix output
cation signal CONTROL UNIT (A/5) : CONTROL < PTT UNIT
4 Cl Signaling AF output - - -
5 cP Clock signal 1 PTT PTT switch signal. "L*: TX, "H" : RX
6 5C 5V power supply 2 FLOCK | Lock switch signal
7 DP Tone serial data 3 COM Key matrix output
8 TXO Modulation input 4 MONI | Key matrix input. MONI SW
t 9 ET__ | Tone enable 5 | LAMP | Key matrix input. LAMP SW
TX-RX UNIT {A/2) : IF <> CONTROL UNIT {A/5) : CONTROL 5 e | Ground
CN1 1 AE Audio ground
2 SP Internal speaker signal L
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THA-28A/ E PC BOARD VIEW

TX-RX UNIT : IF (X57-404X-XX) (A/2) Component side view
0-11:KP 0-21:M,)X 0-22:M2 2-71:EE3,E6T 2-72:E2

2 el E
g
28
oy

“’ ’
| Wit

2l
;14

c - o B

[ A pattern
5.4 B pattern
5 Component side
A il
pattern -
C pattern —
Z
D pattern —
L7
B pattern —
Foil side
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A and C connected
A and D connected
A and B connected
C and D connected
C and B connected
D and B connected

@ A, Cand D connected
<+ A, Cand B connected

OB OOk @be

A, D and B connected

C, D and B connected

A, C, D and B connected
A only

Conly

D only

B only

No mark is not connected



GMC
Downloaded
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PC BOAR
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8A/E pcBoARD VIEW

TX-RX UNIT : RF (X57-404X-XX) (B/2) Component side view
0-11:KP 0-21:MX 0-22: V2 2-71:EE3E6T 2-72:E2

u‘a!
0

2 A

7 ey [N

[ ] A pattern

B patte

m

Component side

A pattern

L7

C pattern —

p4

D pattern —
B pattern —

VL7177
L |

Foil side

A and C connected
A and D connected
A and B connected
C and D connected
C and B connected
D and B connected
A, C and D connected
A, C and B connected

O> 00k

A, D and B connected

C, D and B connected

A, C, D and B connected
A only

C only

D only

B only

No mark is not connected
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TX-RX UNIT : RF (X57-404X-XX) (B/2) Foil side view
0-11:KP 0-21:MX 0-22:M2 2-71:EE3,E6,T 2-72:E2
w
8] O O 12t B o o o e i o
Cg A Ao 4mik-inr e S Sg il VTS
SO0 WSFEFDSLUMLOODIDINZOSE—0 140 W < —
- ~ 1L 3 = i
j 43 ol - p ! ]
il ' I | -
) fl i 2 g
UT™ b 18 IC; L
2 5¢ _ . 0
22 s v, iy | 8- -
22 Z 20
o2 248, ol
EN o)
; e r"-.
i {2 b & 5 - -
B arE ._ ; N
8 =1 Z L & * 5 S
alm] [ o O 2 s
- i o
2 R2« o
ik ll .l ; .ﬁ‘_. \ |.‘
; B 2 &S el -
i | o
- 3l 22 .
| U - : Z
iy ' ¥ IS
ol [ :
’ e _r— i
=K | ] ]
IN VCli 5V : vC2 QuT
) I1C202 C
1 A pattern
B pattern
Component side B AandCconnected @ A, DandB connected
A pattern @ Aand D connected ol C,Dand B connected
G patiin — L2777 @ Aand B connected 4 A, C,Dand B connected
D Z 4 Cand D connected O  Aonly
pattern —— 5 Conl
B patiern —| A Cand B connected Q only
Foil side «] Dand B connected A Donly
@ A, Cand D connected [0 Bonly
& A, Cand B connected No mark is not connected
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TI-i-ZBA/ E pcBOARD VIEW

CONTROL UNIT (X53-340X-XX) (A/5) Component side view
0-11:K,P 0-21:M 0-22:M2 0-71:X 2-71:E[E3,E6,T 2-72:E2
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—1 :Foil side

S-8054ALR-LN LC7385M BU4094BF X24C04S1-3.5




CONTROL UNIT (X53-340X-XX) (A/5) Foil side view ¢
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Pc BOARD VIEWs | H-28

CONTROL UNIT : CHARGER CONTROL UNIT : CHARGER
(X53-340X-XX) (B/5) Component side view {X53-340X-XX) (B/5) Foil side view
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(‘):_ CONTROL UNIT : VOL/SOL
(X53-340X-XX) (D/5) Component side view

CONTROL UNIT : ENCODER
(X53-340X-XX) (E/5) Component side view

AFOQUT/ SQ
AFIN/E

AD3 DB

VCO (X58-3870-XX) Component side view
-00: M,M2,X,E.E2E3,E6,T -11:K,P

DTC144EE 2SK238
25C4083
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CONTROL UNIT : VOL/SQL
(X53-340X-XX) (D/5) Foil side view

AFIN/E
AFOUT/SQ

X3 - DES

CONTROL UNIT : ENCODER
(X53-340X-XX) (E/5) Foil side view

VCO (X58-3870-XX) Foil side view
-00 : M,M2,X,E,E2,E3,E6,T -11:K}P
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CONTROL UNIT {X53-340X-XX}
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| TH-28A/E

BC-14 (BATTERY CHARGER) / BC-15 (RAPID CHARGER)

BC-14 External View

BC-14 Specifications
Electrical characteristics

Charging system......... 0.1C normal charging

Charging time ............ Approx. 15 hours
Dimensions ...............c..... 46 W x 435 Hx 72D {mm)
WAIETT, PN 180g

BC-15 External View

Plastic cabinet {Bottom)
(A02-1523-18)

BC-15 Specifications
Charge temperature range ..................
Recharging time

(When fully dscharged) .....ccoooocovvvnnnn
Power requirement..................
Dimensions (W x Hx D) .........

64

Spacer

(J30-0573-08)
AC adapter

(W09-0575-08) :
(W09-0576-08) :
(W09-0577-08) :
(W09-0578-08) :
(W09-0579-08) :

zx—mx

Plastic cabinet (top) Dressing plate
(A02-1560-08) (B03-0565-08)

5°c to 40°C {41°F to 104°F)

Approx. 1 hour

13.8V DC normal {max. 3A)
88 x b5 x 177 (mm)
0.2kg

€
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i SOURCE c;fv Ic4 ESW2
i TX BULOS4BF P =
|| BV SHIFT REGI. CiR ﬂ 3
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TH-28A/E

BC-15A (RAPID CHARGER)

BC-15A External View

¢
¢

BC-15A Exploded View

| BC-15A Specifications o e 7.08)
| Charge temperature range ............... 5°C to 40°C (40°F to 104°F) Dressing plate \ .
Recharging time .................... Approx. 1 hour {(PB-13/14) {B03-0574-08)
Approx. 100 minutes (PB-17)
Approx. 80 minutes (PB-18) | <
Power requirement .............. 13.8V DC normal {max. 3A) @

Plastic cabinet (Top)
{A02-1665-08)

Leaf spring
(G02-0710-08) x 2

I g
! Bind head tapping screw é; é

{N89-3005-41) x 2

Terminal
(E23-0672-08) x 4

AC adapter

(W09-0575-08) :
(W09-0576-08) :
(W09-0577-08) :
(W09-0578-08) :
(W09-0579-08) :

zx—Am=

Plastic cabinet (Bottom)
02-1523-18)

Pan head tapping screw
(N52-3020-45) x 4

Label
(B72-0450-08) 65




| TH-28A/E

HMC-2 (HEAD SET WITH VOX & PTT) v

HMC-2 External View HMC-2 Specifications .

Electrical characteristics
+ Earphone

Diametepiies. .. ....:. 0.1 219 (mm)
Impedance ..........coeeee. 190 (1000Hz)
Max. input power.......... 50mwW
« Microphone
Output sensitivity.......... ~67.5dB {0dB=1V/ubar 1000Hz)
Output impedance ........ 1.6k (1000Hz)
HMC-2 Parts List HMC-2 Semiconductor Data Q
Ref. No. |New|  Parts No. Description « Terminal connection diagram
| A02-0840-08 Case (Front) (T ol
| A02-0841-08 | Case (Rear) 5 %
I |
INPUT 1 8 v
E30-2088-08 Cable with plug =
E30-3002-08 Junction wire GAIN CONTROL £332 73 0uUT2
F09-0418-08 Microphone pad AMPLIFICATION QUTPUT C13 6[J OuT1
F09-0419-08 Ear pad CAPACITOR FOR
GND 34 F RecoveRy TIME :
J29-0427-08 Cli
| soits | o v
VR1 | R05-4422-08 Potentiometer 50kQ + Block diagram
S1 $31-1416-08 | Slide switch  PTT/VOX g
¥ S2 S50-1413-05 Tact switch PTT
T18-0056-08 Earphone with cable K A °
T91-0373-18 MIC ass'y 1 2092 o 1
W02-0806-18 | VOX/PTT unit Detect 1 ’
100k 2 SW: .
Q1 FMG2 Digital transistor Sehmutt = -
Q2 FMW2 Digital transistor
Q3 2SC2712(GR) Chip transistor 2 3 5 4
IC1 NJM2072M IC
D1 18S133 Diode

66




. HMC-2 PC Board Views

Component side view

TH-28A/E

HMC-2 (HEAD SET WITH VOX & PTT)

Foil side view

-~ . Component side

bJ}MK‘,

DT SP

HMC-2 55 Foil side
r
> %l v s
ARl © "1 ¢ °2
o~ < £
% N
31, l 33 ; s1
' o PTT
s 3 l%
I1C1 | 53 IE Sali s VOX
o
L4 5 T
a (&)
q--o G 7 7
o OT"\’ 6 5 ) PTTl
Wr *
47K ml% Q3 _La ]
= s R 11 10K @© o
Tv z A g O G
x J_&
gg%ﬁ-rge C16 470P ;L-, i
*—86 T +0T||-——4 3
= O oy 2 Q= o
s T
o7z g + g MIC IN
+ )i T
ei7 _Lo
2.2 6.3V £
IC1 : NJM2072M Io spe
= &}_‘
sP
Q1  FMG2 .
Q2  FMW2 ¥ x -&
N ~ x @
Q3 [ 25C2712(GR) kg N sp sp
st =
& - MIG
D1 1SS133
G MIG
A |;|1+ MiC MIC
VR1 50K 2.2 6.3V

cz2
Hi+
470P
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TH-28A/E

ME-1 (MEMORY EXPANSION UNIT) / PB-13 (Ni-Cd BATTERY)

ME-1 External View

ME-1 Circuit Diagram

X42-3050-00

i

iC1: X24C16S1-3.5

U 14
NC NC I

A0 VoD 12
A1l TEST 43
NC NC 0
A2 16CL 3
E DIO

Nne Nl |

»7

—AAA

N O s (W IIN =

—

R1 100K

yyy"

B

R |

| =l

(@)
Z

S5M
16CL
DIO

PB-13 External View

ME-1 PC Board View

Component side view

ME-1 Parts List

Ref. No. |New Parts No. Description

B62-0255-00 Instruction manual

X42-3050-00 Expansion memory unit

R1,2 | RX73GB1J104J | ChipR 100K  J

IC1 X24C16SI-3.5 IC

Downloaded by
RadioAmateur.EU

PB-13 Circuit Diagram

+) Discharge terminal

=]

Charge terminal

PB-13 Specifications
Electrical characteristics

Voltage ... 7.2V

Charging current .................... 700mAh
Dimensions (Hx D x W) ............ 55 x 30 x 45.5 (mm)

Protections included .............. 58 x 30 x 49 (mm)
Weight ... Approx. 170g

L4

.
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TH-28A/E

° PB-14 (Ni-Cd BATTERY)

. PB-14 External View PB-14 Specifications

Voltage ... 12V DC

Capacity ..o ovvveeieiiiee 300mAh

Recharging time (When fully discharged)
e SAlmIoN BC-15 Approx. 1 hour
S BC-14 .. Approx. 15 hours
M’""‘“n PG-3H oo Approx. 15 hours (*1)

PG-2W ... Approx. 15 hours (*1)

*1 . Itis possible to charge the battery pack while
itis ON or OFF the radio.
The battery pack can not be charged from
transceiver's DC IN terminal.
Caution
Clean the terminal of the charger and the PB-14 with
a soft cloth before charging.

Charging temperature range ........... 5°C to 40°C (41°F to 104°F)
Power requirement ............... 11.5V DC to 16V DC

(DC IN terminal)

PB-14 Circuit Diagram

R3
18
MY
1 11
NN
226
3
.001 K
|
| .

| A |
| v
NN lJ— i
D T T -
e — R4 82
‘ s =l !
) | [ o~ R5 82 i . :
Charge terminal s P 2 Discharge terminal
Pl I N e e . i
: ~+ et S o = - '
| wn > +: |::| g z s : >
[ERV [ < =1 o~ i o, ]
| - P g ™ - ~ — a} o
| ST fem | os L Iogns desim sy
t — 3 1 =
} o PN S o - b= T \f: o1
2 e Seg o Y : *J
1 = ! i
i -
i e . ‘
¥ ol

S + 4]@ a—
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TH-28A/E

PB-17 (HIGH POWER BATTERY PACK) /
PB-18 (LONG LIFE BATTERY PACK)

PB-17 External View PB-17 Circuit diagram .J .

&

® m '
DC jack _;_L o Irz -xlax ®
o f = i oy e
© 0 nﬂae
—® Q1 2502873 e ~“_?tzrﬁj
= |
‘ ppx ng l ‘
vex L T I o }
‘ T et RAWB !
Charge terminal | e “mm 3 ‘D'h terminal
arge termina a _‘\_‘m ~ A t T t1scharge termi
IS4 { H - | )
| +1 N }:" a i >
!”f LT I R = R PR [V
‘ } Uo SZ':.: Tugs_‘_ u;
Y| | )
—-O - O
3 T
PB-17 Specifications G
VORAGE (oo 12V DC
CapPACIY oo e 700mAh
PB-18 External View PB-18 Specifications '
VOIEGE oo vveeee e i35 B TR e e« e veaeserernesns 7.2V
CapaCIY .......con.ors i RS . ... 1100mAh .

PB-18 Circuit diagram
@ Discharge terminal @

F1(80°C)
¢ =20
7N D1

@ Charge terminal @

Downloaded by
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TH-28A/E

& PG-2W (DC CORD) / PG-3H (FILTERED CIGAR LIGHTER CORD)

. PG-2W External View PG-2W Dimensions

21.35

11 (max.) / 815.5 {(max.)

y
'l
1r

J N4

3A R1 :: n

L 1 c3mz j
Cigarette plug AA €2 7 I DC plug

Q1 :28D717(0.Y)
RT :22Q 1/4W

C1 :0.001uF 50V
C2 :2.2uF 18V
C3 :100uF 16V

n




TH-28A/E

SMC-31, 32, 33 (SPEAKER MICROPHONE)

SMC-31 External View SMC-32 Specifications

Electrical characteristics

» Speaker
Diameter.........ccc..oeenn. 228 (mm)
Impedance .................. 8Q
Rated input power ........ 0.5W
Max. input power ......... W

¢ Microphone
Sensitivity ..o 66dB + 3dB at 1300Hz

Output impedance ........ 2kQ + 30% at 1000Hz

SMC-32 Parts List

Ref. N&_“\Iew Parts No. Description

SMC-31 Specifications i E30-3127-08 Curl cord ass'y
Electrical characteristics
« Speaker

Diameter .....ccccceeien. 245 (mm)

Impedance ................. 8Q SMC-33 External View

Rated input power ........ 0.15W

Max. input power ......... 0.3W
¢ Microphone

Sensitivity oo 66dB + 3dB at 1300Hz

Output impedance ........ 2kQ &+ 30% at 1000Hz

SMC-31 Parts List

Ref. No. |New Parts No. Description
D10-0605-08 PTT lever

E30-2110-05 Curl cord ass'y

J19-1360-08 Clip

TO7- L ngn u
g | SMC-33 Specifications
Electrical characteristics
» Speaker
Diameter ............... 228 {mm)
Impedance ............. 8Q
SMC-32 External View Rated input power.. 0.5W

Max. input power ... TW

+ Microphone
Sensitivitys e 58dB £3dB (0dB=1V/ubar] at 1300Hz
Output impedance ......... 2k £+ 30% at 1000Hz

SMC-33 Parts List

&f. No. ]New\ Parts No. Description

i E30-2196-08 | Curl cord ass'y

1 |
i | T91-0392-05 | Microphone with speake
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TH-28A/E
® TSU-7/ CTCSS UNIT (X52-3170-00)

. TSU-7 External View TSU-7 Parts List
Ref. No. |New} Parts No. ] Description
TSU-7 (X52-3170-00)
C CK73GB1H471K | ChipC  470pF K
c2 €92-0521-05 Chip Tan. 0.47uF 20WV
C4~6 CK73FB1E104K | ChipC  O.1pf X
c7 CK73GB1H471K | ChipC  470pF K
8,9 CC73GCH1H221J | ChipC  220pF J
CN1 E40-5341-05 Connector
G10-0692-04 Cushion
H21-0704-04 Cushion

X1 L78-0062-05 Crystal  1MHz

D“?’“'“ade'd by R1 | RK73BG1J274) | ChipR 270k . J

RadioAmateur.EU R2 RK73BG1J824) | ChipR 820k J
R4 RK73BF1J103J ChipR 10k J
R5 RK73BG1J105) | ChipR 1M J
R6 RK73BG1J473) | ChipR 47k J
VR1 R12-6526-05 Trimming pot. 47k
IC1 FX365LS Ic
D1 DAN202U Chip diode

. TSU-7 PC Board Views
Component side view Foil side view

73



GMC
Downloaded


TH-28A/E

TSU-7/CTCSS UNIT (X52-3170-00)

.

TSU-7 Circuit Diagram

R4 10k
D1 Sid
DAN202U
()
2o [ %i’:
> = |
o o | 7z
<
N3
ﬁ: CN1 :
Fad) gt 10
EEEECEE 1
— —_z
To — 1| E
— O
VR L i CLK ;8 0
— DATA o
b FX365LS —
~ SEz—qT - CT
— SE1 of 4
2
= BIAS LATCH o DT
.;\I = & '
= =] IR ol NC
v 3t e € ET
RS o
24 1:—: 1 ,_}720 9__
L - X1 ~
* uajes 1MHz
— N Nﬁ
- ~n No
;‘SI S
BRI
S
o
® -

10Hz




TH-28A/E

BH-6 (SWIVEL MOUNT) / HB-2 (HAND STRAP) /

BH-6 External View

. SC-30 External View

WR-2 External View

HB-2 External View

SC-33 External View

SC-30, 33, 34 (SOFT CASE) / WR-2 (WATERPROOF CASE)

SC-34 External View




TH-28A/E

SPECIFICATIONS

GENERAL
Frequency range (MHz)
WS B ) 2 o e e - -y S s SRR SR o AT 144 t0 148
Uiknand EurogeUis -0 Lha S OB LR RO L. b s i S e e o 144 to 146
(€ LT 0151 ¥ =) ST T Vg Lt e Sl [P St o | Mt B | Tt o e TS 144 to 146 or 144 to 148
NI T e ot oo et ey I e 1 T s et 75, RTINSt .. e R F3E (FM)
AR P CE ™ M L o iy Bt e o TR L A iy ot et o 00 e s o n s TR <o b 50Q
e MDEraliG Bk e S B o R s Tmteveser s ruers ammnswoi b SR o5 ot s —20°C~+60°C {-4°F~+140°F)
Power requirements
DG TN R B 0 Lt s e S IR, 1= E IS ... ......eoveecennsneensseee o b commongis b b v i 7.2V~16V DC (13.8V DC)
Battery pack ....... e e e L e W R s e e oo g i e e e 6.3V~16V DC (7.2V DC)
Current drain (Approx.)
13.8V. DC{Bxi. Power Sughly) e 5. S, ... . .oibiuinseeeeers s e ensimsmsessmserags s be s o r e sl 1.4A
12V0C (Batteryiiih .. 2 SRty . o ne i cceidiiZipocninnnesneseee s Bhosbness b b oae s Bone e 0.95A
Transimit moEe L ... o e M AL .70 51 oo s ais e e v os e s emwwsssssuwsmanns s e sl SO 0.5A <
Trangnid ode BL | e [ oW BT 0= L oo hiilamesmarnt] o vee emes s e oo sm «ch 0488 bot st S 90mA :
Receive mode with O -Signall St e IBIEE. e L et dmanasi o st e v o om ot oy o508 55mA
Battery BaVE TOehe- . s KL TENE NN 0 &85 it bt mins oo v e een e s b o0 o s AR 15mA
Grownd. | LI L S e I . L R L e T e e Negative
Dipe msinmplilaR 500, . 1 b S e L 0 ks kL e b e b s o e S 49.5x 115.8 x 37.8 mm
171k o HIP of (anlal il o oliU IR ot s = e o TS e e SO g s 61.2x 131.5 x37.8 mm
o I L e R 1 3309 _ .
Microphione. impedangei = .. e R | it ee e g e e fasee e sees e ses o on 2kQ :
TRANSMITTER
Output power
HRSEBYARE L © o =t~ R M. ... 58 b £ £ i o 4w B g oo b s o o e More than 5W
H (7.2V DC) Approx. 2W
M8V OIC) i b oo AR = |5 B s it AR B e st e e o I Approx. 2.5W
| D o L 555000 ¢ ot 2o s o o ML LR | oSl L U T 1 Approx. 0.5W
L e | D e T i e e T MR Mot et T RN I R ST | Approx. 20mw
Wikealt) iffory = i o= 1T MUREIR T o sonn A ST ST Reactance
NV ) LG R S VS T I e O e T ) 0 ool it e ooty o v e bl +5kHz
o SUEHE E AR .| e 5. i L .o+ oss b sae e i o T Less than -60dB
RECEIVER
GRS =t o o p— Double conversion superheterodyne
Intermediate frequency 1st 45.05MHz
Intermediate frequency 2nd ... 455kHz
Sensitivity (12dB SINAD) ......... .. Less than —15dBpu (0.18uV)
Seieleh/sonSHilityAmnoeans [0 TN NI ... ....... .. ... o;ooms fhesesenss s sesasessins s S4sobns S0 e s - Less than -20dByu (0.1uV)
SELECTIVITY
-6dB More than 12kHz
-40dB Less than 28kHz

Audio output power (10% distortion) More than 200mW (across 8X2 load)

NOTES :
1. Circuits and ratings are subject to change without no-
tice, due to development in technology.

2, i?ﬁg:;?ggg:gﬁ%ﬁy cycle : 1 minute Transmission, 3 KE N WO O D CO R PO RATI O N

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan
KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 East DomingueZ St., Long Beach, CA 90801-5745, U.S.A.
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembrucker Str. 15, 6056 Heusenstamm, Germany
TRIO-KENWQOD U.K. LIMITED

Downloaded by KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom
RadioAmateur.EU KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.
13, Boulevard Ney, 75018 Paris, France
KENWOOD LINEAR S.P.A.
20125, Milano-via Arbe, 50, Italy

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.

(A.C.N 001 499 074)

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia
KENWOOD & LEE ELECTRONICS, LTD.

Wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong Kong
KENWOOD ELECTRONICS CANADA INC.

6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158
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