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SPECIFICATIONS

1) General
Frequency Coverage:

Frequency Resolution:
Antenna Impedance:

Power Supply Requirements:
Current Drain at 13.8V

Dimensions:
Weight:

2) Transmitter
Output Power:

Emission Mode:
Modulation System:

Max. Frequency Deviation:

Spurious Emission:
Microphone:
Operating Mode:
Offset :

3) Receiver
Receiving System:

Intermediate Frequency:

Sensitivity:
Selectivity:

Audio Power Output:
Speaker Impedance:

RX: 136.000 ~ 174.000MHz (T version)

TX: 144.000 ~ 148.000MHz (T version)

RX: 144.000 ~ 146.000MHz  (E/EZ version)
TX: 144.000 ~ 146.000MHz  (E/EZ version)
RX: 130.000 ~ 174.000MHz  (EA/TA version)
TX: 130.000 ~ 174.000MHz  (EA/TA version)
RX: 136.000 ~ 155.000MHz  (TE1 version)
TX: 136.000 ~ 155.000MHz  (TE1 version)
RX: 150.000 ~ 174.000MHz  (TEZ2 version)
TX: 150.000 ~ 174.000MHz  (TEZ2 version)

5, 10, 12.5, 15,20,25kHzsteps
50 ohm unbalanced

DC 13.8 +/-10% Volts DC

Receiving: Squelched less than 800mA
Transmitting: High/10.0A (approx.)

Low/3.5A (approx.)
140mm(W) x 40mm(H) x 154mm(D)
0.86kg (approx.)

High: 50Watts (DR-130T/E)
High: 35Watts (DR-130TE1/2)
High:10Watts (DR-130EZ)

Low: 5Watts (Approx.)
F3E(FM)

Variable Reactance Frequency Modulation
+/ -5kHz (Wide Version)
+/-2.5kHz  (Narrow Version)
-60dB or below carrier

Electret Condenser Microphone
Simplex/Semi-Duplex

Offset from O to 15.995MHz

Superheterodyne Dual Conversion
1stlF: 17.2MHz
2nd IF: 455kHz

12dB SINAD less than -I16dBu (144.000MHz ~ 147.995MHz)

More than +/-6kHz at -6dB (Wide Version)
Less than +/-15kHz at -60dB  (Wide Version)

More than 2.5W 10% Distortion
8 ohm
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CIRCUIT DESCRTPTION

1) Receiver System
1. Front End

2. Mixer Circuit

3. IF Circuit

4. AF Circuit

The signal from the antenna is passed through a low-pass filter and input to
the voltage step up circuit consisting Of L14. The signal from L14 is led to
the gate of Q1. D19 is the diode limiter circuit against the excessive input
power of more than 20dBm. Q1 is the FETwhich has two gates. The
voltage of the gate 2 is set higher to get the high gain and sensitivity. The
signal from QL1 is led to the triple band pass filter (L4, L5, L6), and gets the
high image rejection ratio.

The signal from the triple band pass filter is converted into the first IF signal
of 17.2MHz. The receiving signal is led to the gate 1 of Q2, and the first
local oscillator signal is led to the gate 2 of Q2. To get the high conversion
gain, the local oscillator signal voltage is set to about 1V. To reduce the
high adjacent channel interference, the band width of the FL2 is set to
20kHz. The signal from FL2 is amplified by Q8, and input to FM IF system
IC3 of TK10487.

The TK10487 has the second local oscilltor circuit, mixer circuit, detector
circuit, squelch circuit, and so on. Pinl and 2 are the terminals of the crystal
oscillator circuit. Pin2 (emitter) is connected to the ground via the resister
R3 to prevent the oscillator from decreasing the power at the low tempera-
ture. Pin4 of IC3 is connected to FL1 directly because the matching resistor
for ceramic filter is built-in. The quadrature circuit (pin10 of IC3) is con-
nected to the ceramic resonator X2 for the temperature stability and good
quality. The signal from pinll of IC3 is connected to the LPF. The detected
AF signal, which has flat frequency characteristics, is led to the control unit
and used as both squelch signal and tone squelch signal. De-emphasis
circuit consists of R31, R32, C26 and C27. The LPF amplifier consisting of
Q5 and Q6 is located far away from the VR in the control unit, so it outputs
the high voltage signal to prevent S/N from the deterioration. The squelch
switch circuit consists of Q4 and Q16, and switches on/off at the point where
there is no voltage to prevent from the switching noise. The S meter signal
from pinl2 of IC3 is led to the CPU in the control unit after adjusting the level
at D20 and VR5. The S meter signal is thermal compensated by TH1 and
stabilized. The noise amplifier consists of pin13 and 14, the built-in OP
amplifier in IC3. The output signal of noise amplifier is amplified by Q14,
rectified by D5, and then led to the pinl5 (hysteresis comparator input) of
IC3.

IC4 is about 5W audio power amplifier IC. When the capacity of pinl in C16
is increased more, the output incidental noise becomes smaller. The high-
pitched tone becomes smaller at the same time, This radio’'s capacity of
C16 is determined considering the high-pitched tone.
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2) Transmitter System
1. Modulation Circuit

3) PLL Circuit

The microphone amplifier IC1 (IDC, LPF) consists of two operational amplifi-
ers. The signal from the microphone is led to pre-emphasis circuit consisting
of C36 and R47 and then to the limiter circuit. The limiter circuit uses the
saturation of the OP amplifier. The amplified signal is input to the low-pass
filter IC1A. The output signal from the microphone amplifier is passed
through variable resistors VR2 for modulatlon adjustment and input to the
VCO unit. Sub tone deviation is determined by R24, R25 and VR2. The
radio does not have the adjustment variable resistor for sub tone deviation.

2. TX Amp. Circuit

3. PA Circuit

4. ALC Circuit

The signal from VCO is ampriied by TX, RX wide band LO amplifier Q19.
The signal from QI9 is passed through the transmission/reception selector,
and amplified byQ20 and Q15. The PA unit is driven at 200mW driving
power.

IC5 is 50W powered amplifier module. The output power is controlled by
the voltage ofV1. The RF signal amplified 50W in PA is passed through D3
and three-stage transmission/reception low-pass filter, and input to the
antenna connector.

The power detection circuit consisting of D17 and D18 rectifies the output
signal voltage. The detected DC voltage is led to the VR1 (power adjust
trimmer), and amplified by Q3, Q9 and QI3. Output power is controlled by
voltage of V1 in IC5 and collector voltage of QI5. When the temperature
goes up unusually, the power down circuit consisting of R101 and TH2
works to prevent the device from the destruction.

The VCO unit is designed for the PLL circuit, putting the VCO on one side,
and PLL circuit on the other side.

Q301 in the VCO is grounded using the gate oscmator, and its frequency
covers 134MHz to 174MHz without transmission/reception shift circuit.
IC301 is pulse swallow system based PLL IC with the built-in prescaler,
which synthesizes 150MHzlband signal.

The loop filter consisting of Q302 and Q303 is the active type.
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4) Terminal Function of Microprocessor

Port No.| I/0 |Logic PinName |Description
1{ O SEG19 |LCDSegmentl9 Output
2 O SEG20 |LCDSegment20 Output
3] O SEG21 |LCDSegment21 Output
4] O SEG22 |LCDSegment22 Output
5| O SEG23 |LCDSegment23 Output
6[ | GND AnalogGround 0V
7)1 Vref Reference Voltage Input 5V
8| | Vcce CPU Power Supply hnput 5V
9] O 1750  |ToneBurstOutput
10| O [Clock BEEP BeepToneOutput
11| 1 [Active Low|MUP Channel Up Input (Microphone Control)
12| 1 [Active Low|MDN Channel Down Input (Microphone Control)
13| | [NoUse EID
14| O [Active Low|SQL Squelch Control (L: Audio is off.)
15| O |ActiveHigh|[MUT Microphone Mute (H: Mic Amp is off.)
16| | [Active Low|REI RotaryEncoder Input
17| O [Clock TO3 ToneOutput
18| O [Clock TO2 ToneOutput
19| O [Clock TO1 ToneOutput
20 O |Clock TOO ToneOutput
21[ 1 ]ActiveHigh|XWR EEPROM Write Status External Input
22 1 |Active Low|RE2 RotaryEncoder Input
23| O |Active Low|BPO Band Plan Detection Input (Common)
24( 1 |Active Low|TID Tone Unit Detection Input
25 1 |Active Low|BU Back Up Signal Detection input
26( | GND Ground
27| 1 |Active Low|RST ResetInput
28( 1 Xin Crystal Oscillator Terminal (3.58MHz)
29 O Xout Crystal Oscillator Terminal (3.58MHZz)
30[ 1 GND Ground
31| | |Active Low|TDO CTCSS Tone Detection Output
32| O |Active HighDTD For Trunking
33| O |NoUse
34| | |Active Low|DD4 Band Plan 4 (V/U Selection)
35| | |Active Low|DD3 Band Plan 3 (445/435 Selection)
36[ | |Active Low|DD2 Band Plan 2 (5k/12.5k Selection)
37( | |Active Low|DD1 Band Plan 1
38| | |Active Low|DDO Band Plan 0
39| O |Clock SCL Clock Output for EEPROM
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Port No.| 1/0 |Logic PinName |Description
40( I/0 |Clock SDA Data Output for EEPROM
41| O |Clock CLK Clock Output
42| O |Clock DAT DataOutput
43| O |Clock ST1 Strobe Output for PLL IC
44| O |Clock ST2 Strobe Output for CTCSS IC
45| 1 |Active Low|SFT Shift Key Input
46| | |Active HighSD Signal Detection Input
47| O |Active HighH/L Transmission Power (H: Low Power)
48| | |Active Low|VIM VFO/Memory Key Input
49| 1 |Active Low|CAL Call Key Input
50 1 |Active Low|CTC CTCSS Mode Set Input
51| | |Active Low|REV Reverse Key Input
52 1 |Active Low|FNC Function Key Input
53| | |Active Low|MHz MHzKeylInput
54 1 |Active Low|PTT PTTKeylnput
55( |1 LV3 Power Supply Input for LCD
56( | LV2 Power Supply Input for LCD
57( 1 LV1 Power Supply Input for LCD
58| | COMO |LCD Common 0 Output
59| | COM1 |LCD Common 1 Output
60| | COM2 |LCD Common 2 Output
61| | [No Use
62| O SEGO00 |LCD Segment 00 Output
63| O SEGO01 |LCD Segment 01 Output
64| O SEG02 |LCD Segment 02 Output
65| O SEGO03 |LCD Segment 03 Output
66| O SEG04 |LCD Segment 04 Output
67| O SEGO05 |LCD Segment 05 Output
68| O SEG06 |LCD Segment 06 Output
69| O SEGO07 |LCD Segment 07 Output
70| O SEG08 |LCD Segment 08 Output
71] O SEG09 |LCD Segment 09 Output
72| O SEG10 |LCD Segment 10 Output
73] O SEG11 |LCD Segment 11 Output
74| O SEG12 |LCD Segment 12 Output
75| O SEG13 |LCD Segment 13 Output
76| O SEG14 |LCD Segment 14 Output
77| O SEG15 |LCD Segment 15 Output
78| 1 |ActiveHigh|UL Unlockinput
79[ 1 |Analog SM SignalMeterinput
80| O SEG18 |LCD Segment 18 Output
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5) Terminal Connection of Microprocessor
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SEMICONDUCTOR DATA

1) AK2341 (XA0239)
CTCSS Encoder/Decoder

Pi -
o B Function RN 1~ 24 Bias
No. | Name
1 RXIN | RX Signal Input
RXINO 2 231
2 RXINO | O AMP2 OQutput - AGND
3 TXINO | O AMP1 Output TXINO —13 22 _L:I AGNDIN
4 TXIN | TX Audio Input
5 | RXOUT | O RX Audfo Output TXIN —a4 213 TXTONE
6 | TXOUT | O TX Audio Output
7 VvDD - Power Supply (1.8 ~ 5.5V) RXOUT —15 201 RXTONE
8 XIN I Crystal Terminal (3.6864MHz) >
9 XOouT | O Crystal Terminal (3.6864MHz) TXOUT [ 6 % 19:] TLINO
10 STB { Strobe for Serial Data Y
11 | SDATA | | Serial Data voD 7 ry 18 TLINN
12| SCLK || Serial Clock -+
13 DCS | DCS Input XIN —]8 171 TLINP
14 | DETOUT | O | Tone Detection Output (Detect: Low)
15| vss |- Ground xour {9 16— DREF
16 DREF | Tone Detection Level Adjust Input
17| TuNP [ RX Tone Signal Reference Input STB —]10 151 VSS
18 | TLINN | RX Tone Signal Input
19| TLNO [O AMP3 Output SDATA [ 11 141 DETOUT
20 | RXTONE| O RX Tone Signal Output
21 | TXTONE | O TX Tone Signal Output SCLK 12 131 DCS
22 | AGNDIN | | Analog Ground Input
23| AGND | O Analog Ground Output
24 BIAS | Bias Input
Block Diagram 5 5
2
ra\ )
6 5
<
AGND
BPF1 —] smF T
BIAS
GEN
AMP2
SDATA
sT8 ROM
!
oCs JF | | Divider 1
iy 14 | DETOUT
v TsQLM | TSQBPF | DETECT _
Oscillator Lo TSQLPF +
AMP3 J\
8 9 21| 20 18} 17 19 7 15 16
= 3 Z Z =z a o w I.lm.b
I I3.6864MH2 o = =
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2) AN78L05M (XA0238)
5V Voltage Regulator

Test Circuit

N

Vin

[\ Vout
— 3 1 O LO
b 1 <
. AN78LO5M L_l l—l

Output Common  Input

10uF

3) AN8010M (XA0119) AN78LO5M
Voltage Regulator
Test Circuit
N

8 133,\1 | S’ <
i ot ©
ANB010M LI U l__l

Output Common  Input

10pF

AN8010M
4) BU4052BF (XA0236)
Analog Multiplexers/Demultiplexers
Function Table
INHIBIT A B ON Switch vyo — 1 16 3 vad
Low Low Low X0 YO
Low High Low X1 Y1 y2 42 15 = X2
Low Low High X2 Y2 y 3 s 31 x1
Low High High X3 Y3 W
High Don't Care | Don't Care None y3 [ 4 E 13 (3 X
(=4
(5]
Block Diagram A .
M
VDD INH ] 6 11 [ X3
INH Vee [ 7 10 3 A
A Level || Binary to 1 of 14
Converter] Decoder with inhibit
8 [ | Vss [] 8 9[18B
Vss
Vee
Dyl
X0 ™
X1 M 13,
X2 T m 1'—-——d>X
> 4
- R
YO0 K
|
Y1 gg 3
—Y
Y2 m
W
Y3
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5) LR408721 (XA0042)

Tone Dialer Y
v 1 18 [ No Connect
v+ 2 17 3 Tone out
XMRT—] 3 16 [ Single Tone Inhibit
Switch
coLit] 4 — 15 1 Row1
D
>
coerCd s 8 14 [JROW2
~
N
coLsC] 6 13 [—JROWS3
v-.— 7 12 [1ROWA4
oscin C 8 11 |1 Mute Out
oscout T 9 10 1 coL4

Test Circuit

3.5~10V LR408721
\> | Row Tone 400mV rms
1 18" Column Tone 500mV rms
2 17
143 1ef i
4 15
5 14
6 13
3.58MHz + | ; :f
f1=697Hz
| iﬂT s 1 {2=770Hz
I I f3=852Hz
f4=941Hz
1]2[3[A f56=1209Hz
4]5]61B f6=1336Hz
7{8|9|C {7=1477Hz
*x[0o|#]|D f8=1633Hz
6) M5218FP (XA0068)
Dual Low Noise
Operational Amplifiers
Output1 1 T -/ 18 Power Supply Plus
Inverting Input 1 2 A [ 17 Output2
Non Inverting Input 1 3 ] _ [16 Inverting Input 2
~
Power Supply Minus 4 [—] M5218FP 5 Non Inverting Input 2
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7) M56760FP (XA0235)
540MHz Frequency Synthesizer

Power supp!
Serial data input Py 16 FIVCC terminal PPy
terminal 3~55V 14mA
; : Py 15 3 Reference oscillator
Clock input terminal cpsC 2 XIN input terminal
Reset input terminal RST[] 3 14 :1 XOUT Reference qscillator
output terminal
. g - Phase detector output
Reference Bias REF [ 4 a 13 F_lLOCK terminal
input terminal 3 when locked Low
N
Local Oscillator input FIN 5 o 12 £IPD t’;’:;siﬁa?e‘ecm’ output
terminal fmax =540MHz M
o Low pass filter input
i SWi1 LFI
Output port1 terminal s 1 3 terminal
; 1 Low pass filter
Output port2 terminal sw2 ] 7 0 CJLFO output terminal
Ground terminal GND 8 9 __>__| P/N Phase switch input terminal
of phase comparator
Function Table
P/N input | Phase |PD output
High or Low | Locked Hi-Z
High Lead High
High Lag Low
Low Lead Low
Low Lag High
Block Diagram PN VCC  GND
15
1/8 Programmable
Divider Divider Test Signal
1 1
LOCK
Data Latch Latch
F’ (11BiY) 1Bit — —
Phase
Comparator
Prescaler Programmable PD
1/128 , 1/129 Divider
I I f
SW2
Power Data Latch
swich | P 7By
| 2 SW1
i 7 >
sl ()1—— Shift Resistor (21Bit) | - <
Latch "
. Select
CPS 3 21 Pulse Counter Lateh Signal
RST 1
1 10
LFI LFo
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8) MC7808CT (XA0082)
8V Voltage Regulator

Test Circuit

3[\1 . 8
F ot

MC7808CT

o=
Hi—¢

0.33uF

9) RH5VA32AA-T1 (XA0198)
C-MOS Voltage Detector

Equivalent Circuit

10) RH5VA45AA-T1 (XA0208)
C-MOS Voltage Detector

Equivalent Circuit

78L08

nput C—————q |

Ground

Output C————— |

N
&

U U U

out vDD  VSS

RH5VA32AA

"] D5

ou vDD  VSS

RH5VA45AA
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11) S-AV17 (XA0185)
144 ~ 148MHz 60W
RF Power Module

Fin(Ground)

Output Power (W)

Po, 7 - Freq
Vce = Veon = 12.5V
Pi = 400mW
Tc = 25°C
) 80
=]
) S-AV17 (-
e
c 70 60
1 3 4 u s Po
< ]
) 7 \\
3 E——
— > 3 60 50
- S ¥ s o
« O W Q 2 3
£ A o SN Q =3
£~ o = 8 hat © 3
52 > 5 = = 50 40
SE gx¢ og 58
% = £ £
88 %St 2E sSE
40
30
20
143 145 147 149
Frequency(MHz)
Po, y-Pi Po, »-Vcon
Freq = 146MHz
C:::q_'\; c‘ﬁh{er v Ve = Veon « 12.5V
Tow 280 : Pi = 400mW
70 70 Tc =25°C
2 T S Po }-
| — /
60 / / 60 /1
50 / 60 50 j 60
, g g |7
o~ [
40 e 50 » g 40 ] 50
3 b
w 3
30 40 © 3 / 40
20 20 /§/
10 10 /
] 0
0.1 0.2 0.3 04 0.5 0.6 [} 5 10 15
Input Power (W) Veon (V)

Efficiency 7 (%)

Efficiency 7 (%)
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12) TK10487MTR (XA0144)
Narrow Band FM IF IC

5
= a
g = E
3 8 5 Gy kil 2
51 = £ g o= ST 7 3w <
FMHF 4|8 3 r 3 x3 3 2
N 5 g2lc o § =« T @
oMz T8 o 2 5t |2 z CR R gpov SETIRT ¥=8
r & 2813 2 3 £ & o 3K «
0 19 18 17 16 15 14 43 12 1
Vee=3V
F=10.7MHz SQUELCH S DET
lcc 5mA
Limit 2uV -3dB v IF AMP » %E
Vo 180mV  Dev=3kHz 2
0sc MiX
THD 1.0% 1.8K 1.‘.7; 10p
—( 2)—(3 4 5 6 —(7 s 9 10
o = = g [0} 0] r
x Z2 S5lu % L HePNST
Q 2 ES Q
9 78 : = BTI 8TS (2 1S
§T 1’— GFU455D \5‘-[ gl' E: 3 e
= T 10pF
13) AT24C02N-10S1-2.7 (XA0364)
EEPROM 256 x 8Bit
Pin Names
AOIﬁ 1 7 8 ;\vQc A0 ~ A2 Address inputs
> SDA Serial Data
a2 4 7 ST sCL Serial Clock
§ TEST Write Control
A2} 3 6 SCL Vss Ground
9
o Vee +5V
Vss ] 4 N 5 SDA
14) AT24C08-10SI-2.7 (XA0367)
EEPROM 1024 x 8Bit
Pin Names
NC 1 ~ 14 INC AD ~ A2 Address in
puts
SDA Serial Data
A0 12 13 [ vee SCL Serial Clock
TEST Hold at Vss
A1 ]38 > 12 3 TEST Vss Ground
;’l Vcee +5V
NC ] 4 5 1[nc
(2]
A2 5 8 "/ sa
vss ] 6 9 [IspA
NC[]7 8 _L_:INC
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15) uPC1241H (XA0079)
Audio Power Amplifiers

Test Circuit

O

=
U
(@)
-t
N
S
==
X

—_
N
w

1

Vec =13.2V RL=4Q Po =58W Gain = 51.5dB

GND ——|»
GND /——— o
Output T |®
Bootstrap =———_]~

5 5 @ o
Q = u o
£ —L; =z >
g
o
16) Transistor, Diode and LED Outline Drawings
Top View
185355 18V215 DA204U | DAN202U | DAN235U | DTz2.2A | DTZ51A | __G3B____
..XDQ107. __|
_.3SK131 __
..XEQ012 __
G2 Gt
[ N =
V1
H B
M2P D S
| TLSG264_ | 2SA1576 ..25C2954
.. XL0029__ [ . XT0094 __| _XTO099 | XTO061 _| XTo112 | XT0037_ _ | XT0099 | _: XT0084_ __|
C
= .
[1 h FR | | | | | MO I | QK
BH B I11 o = |
A(R) K A(G) B E B CE B CE BCE B E B CE B CE
| 2SC3356__| 2SCA081LN | 25C4081 | 2SC4099 | 2SC4403 | | UMG2 . UMGS._____.
[__XT003Q___|_ . XT0131. | _. XIQQS_S___j___XIQD_Q_Q ______ XTO114 __j_ . XUQoeo _____. T XUoi52_ .
C C C C C
= a ) | ) M
R24 LS BR JP LY
== | =B H 9 B 9 H d
B E B E B E B E B E
| DTA114YU | DTC114EU | DTC114YU_| DTC124EU | DTC143TY.
| XU0112 | . XU0131 __)_ _. XU0029 [ XU0140__} _XUD145 | . ... e }
C C C C C c1/B2  C2 ci/B2 €2
jm] | = = = = =0 o R |
54 24 64 25 03 Cc2 C5
H = i | H B H H H = | H =N THO
B E B E B E B E B E E1 B1 €2 E1 B1 E2
 DTC144EY | e .
[ XUQ148 1 e L j
C
=)
26
g g
B E
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17) LCD Connection

(EL0024)

FUNC ENC DEC +—- = |OW
1a a

"n“’ 2‘,2 bsf, ' , '4b S,n&, M

L A 38
- - ? ES Geusck 7c

I"Ill"lll oo

Pin No. COMMON1 COMMON2 COMMON3
1 1e 1f
2 1d 19 1a
3 1c 1b
4 ENC 2e 2f
5 2d 29 2a
6 X 2c 2b
7 DEC 3e af
8 3d 3g 3a
9 o 3c 3b
10 Y 4e 4f
11 4d 49 4a
12 + 4c 4b
13 z 5e 5f
14 5d 5g 5a
15 -_— 5¢c 5b
16 25 50
17 75 6e 6f
18 6d 69 6a
19 = s} 6c 6b
20 M 7e 7t
21 7d 79 7a
22 LOW 7c 7b
23 COM.1

24 COM.2
25 COM.0
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EXPLODED VIEW

1) Bottom View AV0001
(Torque = Skgem)

Orque = 5kg(;m)

AV0001
(Torque = 5kgem)

AV0001
(Torque = 5kgem)

AV0001
(Torque = 5kgem)

AV0001
(Torque = 6kgcm)

2) LCD View

v «— DG0013Z
% R
TLO0O8
FF0015
CPU
BOARD
&
~
&
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3) Top, Front View 1

AE0014
(Torque = 5kgcm)

?

AE0014
(Torque = 5kgem)

AEO014
(Torque = 5kgcm)

?

AE0014
(Torque = 5kgcm)

FF0028

FFO0031
P0066

AEQ014
(Torque = 5kgecm)

AE0014 é
(Torque = 5kgem)

KS0041B
AEO014
(Torque = 5kgcm)
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4) Top, Front View 2

(Torque = 5kgem)
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TS0080
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1)CPU UNIT
w1 W2 W3/W4 [R284 R294/R295 |R286 R296 R297 |CN204 |IC208
T JP - - - 0|- - - UEOQ165 |-
E JP JP - 0 0f- - - UEO0165 |-
EZ JP JP - - 0|- IK 1K - AT24C08-10S|
EA - - - 0 0f- - - UEO0165 |-
TA - - - - 0f- - - UEO0165 |-
TE1 - - JP - - - - - UEO0165 |-
TE2 - - JP - - - - - UEO0165 |-
TX Free RX Free Tranking 12.5k/5k Tranking V/U
2) MAIN UNIT
C71,7
C7 C43 C62 C63 C68 4,75,7 [C112 C139 C149
T/E/IEZ/EAITA [1000p  [33p 47p 10u/16V |15p 47p  |22p 22p -
TE1l - 33p 100p 100u/16V |22p 56p 22p 12p 0.01uF
TE2 - 47p 33p 100u/16V |10p 1000p |18p 10p 0.01uF
C150
153 154 D11 12
155 156 |C151 C152 D4 1316 D15 |IC5 L4,5,6,14
T/E/IEZIEAITA |- - - - 1SVv215 [ISS355/S-AV7  [QA0084
TE1 1000p 10u/20V |10u/35V [ISS355 |1SV215 |ISS355(M67781L|QA0084
TE2 1000p 10u/20V |10u/35V [ISS355 |1SV214 |- M67781HQA0100
L12 P3 R43 R57 R101 R102 |R111 R121 R122 |R130 |W5
T/E/IEZ/IEAITA |QKA35D |- 47k 22|15k 1k 0[- - 47k -
TE1 QKA35D 0[47k 100{2.2k 4.7k |- - 220|- JP
TE2 QKA45D 0[27k 100|2.2k 4.7k |- 0 220]- JP
3) VCO UNIT
C315 C331 C332 D304 R315 R316 |R332 R333 R334
T/E/IEZIEAITA |3p - - - 10k 100|- - -
TE1 3p 4700p [0.5p 1SV215 |22k 56(8.2k 8.2k 220k
TE2 1p 4700p [0.5p 1SV215 |22k 56|10k 8.2k 220k

VERSION TABLE
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ADJUSTMENT

1) Required Test Equipment
1. Digital Multimeter
Voltage range: FS= 18V or so
Input resistance: 1M ohm or more

2. Regulated Power Supply
Supply voltage: 13.80V
Current 15A or more

3. Oscilloscope
Measurable frequency: DC to 30MHz

4. Spectrum Analyzer
Measuring range: Up to 2GHz or more

5. Tracking Generator
Output frequency: Up to 2GHz or more

6. Audio Dummy Load

Impedance: 8 ohm
Dissipation: 5W or more
7. SSG
Output frequency: 1GHz or more
Output level: -20dB/0.1uV to 120dB/1V
Moduration: FM

8. Frequency Counter
Measurable frequency.l Up to 500MHz
Measurements stability: 0.2ppm or so

9. Power Meter
Measurable frequency.l Up to 500MHz
Impedance: 50 ohm, unbalanced
Measuring range: Full scale of 60W or so

10. Audio Voltmeter
Measurable frequency: 50Hz to 10kHz
Sensitivity: 1mV ~ 10V

11. Distortion Meter
Measurable frequency 1kHz
Input level: Up to 40dB
Distortion level: 1% - 100%

12. Audio Generator
Output frequency:
Output impedance:

88.5Hz and |kHz
600 ohm, unbalanced

13. Linear Detector
Measurable frequency Up to 500MHz
Characteristics: Flat
CN: 60dB or more
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2) Adjustment for DR130

SSG Mod:1KHz +/-3.5KHz/DEV
SP terminal is connected to 8ohm dummy load.
RX speaker output level is 50 to 100mW

1. Power supply voltage is 13.8V. Power switch is off.

2. Turn the squelch and volume knobs counterclockwise.
3. Press and hold the "F"key,then turn on the power switch.
The display shows that the frequency is 145.00MHz

PLL Adjustment

Condition Measurement Adjustment Specification/
Item Test equipmen|Unit Terminal |Unit [Parts [Method|Remarks
Frequency |Frequency:145.00MHz [Freq.Counter 145.00 |+/- 100Hz
power: Low  *1 Power Meter [Back ANT MAIN |TC1 MHz
PTT: ON
PLL VCO |Frequency:145.00MHz |Digital Main SD PLL |L302 |2.0vV [1.8-2.2V
PTT: OFF *1 Multimeter VCO Check [0.7-1.0V
RX Adjustment (ALL SSG out =EMF)
Condition Measurement Adjustment Specification/
Iltem Test equipmen|Unit Terminal [Unit [Parts [Method|Remarks
Frequency:145.03MHz L4-L6 [SINAD:|Turn the coil L14,
SSG out:0dBu  *1 L14 MAX  |L4,L5,L6,L4,L5 to
SSG the MAX in order
RX Frequency:145.03MHz |Distortion Meter
Sensitivity |SSG out:-10dBu  *1 Main TP1 Main SINAD is abovel2dB
Frequency:134.00MHz Check
SSG out:-2.0dBu *2
Frequency:174.00MHz
SSG out:-2.0dBu *3
Frequency:145.03MHz Full
S Meter SSG out: 15dBu *1 Main [VR5 flashing
Mod: OFF LCD S Meter |Front
Frequency:145.03MHz Panel
SSG out:0dBu  *1 Check |S Meter does not
Mod: OFF light.
Frequency:145.03MHz Front Make
SQL SSG out:-10dBu  *1 LCD Busy Panel Main sure that
SQL is |Busy ON
SQL VR:Threshold open

*1 or bond-center of your radio version
*2 or bond lower limit of your radio version
*3 or bond upper limit of your radio version
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TX Adjustment

Condition Measurement Adjustment Specification/
Item Test equipmen|Unit Terminal |Unit [Parts [Method|Remarks
VR1: max
Power:High
PTT: ON
High Power |Frequency:145.00MHz 52w
Power:High *1 VR1 +/- 1.0W
PTT: ON Power Meter |Back ANT Main Below 10.5A
Frequency:130.00MHz Above 5W
Power:High *2 Check [(T.E.EZ)
PTT: ON
Frequency:174.00MHz Above 5W
or 155MHz Check [(T.E.EZ)
Power:Low *3
PTT: ON
Frequency:130.00MHz
Low Power |Power:Low *1 VR5 5.0w [+/- 0.5W
PTT: ON (T.E.EZ)
Frequency:145.00MHz
DEV Power: Low *1 VR2 4.7kHz |4.7 +/-0.2kHz/Dev
AG:1KHz -30dBm /Dev
PTT: ON
Frequency:145.00MHz |AG
MIC Gain [Power: Low *1 Linear Detecto|Back ANT Main 4.0kHz (4.0 +/-0.2kHz/Dev
AG:1KHz -47dBm Power Meter /Dev
PTT: ON
Frequency:145.00MHz
CTCSS Ton|Power: Low *1 Check [0.60-0.85kHz/Dev
DEV AG: OFF
PTT: ON
ToneSW(88.5Hz):ON
Frequency:145.00MHz
Tone Burst [Power: Low *1 Check [2.5-3.5kHz/Dev
DEV AG: OFF
PTT: ON
ToneSW:ON

*1 or bond-center of your radio version
*2 or bond lower limit of your radio version
*3 or bond upper limit of your radio version

If the logic boad EJ-21D or EJ21D exists ,first pull out the logic board

and re-connect W3,W4,W5, so that the radio comes back to conventional
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3) Adjustment Points

Speaker Jack | |DC Code 13.8V Antenna
I
° |0|o|o] |0
] VCO Unit 6 b L4 L4
VR1
L302 P4
[@] hd
| vre
VR2 VR4 VR5
TC1
4) Adjustment Quick Reference
SSG Output = EMF
Parts ltem Specifications Specifications
L4 RX Sensitivity -10dBpV (12dB SINAD) -10dBpV (12dB SINAD)
L5 RX Sensitivity -10dBpV (12dB SINAD) -10dBpV (12dB SINAD)
L6 RX Sensitivity -10dBpV (12dB SINAD) -10dBpV (12dB SINAD)
L14 RX Sensitivity -10dBpV (12dB SINAD) -10dBpV (12dB SINAD)
L302 VCO Frequency 1.8v~2.2V 1.8v~2.2V
TC1 Reference Frequency 145.00MHz +/-100Hz 145.00MHz +/-100Hz
VR1 TX High Power 52W +/- 1.0W 52W +/- 1.0W
10.5W +/- 0.5W (EZ) 10.5W +/- 0.5W (EZ)
VR2 Deviation 4.7kHz +/-0.2kHz 2.4kHz +/-0.1kHz
VR4 Mic Gain 4.0kHz +/-0.2kHz 2.0kHz +/-0.1kHz
VR5 S Meter 15dBu "Full" 15dBu "Full"
VR6 TX LowPower 5W+/-0.5W 5W+/-0.5W

Page 30




SCHEMATIC DIAGRAM
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3) Main Unit (T/E/EZ/EA/TA)
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4) Main Unit (TE1/TE2)

Qz4
__ DTC114EU| .
= § 1Tl -
o™ - - FL1 bt oIX
T g BESEENE . o
25C4081 ¢ ol2 ™,
! cat 5T o
._. 0.63V H uww Rl = 8oV
&1 §saorx zlelz 2 12 [2 E; a1 <l
o>T8 3 R N 8.4V 25k101 | 9238 m
cPs o3 W e 8 7 8 5 4 3
1 o [ aq&
= Rsg R8O IC3 TK10487M
- W. | T
ot H s 1314 15 18 17 18
saL (O w m 3 >[5 [z T
u 10— = . &3 |13 |3 b
DATA | O1+— = |- < b2
19| &g
ST | OF— Le
M |O '3
ToN [O 235 R4
GND | O b [se0
oo 107 ate
> eeaa
M psE & 30 Ro2 9.8V 25KBS0GR Ry06 (134V)Rss  AS4 :Qrs *
) o2 K| o] gl 3100 oK 470t
GND [ O Q14 2.0V, oTe5Ta 2w 8%
mom“.“ o D15 Table & aye
(7.8V) R48 24V, ' . Ca4 o
" YO § =4
VIO |O1T— 335 s3SL8 lozoBl e —gia
w0 258 & me1 e g$7oTe 10W/18Y 2581292F
1w [O+— ]
MC [O
aND |Of
MICG Ol.r NINE
csv | OF— ) w11t | 218 165 MeT781L (TET)
175 | O v > oT M87781L (TE2) .
221 2f - 5 JK2
" 5.7V > £ UEO190
\va«'am\ 10.8VH - ! ci23
1000p
o b3 W
a7
UMCS
Qn 8ov 7.84V
DTC114EU 10K o
UL 2 CP3 |
ov o) ¥ a2V
—4 -
g8 3
15
- R311 1oV 1c8 Qzt
5 ic2 ANSOIOM  2SA1736Y  l1asv
5.0V 1ele & 13 mHm 3300 " . ®
e _ m..wn 8 8333 |oms iy R331 g E [onke
= |oaz0eu »33l5
At e ERFEAE L 32 RSB
I 8 ! &: m kY & % oH 2 S 2 10K H
18] n ' - . CHI o M CH..w © ~$o T JK1
2SC4081LN ] S g 238 K a7
E] a1 oa2v
_ z = R313 1t
m%m.. =E Raoe 2438 3002 g w.wm 1000p ] 8] LS
(i =305 ST ~OTS
- 4700 S 3 T
% m 3300n oy | 25 38
S o 17 ME L 25C4081
=38 Q303 =43
© 25C4081LN @
i I of 8
o5V e =349 §3$n 23X 2885 2
1 U z3 BE B mHHMAmm me. oN3
ﬂ.mu._,m % — v il + 1C4 WPC1241H ®
5 Xin 15 14 13 12 11 10 9 -
Ok =0k g > O
15T > 1C301 MSB780FP g B6P-BC-2 33 _l pASE
BATA 2 345678 8 K4
[ ._.m_ il ra.sv %
) &8 £
V(e N
%%.-%..W._.WHW o<aﬁu«w vtoia<wHM .H HEJ1408
TileTeTsIs ¢ : e OTad m
b S B L et e B 1 T 1"
O o L o 0O = - m
O & B 238§




ELO024

mv CPU Unit DS201

cP1_ cps

-
520 R295 | R207 _ [PT { R203 100K
1 PTT g :N .H ﬁ —
wa P mHW mHm

S$11
07

$18 fo
s15 }—
$14 [——
$13 |y
$12 [—
s1 —
S10 po
509 —
508
$07 [—
S06 [~y
505 -y
S04 ey
s03 —
s02 F—
S01 Pl

Z s DTA1I4YU
s
s19 comz
- R208 s20 COM1 CN203
E) m 21870 ga0s $21 comMo rO| HL
3]s 82 DTAMaYY | [VCC s22 Ol so
2 mmhmx sl s DSy oy
SLECIZ 23244 5 — a0 U
5 w w s3a DATA
218 1.0
acjac
2 c PTT oTanavy | [ST1 CTSLI I e
= R211 R212 C218 (0.1V) | Q208 o Q| st
[z.l.Hﬂ.Z(l._Tl MHZ N M FE K
100K~ L& 22K o, R276 - 1 Of sm
& ch 175 FNC LBu.aL.dl. TON R224 27K ol Ton
& R213OMcR214 nﬂu’ P _O O REY $208 470 " 10| ano
:oxu._.m o MuP 201 cTess 3av T Q| eno
i M37410M6H 25 5 : _ "
MDN ca —szmagtly sal 1R-JE ; :
A — R272 ; H
ED vrom |—s225ts ol eix - oNzo2 i i
47K saL " 8° FE 10K8 C236 GND | :
J | ] so sl sal ) $3x 1
MUT A aiop | H & :
4 o }{EF R2570 wm% ' 8 g
. RE1 HIFT Lwﬁ.q_dl. i '
g R215 st p 12 S 258 7oy Wi ¥y
o T03 512 " | !
R216 20K R217 STt 1BV ~18!
2.0 3K { T02 sT1 h = VR202 10KB Mc i Y g ey Asos |52 8
873 10K R21e  20KRzto DATA Lol g RSt el i1 24 8Te
p 2 %3 82 101 DATA LTO|ove i Gl $x 22K pS 330K :
S | ST 8T 10K 1 R229 20K R2o4 00 o CLK - Mice ¢ {NLR&10 12 & parerors !
O wly _oxnmoxxﬂwm ) B 5 8°23338584d5% \ I v 1 Eéumﬂ l i
[ Rd o :
com © 218 835 N3% otadcie S¥EEPZ BX X £E5838888883%3 urrm o] 7 +4 e T :
& 39484 = = 11RVE s 2 H
S210 olS i =T 3] ﬂu N S C2a8 4 -
SENSOR 4 o Gl SN R m_ ' ERE! ) A °I 10000 onzoz mm N S g™ 47W10T5600] |t
e R281 1K e £ He § 195 H
m war |8 PW _ ! TON 032 10K Sefo sa o M © = 7 = 1 855 H
. g a2 o R227 1K o»o:ooou.m I WI 85 b M_.Im g v H
° L K HHea (910 191 X7 4" = A
R27t sov| [sov e Hioe [0 072 19T b ] =l ] 8T%:
id Ros9 22K g:d R mwhooop (0| o0 (ST | BTN (10 s8R aeH
m.ﬁm W m-r% 100K TP m LK 230 TK L 4C2a0 [Slak O 1" 14 o "
O™ oLz Y s mwr DATA LENLS il Q| DATA | O - 12 b |3 mm g33x !
< 5.04V E | . e |OH 2$extac$™
1 16 G 451V c239"" e H
Co25 B241 100K X 1
—2 sl 4 I roox] 11 11 ) 00 & | W ow EJ20u!
s e 8 g} LILL 11 L1y B e RO _
- & L) SDA 1C202 iC208 premmeemesmmaascaocrarccmameaann -
‘a8 " Ros7 RRig 00k} D ataacoan- D uroeceroster : '
Lids 88 ., o4 100K 108i-2.7 ! m :
s || 83 lm.ﬁm._xuu.m RUIKL | & o = I S 2ly CN204 1CN401 1 g i
3I° & " ere mnzmH| ooy 11 _|M ! I ' o]s 19| eno [ 2 L8 :
A q :
7 10 w csv I 253 1K ol 1% s Feb—
al 9} = @202 scl, F234 1K 2 B gt :
=5 $209 Q| scL |O4 4 =1 5
- - i) veo 25c2673 137V v m._.WaHW Q. W 5 m 10 :
=4 T H :
STESTE O3 Mw i s 8% 5 :
. cvl "
: 17 7 o :
H i
H i
H R402 1K SDA i
: 1
: 11K !
TON } H it L i
: !
Lo ] EJ19u;
w1 w2 | wa | we | nzae | rose | Rreos | mave | m2o7 | cnzos 1c208
T WP . - . - [} 0 . . . .
E 9P P - - [ ) ) - - - -
[23 P 3 - - . [ o I3 K o | AT24Co8-10S12.7
EA - - - - [ o [} - . . .
TA - - - - - [] [1] - - - -
TE1 - B » 3 - - . N . N B
TE2 - - 3 » - - . . - -

Page-34



PC BOARD VIEW

1) Main Unit Side A

<13

35

o
2
o

EEl
102

102

(e
[cre}ro2

2833
= [B76 hor ¥
QBRI E gt Yoo
afafofs = 4 [
: o= §E BF
s P 2
f
302
2 mm_ 3 8 ics o 158 umn?c-wul 222
S e B TKICASM |IGIEN]
s le A = [ E 2
1B 2| {2 12| i = i
2K 2l 2
2 2 R 2504081 564 WES g @
- ; X rea
mm@a..M®‘ @ § i § T e
O g 3 =tel e 133
O ag mm s BN slE18(2 ;mw [F25] oo
=¥ =
ElE T m E ,
3 8 Z=] 3 102 5 = 3
38 s s 3
o ¢ g = BEE ouws T
200 S = o] (] N ¢
g B ® =f = | o
2 “ MM - . asmti2 |
=E&lg* ny =] ) 10z 8
B3 To CNY Ping DIC1AaEY -
& o0 560 - o= Uuu
To ONT Pinls / 5B 43P =
o y OTCH14EU 182 uMes 272
® To CNT Pn7 E
\ Conm ooy BBV
ToON? Pm12
c7 ca3 ce2 ce8 | c71,74,75,76 | c1a9 | C150,153, 154, 155, 156 c151 c152 D4 D11, 12,13, 16 D15 R43 R57 r101 | R1t1 | Ri21 | R1z2 | R130 ws * * + * * »
112|314 [S] 1011
TIE/EZEAITA | 10000 | 33p 47p 15p 470 . . - 1SV215 158385 | 47k 22 15K 0 . - 47k . _ w_ [3]a]sTe]7 _m_iw _ _o_ [12] on7
.
TE1 33p 1000 220 sep 0.01WF 1000p 1ou20v | 1owasy | 158358 18V215 188358 | a7k 100 2.2k . 220 . P » To CPU Unit
TE2 B a7p a3p 10p 10009 0014F 1000p 1owoov | 1owasy | 155355 15V214 - 27k 100 2.2 . 0 220 - N




2) Main Unit Side B
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5) VCO Unit Side A
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