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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: 430.000 ~ 460.000MHz (T version)

TX: 440.000 ~ 450.000MHz (T version)

TX/RX: 430.000 ~ 440.000MHz  (E version)

RX: 400.000 ~ 425.000MHz (TE1 version)
TX: 400.000 ~ 420.000MHz (TEZ version)
RX: 445.000 ~ 475.000MHz (TE2 version)
TX: 450.000 ~ 470.000MHz (TEZ2 version)
TX/RX: 430.000 ~ 450.000MHz (TE3 version)
TX/RX: 470.000 ~ 490.000MHz  (TE4 version)
TX/RX: 490.000 ~ 510.000MHz (TES5 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: 35Watts

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

1stIF: 30.85MHz

2nd IF: 455kHz

12dB SINAD less than -16dBu

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 DESCRIPTION
1) Receiver System

1. Front End The signal from the antenna is passed through a low-pass filter and input to
the L16. The signal from L16 is led to the gate of Q1. D4 and D17 are the
diode limiter circuit against the excessive input power of more than 20dBm.
Q1 is the FET which.has two gates. The voltage of the gate 2 is set higher
to get the high gain and sensitivity. The signal from Q1 is led to the band
pass filter L5, and gets the high image rejection ratio. The signal is amplified
by Q18, and led to the band pass filter L3.

2. Mixer Circuit The signal from the band pass filter L3 is converted into the first IF signal of
30.85MHz. 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 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.

3. IF Circuit The TK10487 has the second local oscillator 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
R108 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 R22, R23, C30 and C31. 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 pinl12 of IC3 is led to the CPU in the control unit after adjusting the level
at D16 and VR3. 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 D10, and then led to the pinl5 (hysteresis comparator input) of
IC3.

4. AF Circuit IC4 is about 5W audio power amplifier IC. When the capacity of pinl in C82
is increased more, the output incidental noise becomes smaller. The high-
pitched tone becomes smaller at the same time. This radio's capacity of
C82 is determined considering the high-pitched tone.
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2) Transmitter System

1. Modulation Circu The microphone amplifier IC1 (IDC, LPF) consists of two operational amplifi-

2. TX Amp. Circuit

3. PA Circuit

4. ALC Circuit

3) PLL Circuit

ers. The signal from the microphone is led to pre-emphasis circuit consisting
of C129 and R34 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 modulation adjustment and input to the
VCO unit. Sub tone deviation is determined by R18, R74 and VR2. The
radio does not have the adjustment variable resistor for sub tone deviation.

The signal from VCO is amplified by TX, RX wide band LO amplifier Q19.
The signal from Q19 is passed through the transmission/reception selector,
and amplified by Q27, Q20 and Q15. The PA unit is driven at 400mw
driving power.

IC5 is 35W powered amplifier module. The output power is controlled by the
voltage of V1. The RF signal amplified 35W in PA is passed through D5 and
two-stage transmission/reception low-pass filter, and input to the antenna
connector.

The power detection circuit consisting of D11 and D12 rectifies the output
signal voltage. The detected DC voltage is led to the VR1 (power adjust
trimmer), and amplified by Q3, Q9 and Q13. Output power is controlled by
voltage of V1 in IC5 and collector voltage of Q15. When the temperature
goes up unusually, the power down circuit consisting of R83 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 oscillator, and its frequency
covers 430MHz to 460MHz without transmission/reception shift circuit.
IC301 is pulse swallow system based PLL IC with the built-in prescaler,
which synthesizes 430MHz-band signal.

The loop filter consisting of Q302, Q303 and Q306 is the active type.
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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 —l3 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 —18 171 TLINP
14 | DETOUT | O | Tone Detection Output (Detect: Low)
15 VSS - Ground XOUT —9 16— DREF
16 DREF | Tone Detection Level Adjust Input
17| TUNP |1 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 1313 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
] 3 l = 14 | DETOUT
v TsQLM | TSQBPF | DETECT _
Oscillator Lo TSQLPF +
AMP3 J\
8 9 21| 20 18} 17 19 7 15 16
z 3 zzd z| g o o« I}
) 0 ) § % ’5»—5__”__J.'§ > > 5
I I 3.6864MHz 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

o5

3 . ‘8”‘

Y
Lf 1

MC7808CT

HHe
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) M57788L (XA0261)
M57788M (XA0077A)
M57788H (XA0262)

430 ~ 470MHz FM 35W RF Power Module

Fin(Ground)

Output Power Po (W)

1 2 3 4 5
— — >
— © [+] -
] O£ Qe &
£ aE Qe |35
Es a8 5 2
mo—n -t — r—1
28 £> 2 0F 3
38 & o8& FE 8F
£33 - S B i} oL
Po - Pi
50
/
10 /
7
5
1.0
Tc=25C
Freq = 430MHz
Vce = 13.5V
29=21=50Q
0.1
0.5 0.1 02 03 05 1.0 20 30

Input Power (W)

Fin(Ground)

Output Power Po (W)

Output Power Po (W)

Po, 5 t- Freq.
70
60
Po
/’——_—
L~
5 - / \
et
-
7t
40 "]
30
20
Tc=25°C
10 Vee = 13.5V
Pi=04W
29=21=50Q
)
410 420 430 440 450 460
Frequency (MHz)
Po - Vcci
50 |
e =
4
/
7
7
s /
1
{
v l Te=25°C
Freq = 430MHz
Vce = Veon = 13.5V
Pin =0.4W
Z9=7I=50Q
0.1
4 6 8 10 12 14

1st Stage Supply Voltage Vcc1 (V)
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12) TK10487MTR (XA0144)
Narrow Band FM IF IC

Vee=3V

F=10.7MHz
lcc 5mA
Limit 2uV
Vo
THD

-3dB

1.0%

10.7MHz

180mV Dev=3kHz

Hysteresis
CONTROL

SCAN CONTROL

SCAN CONTROL

SQUELCH INPUT

FILTER AMP OUTPUT
FILTER AMP INPUT
S METER OQUTPUT

AF OUTPUT

Vee 3V

13) X24C02S8-3.0 (XA0227)

EEPROM 256 x 8Bit
Ao—] 1 N 8 Vce
Al[]2 ﬁ 7 (3wc
=
A2} 3 8 6 SCL
N
Vss ] 4 5 SDA

14) uPC1241H (XA0079)

Audio Power Amplifiers

Test Circuit

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

—(z

g

3 gl ¢ & 2
8 |, & &% )
~N 2AL=3 2 w N [a)
£ crussso . 916 ofe 2 3

w w

T | i[° &[] [§ | 3
P

Pin Names

A0 ~ A2 Address inputs
SDA Serial Data
SCL Serial Clock
wC Write Control
Vss Ground

Vee +5V

__l\
O
./

(

N

4

uiry
I

uPC1

Input ———1+
Ripple Filter ——_N
N.FB ——w

GND — &

GND =——ju»
Output =—————1°
Bootstrap ———= |~
Voo —C—— >

o

_.
£
14
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15) Transistor, Diode and LED Outline Drawings

Top View
| __1SS318___ _..18v21s__ [ DA204U_ | DAN202U _ : DTZ5.1A
..2D0129 .. XDo132_ | .

=
"?
| =]
[___.G3B____. .. MAB110H_|
|- XD0107__{__XD03127 _|_ XD0250 _| . XD0255__|
M2P M1U ARR) K A(G)
| _2SA1162 | 2SA1576 | 2SA1736 | 2SB1132 | ..25C2873
. XT0017. | XT0094 | _XT0099 | XTo0e1__| _XTo112 ] XT0090 _f XT0037 | _. XT0099
C C
= = =y 2 2.
sY ROl w || S ] s ca BR ||| wmo |
B g B oo U du 80 B B 8 U oo
B E B E B CE B CE BCE B E B E B CE
|.25C2954 | 2SC3357 | 2SC4081LN | 2SC4081 | 2SC4099 | 25C4226 | . ... UMG2 .
| XT0084 | XT0048 | _XTO111 | __XT0095_ _| __ XT0096 __|. .. XT0106 __f . ....: XUQ060 . . ___.
c c C C C C
— — = H j o= o]
| ok wo ]I s BR P R24
g oo g u g B8 g 8 d B Od B B8
BCE|BCE| B E B E B E B E
| DTA114YU | DTC114EU | DTC114YU | DTC143TU_| DTC144EU_ | .
. XU0112 [ . XU0131 | _XU0029_ | _ XU014s__| __ XUo148 | .
C C C C C ci/B2 C2
H = B jo=| ] jm| jmm|
54 24 64 03 26 c2
B8 B g B3 B8 d 80 B8 80 d Lgu
B E B E B E B E B E £t b1 E2
|._2SK508 __ | 25K1577 | 3SKi184 | |l
..XEQ010 | XEQo22 [ _XE0013. | ..
G G G2 Gf
= = B B
K52 P2 3RS
8 O g Od g =
S D s D | D s
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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)

AV0001
(Torque = 5kgem)

AV0001
{Torque = 5kgcm)

AV0001
(Torque = 5kgem)

AV0001
(Torque = 6kgem)

\ DRMO03SX ONLY

( °o 2 J<—Fpooso
d ¢

AV0001

2) LCD View

& T
v <«— DGO0013z
% T

W
TLOOO8
FF0015
CPU
BOARD
&
S
&
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3) Top, Front View 1

AE0014
(Torque = 5kgcm)

T

AEOO14
(Torque = 5kgem)

¥

AE0014
(Torque = 5kgecm

&%

AEQ0014
(Torque = 5kgem)

”<+ ES0017 DR430 ONLY

DR330 Kz0047Z

FF0031

5mm4+/-3mm
e (DR430,330 ONLY)

AE0014
(Torque = 5kgem)

TZ0033

AEQ014 &
(Torque = 5kgcm)

| KS0041CZ
AE0014
(Torque = 5kgcm)
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3) Top, Front View2  DR330
DR430

UA0037

/ AB00O11
(Torque = 5kgcm)

550052

CPU Board

FP0034
UE0035
FF0021

A TS0080

<
‘\AKoooa

(Torque = 5kgem)

\ M0083

Nut

ND0004

NK0009B
KZ0007B (T/TE1/TE2)

KZ0008B (E)
NKOO10A : KZ0013 DR330
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ADJUSTMENT

1) Required Test Equipment

1. Digital Multimeter
Voltage range: FS= 18Vorso
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

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 IkHz
600 ohm, unbalanced

13. Linear Detector
Measurable frequency Up to 500MHz
Characteristics: Flat
CN: 60dB or more

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

2) Adiusment Point
VR1: High Power
VR2: Deviation
VR3: S Meter
VR4: Mic Gain
VR6: Low Power
TC3:Reference Frequency

Speaker Jack] }DC Code 13.8V Antenna
F e |
e
CNé

TC2

:] Pbe [] U
VCO Unit L3
VR1 | L5
O]
e

VRS O

TC3 VR2 VR4 VR3




3) Adjustment for

DR430T

SSG Mod:1KHz +/-3.5 KHz/DEV
SP terminal is connected to 8ohm dummy load.
RX speaker output level is 50 to 2100mW

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 445.00MHz

PLL Adjustment

Condition Measurement Adjustment [Specification
ltem Test equipment |Unit Terminal |Unit [Parts [Method
Frequency |Frequency: 445.00MHz| TX Freq.Counter TC3 |445.00(+/- 100Hz

LOW |Power Meter [Back ANT MAIN MHz
PLL VCO [Frequency: 420.00MHz[RX Digital Main PD 1.7V <
Frequency: 480.00MHz Multimeter Check |<5.2V
TC1,TC2/MAX Level
Tracking [Frequency: 445.03MHz Tracking TC1
Adjustmen{ TG out:-20dBm RX Generator  [Main CN6 Main |TC2 /\/\
L3,L5 40 450
RX Frequency: 440.03MHz Distortion Meter
Sensitivity [Frequency: 445.03MHz{RX SSG

Frequency: 449.99MHz

SSG out:-9.5dBu Main Main SINAD is

Frequency: 420.03MHz abovel2dB

Frequency: 470.03MHz[RX

SSG out:60dBu

Frequency: 445.03MHz Full
S Meter |SSG out: 15dBu RX Main |VR3 |flashing

Mod: 1KHz LCD S Meter|Front

Frequency: 445.03MHz Panel

SSG out:OFF RX Check |S Meter does

Mod: 1KHz not light.

Frequency: 445.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy [Panel Main sure

that SQL{Busy ON
SQL VR:Threshold is open
VR1: max TX
High
High Powe|Frequency: 445.00MHz{ TX VR1 |36W |+/-1.0W
High |Power Meter [Back ANT Main Below 10A

Frequency: 420.00MHZzZ TX Above 5W

Frequency: 470.00MHz|High Check

Frequency: 445.00MHz[TX
Low Power Power:Low *1 Low VR6 |5.0w [+/-0.1W

Frequency: 445.00MHz[TX VR2 |4.7kHz|4.7 +/-0.2
MAX DEV [AG:1KHz -30dBm Low /Dev  |kHz/Dev
MIC Gain [Frequency: 445.00MHz|TX VR4  [4.0kHz|4.0+/-0.2

AG:1KHz -47dBm Low Back ANT Main /Dev  [kHz/Dev

Frequency: 445.00MHz[TX Linear Detector
CTCSS To|AG: OFF Low  [Power Meter Check |0.60-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev

Frequency: 445.00MHz[TX
Tone Burst|AG: OFF Low Check |2.5-3.5kHz/Dev
DEV ToneSW:ON
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4) Adjustment for

DR430E

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 445.00MHz

PLL Adjustment
Condition Measurement Adjustment | specification
Iltem Test equipment [Unit Terminal [Unit |Parts |Method
Frequency |Frequency: 435.00MHZ4TX Freq.Counter TC3 [435.00(+/- 100Hz
LOW |Power Meter [Back ANT MAIN MHz
PLL VCO [Frequency: 420.00MHZRX Digital Main PD 1.7V <
Frequency: 480.00MHz Multimeter Check [<5.2V
TC1,TC2/MAX Level
Tracking [Frequency: 435.03MHz Tracking TC1
Adjustmen{TG out:-20dBm RX Generator  [Main CN6 Main |TC2 /\'/\
L3,L5 30 440
RX Frequency: 430.03MHz Distortion Meter
Sensitivity |Frequency: 435.03MH{RX  |ssG
Frequency: 439.99MHz
SSG out:-9.5dBu | Main Main SINAD is
Frequency: 420.03MHz abovel2dB
Frequency: 470.03MHZRX
SSG out:60dBu
Frequency: 435.03MHz Full
S Meter [SSG out: 15dBu RX Main [VR3 [flashing
Mod: 1KHz LCD S Meter|Front
Frequency: 435.03MHz Panel
SSG out:OFF RX Check |S Meter does
Mod: 1KHz not light.
Frequency: 435.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy |Panel Main sure
that SQLBusy ON
SQL VR:Threshold is open
VR1: max TX
High
High Powe|Frequency: 435.00MHZTX VR1 |36W |+/-1.0W
High |Power Meter [Back ANT Main Below 10A
Frequency: 420.00MH4TX Above 5W
Frequency: 470.00MHZ1High Check
Frequency: 435.00MH4TX
Low PowerPower:Low *1 Low VR6 |5.0w |+/-0.1W
Frequency: 435.00MHZ1TX VR2 |4.7kHz|4.7 +/-0.2
MAX DEV |AG:1KHz -30dBm Low /Dev |kHz/Dev
MIC Gain |Frequency: 435.00MHZ{TX VR4  |4.0kHz|4.0+/-0.2
AG:1KHz -47dBm Low Back ANT Main /Dev |kHz/Dev
Frequency: 435.00MH4TX Linear Detector
CTCSS To|AG: OFF Low [Power Meter Check |0.60-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev
Frequency: 435.00MH4TX
Tone Burst|AG: OFF Low Check |2.5-3.5kHz/Dev
DEV ToneSW:ON

Page-34



5) Adjustment for

DR430TE1

SSG Mod:1KHz +/-3.5 KHz/DEV (The Wide Version)
SSG Mod:1KHz +/-1.75KHz/DEV (The Narrow Version)
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 445.00MHz

PLL Adjustment
Condition Measurement Adjustment | Specification
Iltem Test equipment |Unit Terminal [Unit |Parts |Method
Frequency |Frequency: 410.00MHZTX Freqg.Counter TC3 |410.00|+/- 100Hz
LOW [Power Meter |Back ANT MAIN MHz
PLL VCO [Frequency: 400.00MHZRX Digital Main PD 1.5V <
Frequency: 450.00MHz Multimeter Check [<7.0V
TC1,TC2/MAX Level
Tracking [Frequency: 410.03MHz Tracking TC1
Adjustmeni TG out:-20dBm RX Generator  [Main CN6 Main |TC2 /\/\
L3,L5 00 420
RX Frequency: 400.03MHz Distortion Meter
Sensitivity |Frequency: 410.03MHiRX  [ssG
Frequency: 419.99MHz
SSG out:-9.5dBu Main Main SINAD is
Frequency: - MHz abovel2dB
Frequency: 450.03MHZRX
SSG out:60dBu
Frequency: 410.03MHz Full
S Meter |SSG out: 15dBu RX Main |VR3 |flashing
Mod: 1KHz LCD S Meter |Front
Frequency: 410.03MHz Panel
SSG out:OFF RX Check [S Meter does
Mod: 1KHz not light.
Frequency: 410.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy [Panel Main sure
that SQL|Busy ON
SQL VR:Threshold is open
VR1: max X
High
High Powe(Frequency: 410.00MH{TX VR1 [36W |+/-1.0W
High |Power Meter |Back ANT Main Below 10A
Frequency: - MHz TX Above 5W
Frequency: 450.00MHZHigh Check
Frequency: 410.00MH4TX Narrow Version
Low Power|Power:Low *1 Low VR6 [5.0w |+/-0.1W
Frequency: 410.00MHZTX VR2 |4.7kHz|4.7 +/-0.2 ]2.4 +/-0.2
MAX DEV [AG:1KHz -30dBm Low /Dev  |kHz/Dev kHz/Dev
MIC Gain [Frequency: 410.00MHZTX VR4  |4.0kHz|4.0+/-0.2 2.0+/-0.2
AG:1KHz -47dBm Low Back ANT Main /Dev  [kHz/Dev kHz/Dev
Frequency: 410.00MH4TX Linear Detector
CTCSS To|AG: OFF Low |Power Meter Check [0.60-1.2 0.35-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev kHz/Dev
Frequency: 410.00MH4TX
Tone Burst|/AG: OFF Low Check [2.5-3.5kHz/Dev|1.3-1.75kHz/Dev
DEV ToneSW:ON
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6) Adjustment for

DR430TE2

SSG Mod:1KHz +/-3.5 KHz/DEV (The Wide Version)
SSG Mod:1KHz +/-1.75KHz/DEV (The Narrow Version)
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 445.00MHz

PLL Adjustment

Condition Measurement Adjustment [ Specification
Iltem Test equipment [Unit Terminal |Unit |Parts |Method
Frequency |Frequency: 460.00MHZ TX Freqg.Counter TC3 |460.00|+/- 100Hz
LOW |Power Meter |Back ANT MAIN MHz
PLL VCO [Frequency: 430.00MHZRX Digital Main PD 1.5V<
Frequency: 490.00MHz Multimeter Check [<7.0V
TC1,TC2/MAX Level
Tracking [Frequency: 460.03MHz Tracking TC1
Adjustmen{ TG out:-20dBm RX Generator  [Main CN6 Main [TC2 /\/\
L3,L5 50 470
RX Frequency: 450.03MHz Distortion Meter
Sensitivity |Frequency: 460.03MHZRX SSG
Frequency: 469.99MHz
SSG out:-9.5dBu | Main Main SINAD is
Frequency: 430.03MHz abovel2dB
Frequency: 490.03MHZRX
SSG out:60dBu
Frequency: 460.03MHz Full
S Meter |SSG out: 15dBu RX Main |VR3 |[flashing
Mod: 1KHz LCD S Meter|Front
Frequency: 460.03MHz Panel
SSG out:OFF RX Check [S Meter does
Mod: 1KHz not light.
Frequency: 460.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy [Panel Main sure
that SQL|Busy ON
SQL VR:Threshold is open
VR1: max X
High
High Powe|Frequency: 460.00MHZTX VR1 [36W [+/-1.0W
High |Power Meter |Back ANT Main Below 10A
Frequency: 430.00MH4TX Above 5W
Frequency: 490.00MHZHigh Check
Frequency: 460.00MH4TX Narrow Version
Low Power|Power:Low *1 Low VR6 5.0w [+/-0.1W
Frequency: 460.00MH4TX VR2 |4.7kHz|4.7 +/-0.2 ]2.4 +/-0.2
MAX DEV [AG:1KHz -30dBm Low /Dev |kHz/Dev kHz/Dev
MIC Gain [Frequency: 460.00MHZ4TX VR4  |4.0kHz|4.0+/-0.2 2.0+/-0.2
AG:1KHz -47dBm Low Back ANT Main /Dev |kHz/Dev kHz/Dev
Frequency: 460.00MH4TX Linear Detector
CTCSS TolAG: OFF Low  |Power Meter Check |0.60-1.2 0.35-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev kHz/Dev
Frequency: 460.00MH4TX
Tone Burst|/AG: OFF Low Check [2.5-3.5kHz/Dev|1.3-1.75kHz/Dev
DEV ToneSW:ON
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7) Adjustment for

DR430TE3

SSG Mod:1KHz +/-3.5 KHz/DEV (The Wide Version)
SSG Mod:1KHz +/-1.75KHz/DEV (The Narrow Version)
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 445.00MHz

PLL Adjustment

Condition Measurement Adjustment [ Specification
Iltem Test equipment [Unit Terminal |Unit |Parts |Method
Frequency |Frequency: 440.00MHZTX Freqg.Counter TC3  |440.00|+/- 100Hz
LOW |Power Meter |Back ANT MAIN MHz
PLL VCO [Frequency: 430.00MHZRX Digital Main PD 1.7V <
Frequency: 490.00MHz Multimeter Check [<5.2V
TC1,TC2/MAX Level
Tracking [Frequency: 440.03MHz Tracking TC1
Adjustmen{ TG out:-20dBm RX Generator  [Main CN6 Main [TC2 /\/\
L3,L5 30 450
RX Frequency: 430.03MHz Distortion Meter
Sensitivity |Frequency: 440.03MHZRX SSG
Frequency: 449.99MHz
SSG out:-9.5dBu | Main Main SINAD is
Frequency: 430.03MHz abovel2dB
Frequency: 490.03MHZRX
SSG out:60dBu
Frequency: 440.03MHz Full
S Meter |SSG out: 15dBu RX Main |VR3 |[flashing
Mod: 1KHz LCD S Meter|Front
Frequency: 440.03MHz Panel
SSG out:OFF RX Check [S Meter does
Mod: 1KHz not light.
Frequency: 440.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy [Panel Main sure
that SQL|Busy ON
SQL VR:Threshold is open
VR1: max X
High
High Powe|Frequency: 440.00MHZTX VR1 [36W [+/-1.0W
High |Power Meter |Back ANT Main Below 10A
Frequency: 430.00MH4TX Above 5W
Frequency: 490.00MHZHigh Check
Frequency: 440.00MH4TX Narrow Version
Low Power|Power:Low *1 Low VR6 5.0w [+/-0.1W
Frequency: 440.00MH4TX VR2 |4.7kHz|4.7 +/-0.2 ]2.4 +/-0.2
MAX DEV [AG:1KHz -30dBm Low /Dev |kHz/Dev kHz/Dev
MIC Gain [Frequency: 440.00MHZ4TX VR4  |4.0kHz|4.0+/-0.2 2.0+/-0.2
AG:1KHz -47dBm Low Back ANT Main /Dev |kHz/Dev kHz/Dev
Frequency: 440.00MH4TX Linear Detector
CTCSS TolAG: OFF Low  |Power Meter Check |0.60-1.2 0.35-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev kHz/Dev
Frequency: 440.00MH4TX
Tone Burst|/AG: OFF Low Check [2.5-3.5kHz/Dev|1.3-1.75kHz/Dev
DEV ToneSW:ON
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8) Adjustment for

DR430TE4

SSG Mod:1KHz +/-3.5 KHz/DEV (The Wide Version)
SSG Mod:1KHz +/-1.75KHz/DEV (The Narrow Version)
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 445.00MHz

PLL Adjustment
Condition Measurement Adjustment [ Specification
Iltem Test equipment [Unit Terminal |Unit |Parts |Method
Frequency |Frequency: 480.00MHZTX Freqg.Counter TC3 |480.00|+/- 100Hz
LOW |Power Meter |Back ANT MAIN MHz
PLL VCO [Frequency: 460.00MHZRX Digital Main PD -
Frequency: - MHz Multimeter Check [3.3-3.7V
TC1,TC2/MAX Level
Tracking [Frequency: 480.03MHz Tracking TC1
Adjustmen{ TG out:-20dBm RX Generator  [Main CN6 Main [TC2 /\/\
L3,L5 70 490
RX Frequency: 470.03MHz Distortion Meter
Sensitivity |Frequency: 480.03MHZRX SSG
Frequency: 490.99MHz
SSG out:-9.5dBu | Main Main SINAD is
Frequency: 460.03MHz abovel2dB
Frequency: 500.03MHZRX
SSG out:60dBu
Frequency: 480.03MHz Full
S Meter |SSG out: 15dBu RX Main |VR3 |[flashing
Mod: 1KHz LCD S Meter|Front
Frequency: 480.03MHz Panel
SSG out:OFF RX Check [S Meter does
Mod: 1KHz not light.
Frequency: 480.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy [Panel Main sure
that SQL|Busy ON
SQL VR:Threshold is open
VR1: max X
High
High Powe|Frequency: 480.00MHZTX VR1 [36W [+/-1.0W
High |Power Meter |Back ANT Main Below 10A
Frequency: 460.00MH4TX Above 5W
Frequency: 500.00MHZHigh Check
Frequency: 480.00MH4TX
Low Power|Power:Low *1 Low VR6 |5.0w |+/- 0.1W
Frequency: 480.00MH4TX VR2 |4.7kHz|4.7 +/-0.2
MAX DEV [AG:1KHz -30dBm Low /Dev |kHz/Dev
MIC Gain [Frequency: 480.00MHZTX VR4  |4.0kHz|4.0+/-0.2
AG:1KHz -47dBm Low Back ANT Main /Dev |kHz/Dev
Frequency: 480.00MH4TX Linear Detector
CTCSS TolAG: OFF Low |Power Meter Check |0.60-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev
Frequency: 480.00MH4TX
Tone Burst|/AG: OFF Low Check [2.5-3.5kHz/Dev
DEV ToneSW:ON

Page-36-2



9) Adjustment for

DR430TES5

SSG Mod:1KHz +/-3.5 KHz/DEV (The Wide Version)
SSG Mod:1KHz +/-1.75KHz/DEV (The Narrow Version)
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 445.00MHz

PLL Adjustment

Condition Measurement Adjustment [ Specification
Iltem Test equipment [Unit Terminal |Unit |Parts |Method
Frequency |Frequency: 500.00MHZ TX Freqg.Counter TC3 500.00(+/- 100Hz
LOW |Power Meter |Back ANT MAIN MHz
PLL VCO [Frequency: 500.00MHZRX Digital Main PD -
Frequency: 500.00MHz Multimeter Check [1.9-2.2V
TC1,TC2/MAX Level
Tracking |Frequency: 500.03MHz Tracking TC1
Adjustmen{ TG out:-20dBm RX Generator  [Main CN6 Main [TC2 /\/\
L3,L5 90 510
RX Frequency: 490.03MHz Distortion Meter
Sensitivity |Frequency: 500.03MHZRX SSG
Frequency: 510.03MHz
SSG out:-9.5dBu | Main Main SINAD is
Frequency: 480.03MHz abovel2dB
Frequency: - MHz RX
SSG out:60dBu
Frequency: 500.03MHz Full
S Meter |SSG out: 15dBu RX Main |VR3 |[flashing
Mod: 1KHz LCD S Meter|Front
Frequency: 500.03MHz Panel
SSG out:OFF RX Check [S Meter does
Mod: 1KHz not light.
Frequency: 500.03MHz Front Make
SQL Level |SSG out:-10dBu RX LCD Busy [Panel Main sure
that SQL|Busy ON
SQL VR:Threshold is open
VR1: max X
High
High Powe|Frequency: 500.00MHZTX VR1 [36W [+/-1.0W
High |Power Meter |Back ANT Main Below 10A
Frequency: 480.00MHZ4TX Above 5W
Frequency: - MHz High Check
Frequency: 500.00MH4TX
Low Power|Power:Low *1 Low VR6 |5.0w |+/- 0.1W
Frequency: 500.00MH4TX VR2 |4.7kHz|4.7 +/-0.2
MAX DEV [AG:1KHz -30dBm Low /Dev |kHz/Dev
MIC Gain [Frequency: 500.00MHZ4TX VR4  |4.0kHz|4.0+/-0.2
AG:1KHz -47dBm Low Back ANT Main /Dev |kHz/Dev
Frequency: 500.00MH4TX Linear Detector
CTCSS TolAG: OFF Low |Power Meter Check |0.60-1.2
DEV ToneSW(88.5Hz):ON Oscilloscope kHz/Dev
Frequency: 500.00MH4TX
Tone Burst|/AG: OFF Low Check [2.5-3.5kHz/Dev
DEV ToneSW:ON
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5) VCO Unit Side A

6) VCO Unit Side B
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3) EMS-5A CIRCUT DIAGRAM

4) EMS-11 CIRCUT DIAGRAM
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