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SPECIFICATIONS

Frequency Coverage
DJ-191T (u.S. Amateur version)
DJ-191E (European Amateur version)
DJ-191TA1 (Commercial version VHFL)
DJ-191TA2 (Commercial version VHFH)

Channel Step:

Memory Channels:

Antenna Impedance:

Frequency Stability:

Microphone Input Impedance:

Signal Type:

Offset Range:

Deviation:

TX Output (supply voltage):

RX Sensitivity:

RX Selectivity:

I.LF.:

Power Supply Requirements:

Current Consumption

at 13.8V DC:

Operating Temperature:
Dimensions:

(with EBP-37N without projections)
Weight:

DTMF:

Subaudible Tones (CTCSS):

TX RX
144.000 ~ 147.995MHz 135.000 ~ 173.995MHz
144.000 ~ 145.995MHz 144.000 ~ 145.995MHz
135.000 ~ 155.000MHz 135.000 ~ 173.995MHz
150.000 ~ 173.995MHz 135.000 ~ 173.995MHz
5, 10, 12.5, 15, 20, 25, 30kHz steps
40 Channels + 1 Call Channel Memory
50 unbalanced
+5 ppm
2kQ nominal.
F3E (FM)
0~99.995MHz
+ 5kHz max.
1.5W (4.8V) / 3.5W (7.2V) / 5W (9.6 ~ 13.8V)
12dB SINAD better than — 16dBp
—6dB / +12kHz
(1st) 21.25MHz / (2nd) 450kHz
4.8~13.8V DC (4.8V DC standard)

Transmitting: Approx. 1.2 Amp. in Hig
Setting

Receiving:  Squelched Approx. 24mA (BS on)

—10~ +60°C, 14~ 140°F

57(W) x 151(H) x 28(D) mm

2'/4(W) x 6(H) x 1/16(D) inches

Approx. 300g

16 Button Keypad, encoder/decoder installed

Encoder installed (50 tones)

n Power



CIRCUIT DESCRIPTION

1) Receiver System

1. Front End

2. IF Circuit

3. Demodulator Circuit

4. Audio Circuit

The receiver system is a double superheterodyne system with a 21.7 MHz
first IF and a 450 kHz second IF.

The received signal at any frequency in the 130.00- to 173.995-MHz range
is passed through the low-pass filter (L102, L103, L104, C113, C107, C1 16,
and C114) and tuning circuit (L112 and D107), and amplified by the RF
amplifier (Q107). The signal from Q107 is then passed through the tuning
circuit (L109, L110, L111, and varicaps D104, D105 and D106) and
converted into 21.7 MHz by the mixer (Q106). The tuning circuit, which
consists of L112, L109, varicaps D107 and D104, L110, L111, varicaps
D105 and D106, is controlled by the tracking voltage from the CPU so that
itis optimized for the reception frequency. The local signal from the VCO is
passed through the buffer (Q108), and supplied to the source of the mixer
(Q1086). The radio uses the lower side of the superheterodyne system.

The mixer mixes the received signal with the local signal to obtain the sum
of and difference between them. The crystal filter (XF101, XF102) selects
21.7 MHz frequency from the results and eliminates the signals of the
unwanted frequencies. The first IF amplifier (Q105) then amplifies the
signal of the selected frequency.

After the signal is amplified by the first IF amplifier (Q105), it is input to pin
16 of the demodulator IC (IC104). The second local signal of 21.25 MHz

(shared with PLL IC reference oscillation), which is oscillated b by the internal

oscillation circuit in IC102 and crystal (X101), is input through pin 1 of
IC104. Then, these two signals are mixed by the internal mixer in 1C104
and the result is converted into the second IF signal with a frequency of 450
kHz. The second IF signal is output from pin 3 of IC104 to the ceramic filter
(FL101), where the unwanted frequency band of that signal is eliminated,
and the resulting signal is sent back to the IC104 through pins 5 and 7.

The second IF signal input via pin 7 is demodulated by the internal limiter
amplifier and quadrature detection circuit in 1C104, and output as an audio
signal through pin 9.

The audio signal from pin 9 of IC104 is compensated to the audio
frequency characteristics in the de-emphasis circuit (R162, R161, C172,
C173) and amplified by the AF amplifier (Q109). The signal is then input to
pin 2 of the electronic volume (IC103) for volume adjustment, and output
from pin 1. The adjusted signal is sent to the audio power amplifier (IC105)
through pin 2 to drive the speaker.



5. Squelch Circuit

2) Transmitter System
1. Modulator Circuit

2. Power Amplifier
Circuit

w

Part of the audio signal from pin 9 of IC104 is amplified by the noise filter
amplifier consisting of R176, R186, R177, C179, C183, C191, and C194,
and the internal noise amplifier in IC104. The desired noise of the signal is
output through pin 11 of IC104, to be further amplified by the noise amplifier
(Q115). The amplified noise signal is rectified by voltage doubler D109 and
input to pin 4 of CPU (IC5).

The audio signal is converted to an electric signal in either the internal or
external microphone, and input to the microphone amplifier (IC6). IC6
consists of two operational amplifiers; one amplifier (pins 1, 2, and 3) is
composed of pre-emphasis and IDC circuits and the other (pins 5, 6, and 7)
is composed of a splatter filter. The maximum frequency deviation is
obtained by VR2 and input to the cathode of the varicap of the VCO, to
change the electric capacity in the oscillation circuit. This produces the
frequency modulation.

The transmitted signal is oscillated by the VCO, amplified by the pre-drive
amplifier (Q102) and drive amplifier (Q101), and input to the power module
(IC101). The signal is then amplified by the power module (IC101) and led
to the antenna switch (D101) and low-pass filter (L102, L103, L104, C113,
C107, C116, and C114), where unwanted high harmonic waves are
reduced as needed, and the resulting signal is supplied to the antenna.

Part of the transmission power from the low-pass filter is detected by D103,
converted to DC, and then amplified by a differential amplifier. The output
voltage controls the bias voltage from pin 2 of the power module (IC101) to

maintain the transmission power constant.

3) PLL Synthesizer Circuit

1. PLL

2. Reference Frequency
Circuit

The dividing ratio is obtained by sending data from the CPU (IC5) to pin 2
and sending clock pulses to pin 3 of the PLL IC (IC102). The oscillated
signal from the VCO is amplified by the buffer (Q117) and input to pin 6 of
IC102. Each programmable divider in IC102 divides the frequency of the
input signal by N according to the frequency data, to generate a
comparison frequency of 5 or 6.25 kHz.

The reference frequency appropriate for the channel steps is obtained by
dividing the 21.25 MHz reference oscillation (X101) by 4250 or 3400,
according to the data from the CPU (IC5). When the resulting frequency is
5 kHz, channel steps of 5, 10, 15, 20, 25, 30, and 50 kHz are used. When
it is 6.25 kHz, the 12.5 kHz channel step is used.



3. Phase Comparator
Circuit

4. PLL Loop Filter Circuit

5. VCO Circuit

The PLL (IC102) uses the reference frequency, 5 or 6.25 kHz. The phase
comparator in the 1C102 compares the phase of the frequency from the
VCO with that of the comparison frequency, 5 or 6.25 kHz, which is
obtained by the internal divider in IC102.

If a phase difference is found in the phase comparison between the
reference frequency and VCO output frequency, the charge pump output
(pin 8) of IC102 generates a pulse signal, which is converted to DC voltage
by the PLL loop filter and input to the varicap of the VCO unit for oscillation
frequency control.

A Colpitts oscillation circuit driven by Q301 directly oscillates the desired
frequency. The frequency control voltage determined in the CPU (IC5) and
PLL circuit is input to the varicaps (D301 and D304). This changes the
oscillation frequency, which is amplified by the VCO buffer (Q302) and
output from the VCO unit.

Note
The oscillation frequency is determined by turning Q301 ON and OFF.
Displayed frequencies Q301
TX: 130.00 - 139.995 MHz
OFF
RX: 130.00 - 161.695 MHz
TX: 140.00 - 173.995 MHz
ON

RX: 161.70 - 173.995 MHz

4) CPU and Peripheral Circuits

1. LCD Display Circuit

2. Display Lamp Circuit

3. Reset and Backup
Circuits

The CPU turns ON the LCD via segment and common terminals with 1/3
the duty and 1/3 the bias, at the frame frequency is 85Hz.

When the LAMP key is pressed, “H” is output from pin 45 of CPU (IC5) to
the bases of Q1 and Q12. Q1 and Q12 then turn ON and the LEDs (D1,
D3, D14, D15, D16, and D17) light.

When the power from the DC jack or external battery increases from 0 V to
2.5 or more, “H” level reset signal is output from the reset IC (IC2) to pin 35
of the CPU (IC5), causing the CPU to reset. The reset signal, however,
waits at C6 and R1010, and does not enter the CPU until the CPU clock
(X1) has stablized. When the external power drops to 3.2 V or below, the
output signal from the backup IC (IC3), which has been input to pin 34 of
the CPU, changes from “H” to “L” level. The CPU will then be in the backup
state.



4, S(Signal)Meter Circuit

5. DTMF Encoder

6. DTMF Decoder

7. Tone Encoder

The DC potential of pin 13 of IC104 is input to pin 3 of the CPU (IC5),
converted from an analog to a digital signal, and displayed as the S-meter
signal on the LCD.

The CPU (IC5) is equipped with an internal DTMF encoder. The DTMF
signal is output from pin 12, through R90 and R91 (for level adjustment),
and then through the microphone amplifier (IC6), and is sent to the varicap
of the VCO for modulation. At the same time, the monitoring tone passes
through the AF circuit and is output from the speaker.

Part of the audio signal demodulated by IC104 is input to pin 1 of DTMF IC
(IC8). The internal signal judging circuit in IC 8 then checks if the signal is
valid or invalid. The judged signal is converted into a 4-bit code and sent to
pin 29 of IC5.

The CPU (IC5) is equipped with an internal tone encoder. The tone signal
(67.0 to 254.1 Hz) is output from pin 11 of the CPU to the varicap of the
VCO for modulation.

5) CPU Terminal Functions: M38267M8L (XA0413)
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No.| Pin Name |Signal[l/0] Logic Description
1 C1 1 - ~ -
2 VL1 VL1 | A/D LCD power supply
3 P67/AN7 SMT | | AD S-meter input
4 P66/ANG SQL ! A/D Noise level input for squelch
5 P65/ANS BAT | A/D Low battery detection input
6 P64/AN4 BP5 | AD Band plan 5
7 |PB3/CLK22/AN3| BP4 | - Band plan 4
8 |P62/CLK21/AN2| UL | Active high [ PLL unlock signal input
9 |P61/SOUT2/AN1| BP1,2 | | A/D Band plans 1 and 2
10 | P60/SIN2/ANO | MONI | 1 Active low | Monitor key input
11 | P57/ADT/DA2 [CTOUT| O D/A CTCSS tone output
12 P56/AD1 DTOUT| O D/A DTMF output
13| P55/CNTR1 | TsQD | | Active low | CTCSS tone detection input/Trunking board detection
14 | P54/CNTRO BEP | O Pulse Beep tone output/Band plan 3
15| P53/RTP1 STB2 | I/O | Active low/pulse | CTCSS unit detection/Strobe signal to CTCSS unit/Strobe signal to trunking board/Audio ling control
16 P52/RTPO MUTE |1/O| Active high |Microphone mute/Bank change input while trunking
17 | P51/PWM1 CLK | O Pulse Serial clock output for PLL, CTCSS, and trunking board
18 | P50/PWMO DATA | O Pulse Serial data output for PLL, CTCSS, and trunking board
19 | P47/SRDY1 ACK [I/O Pulse Clock output for DTMF shift out/Band plan 6
20 | P46/SCLK1 sTB1 | O Pulse Strobe for PLLIC
21 P45/TXD1 Urx | O Pulse UART data transmission output
22| P44/RXD1 URX | Puise UART data reception input
23 | P43/$/TOUT | TBST | O Pulse Tone burst (1750Hz) output (European version)
24 P42/INT2 RE2 | Active low .
- Rotary encoder input
25 P41/INT1 RE1 | Active low
26 P40 PTT | Active high [PTT input
27 P77 DSW | O Active low | DTMF IC ON/OFF
28 P76 STD |1/O| Active high | DTMF signal detection input during reception/Deviation adjustment during transmission
29 P75 DSD 1 Pulse Decoded DTMF serial data input during reception/Deviation adjustment during transmission
30 P74 T3C | O Active low | TX power ON/OFF output
31 P73 P3C | O Active low | PLL power ON/OFF output
32 P72 AFP | O Active low | AFAMP power ON/OFF output
33 P71 R3C | O Active low | RX power ON/OFF output
34 P70/INTO BU | Active low | Backup signal detection input
35 RESET RST | Active low | Reset input
36 XCIN XCIN | - - -
37 XCOUNT [XCOUuT| - - -
38 XIN XIN - - Main clock input
39 XOouT XOouUT | - - Main clock output
40 VSS GND | - - CPU ground
41 P27 PSW 1 Active low | Power switch input
42 P26 SCL | O Pulse Serial clock for EEPROM
43 P25 C3Cc | O Active high | C3 power ON/OFF output
44 P24 SDA | O Pulse Serial data for EEPROM
45 P23 LMP | O | Active high |Lamp ON/OFF
46 P22 T/KEY | | Active low | Tone burst/LPTT input
47 P21 KOO |I/O - Key matrix output/Band plan BP7 input
48 P20 K01 0O -
49 P17 Ko2 | O - Key matrix output
50 P16 Ko3 | O -




No.| PinName |[Signal[/O] Logic | Description
51| P15/SEG39 | F/KEY | | Active low | Function key input

52 | P14/SEG38 K10 | -

53 | P13/SEG37 K11 l -

54 | P12/SEG36 K12 l - Key matrix input

55 | P11/SEG35 K13 | -

56 | P10/SEG34 K14 | -

57 | PO7/SEG33 SFT | O - VCO frequency range change
58 | P06/SEG32 SD 0 Active low | Signal detection output
59 | PO5/SEG31 AFC | O Active high | AF tone control output
60 | P0O4/SEG30 DA4 | O -

61| PO3/SEG29 DA3 | O -

62 | P02/SEG28 DA2 | O - DA converter for electronic volume and output power
63 | PO1/SEG27 DA1 O ~

64 | POO/SEG26 DAO | O -

65| P37/SEG25 S25 (@] -

66 | P36/SEG24 S24 | O -

67 | P35/SEG23 S23 | O -

68 | P34/SEG22 S22 (0] -

69 | P33/SEG2t S21 0] -

70 | P32/SEG20 S20 O -

71| P31/SEG19 S19 0] -

72 | P30/SEG18 S18 0] -

73 SEG17 $17 | O -

74 SEG16 S16 O -

75 SEG15 S15 (0] -

76 SEG14 S14 O -

77 SEG13 S13 | O - .

8 SEGT2 siz 1o - LCD segment signal
79 SEG11 S11 0] -

80 SEG10 §$10 | O -

81 SEG9 S9 O -

82 SEG8 S8 o} -

83 SEG7 S7 0] -

84 SEG6 S6 o] -

85 SEG5 S5 o -

86 SEG4 S4 0] -

87 SEG3 S3 o] -

88 SEG2 S2 0 -

89 SEGH St o] -

90 SEGO SO O -

91 VCC vbDD | - - CPU power terminal
92 VREF VREF - AD converter power supply
a3 AVSS AVSS - AD converter ground
94 COM3 COM3 - -

85 COM2 CoM2 | O - LCD COM2 output

96 COM1 COM1 | O - LCD COM1 output

97 COMo COMO | O - LCD COMO output

98 VL3 VL3 | - LCD power supply

99 VL2 A | - LCD power supply
100 c2 | - - -




SEMICONDUCTOR DATA

1) 24LC16BT-I/SN (XA0351)
EEPROM

Pin Assignment

ao] © ] vss
24LCO1B

At} 24LcozB [JWP
24048

A2 24LC08B []scL

Ves 24LC16B  [ygpa

Block Diagram

wP

T HV generator

o=

Me
VG control [ fMomory} | EEPROM array

clrcult circut XDEC [+

[5 ﬁ Page latch
vce D-.

Sense amplifier

vsS I l R/W control

2) LC73881M-TLM (XA0344)
DTMF Receiver

Pin Functions

Pin nos. |Signal | I/O Description
1 INPUT | 1 |Aninput coupling capacitor is required. This input signal is internally biased by the V DD/2,
2 PD I | When this signal goes HIGH, the system enters the power-down mode.,
3 OSCO | O |These lines are connected to a crystal oscillator or a ceramic resonator of 194,304 MHz to
4 0OSCl | [form the oscillation circuit.
5 VSS ~ | Power terminal (usually OV).
6 SD O | The decoded DTMF data is output as serial 4-bit data, starting with the LSB.
The ACK signal is used to shift out the data to pin 2 (PD). Four pulses are required to shift
7 ACK | 1out afour-bit DTMF code. The leading edge of the first pulse latches the data into the shift
register before shifting out.
8 STD o This signal goes HIGH when a DTMF code is sent. This signal changes LOW to HIGH
slower than the EST signal, however the burst frequency for this signal uses a dead band.
This signal goes HIGH when a DTMF code is sent. This line is externally monitored to
9 EST O |determine an appropriate time, and then four pulses are input to the ACK terminal to allow
the SD terminal to output the DTMF data.
10 VDD — | Power terminal (usually, 2.7 V to 5.5 V)
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Block Diagram

VvDD
O

PD

INPUT a)—D—-{ Anti-allasing fiter | Diat tone fiter |4

Vit

O E A IN1 Q
Rl

Vi2

0sci

IN2

RI

o

vss
e
outut sl
control circu
High group Frequency detection EST
_{ band pass fitter clrc(qm il l". ™1 [}
=
g STD
o
g1 |8
3 9 —0O AcK
= [=4
83| |8g
o -8 a
g Low group Frequency detection - e - Shitt D)
band pass filter circuit register SD
0SCO
3) M5222FP-600C (XA0385) Electronic Volume
....................................................... 1
4 2 4 8 )Vee
o] ,
D101 I\ := !
¥ », Q106 < |
/1'\ouT1 ot
L4 I |o105
- Q101 Q102 0103 Q104 |
OO ] | o
[ v |
!
COM
3
H +
é !
i RO
Q107 i
( EE I
D103 ¥ i
+)_GND
D203 i |
- !
0207 | Ve
<1
! ()
!
!
!
!
!
i 0201 Q202 Q204 | oure
Q203 I ] (7)
1 K o208 he
i Q206 i
. D201 |) .
g * !
! D"’Og ! 1-ATT-Ro
! — v
| ]

Voltage-to-ampere
(V1 to lyconverting circutt

I=ViRI



4) M64076GP (XA0352) PLL

Pin Assignment

XBo []
S []
CPS [
RST [
vee [
Fin1 ]
Tock1 [

PD1 (]
VT1

|

20
18
18
17
16
15
14
13
12

W N -

VF

- (0o~ o,

i~

1"

b GND
] Xin
[[] Xout
[ op2
[ oP1
[ Fin2
] Cock2
1 PD2
] VT2
[J] GND

Block Diagram
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5) RH5VL25AA-T1 (XA0309)
C-MOS Voltage Detector

Block Diagram

VDD (2

ouT

f o

S 3)VSsS

}—

Latch
selaction

M oP1

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

Block Diagram

2

/5 VDD

p ouT
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7) MC3372VM-EL (XA0343)
Narrow Band FM IF IC

Block Diagram

T

Squeich trigger
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Mixer
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8) NJM2070M T1 (XA0210)
Audio Power Amplifier

(TOP View)
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9) NJM2100M T1 (XA0209)
Operational Amplifier

Pin Assignment

A OUTPUT []1 8V
A -INPUT []2 7 [0 B OUTPUT
A +INPUT []3 6|08 -INPUT
v- []4 578 +INPUT
(TOP VIEW)

Block Diagram

. [ ]
NN ?
sneut O (O output
)——%-I l———o
e —K
:;j_ = =
Ov

10) Transistor, Diode, and LED Ontline Drawings

Top View
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11) P. A. Module (IC101)

XA0381
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12) LCD Connection
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EXPLODED VIEW

1) Front View 1
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2) Front View 2
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3) Rear View
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ADJUSTMENT

1) Required Test Equipment

The following items are required to adjust radio parameters:

1. Regulated power
supply
2. Digital multimeter

3. Oscilloscope

4. Audio dummy load

5. SSG

6. Spectrum Analyzer

7. Power meter

8. Audio volmeter

9. Audio generator

10. Distortion meter
/SINAD meter

11. Frequency counter

12. Linear detector

Note
m Standard modulation:
m Reference sensitivity:

Supply voltage:
Current: ‘
Voltage range:
Current:

Input resistance:

Measurable frequency:

Impedance:
Dissipation:
Jack:

Output frequency:
Output levet:
Moduiation:

Measuring range:

Measurable frequency:
Impedance:
Measuring range:

Measurable frequency:
Sensitivity:

Output frequency:
Output impedance:

Measurable frequency:
Input level:
Distortion level:

Measurable frequency:
Measurable stability:

Measurable frequency:
Characteristics:
CN:

1 kHz +/-3.5 kHz/DEV
12 dB SINAD

m Specified audio output level: 200 MW at 8 Q

= Standard audio output level: 50 mW at 8 Q

m Use an RF cable (3D2W: 1 m) for test equipment.
m Attach a fuse to the RF test equipment.

E All SSG outputs are indicated by EMF.

e Supply voltage for the transceiver: 13.8 VDC

5-14VDC
3 A or more

FS = Approx. 20 V
10A or more
High impedance

Audio frequency

8 Q
1 W or more
35mm ¢

200 MHz or more
-20dB/0.1 1 V - 120dB/1V
AM/FM

Up to 2 GHz or more

Up to 200 MHz
50 @2, unbalanced
01W-10W

Up to 100 kHz
imVio10V

67 Hz to 10 kHz
600 Q , unbalanced

1 kHz
Upto 40dB
1%-100 %

Up to 200 MHz
Approx. +/-0.1 ppm

Up to 200 MHz
Flat
60 dB or more
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2) Adjustment Mode

The DJ- 191 does not require a serviceperson to manipulate the compo-
nents on the printed - circuit board, except the trimmer when adjusting
reference frequency and deviation. Most of the adjustments for the
transceiver are made by using the keys on it while the unit is in the
adjustment mode. Because the adjustment mode temporarily uses the
channels, frequency must be set on each channel before adjustments can
be made. For instructions on how to program the channels, see the “DJ-
191 INSTRUCTION MANUAL” which came with the product. In consid-
eration of the radio environment, the frequency on each channel must be
near the value (+/- 1 MHz) listed in the table below. To enter the
adjustment mode, turn the power off, hold down both the UP and DOWN
keys, and press the POWER key. “chEc” appears on the LCD for about
two seconds, and “C” appears indicating the unit is in the adjustment mode.

Channel frequencies used in the adjustment mode

Channel Channel function Frequency

1 Reference frequency adjustment 145 MHz
2 High power adjustment 145 MHz
3 Low power adjustment 145 MHz
4 Minimum frequency sensitivity adjustment 130 MHz
5 Medium frequency sensitivity adjustment 145 MHz
6 Maximum frequency sensitivity adjustment 173 MHz
7 S-meter (1) adjustment 145 MHz
8 S-meter (FULL) adjustment 145 MHz
9 Deviation 145 MHz
10 DTMF (1) test 145 MHz
11 DTMF (D) test 145 MHz
12 Tone 67 Hz test 145 MHz
13 Tone 88.5 Hz test 145 MHz
14 Tone 250.3 Hz test 145 MHz
15 Tone burst test 145 MHz
16 Aging (Not required to use) 145 MHz
20 VCO frequency shift change (Do not change). -

Caution

m Do not press the ( UP ) or DOWN) key while channel 20 is selected in
the adjustment mode. Otherwise, the VCO switch frequency will change,
causing a malfunction.




Reference Frequency
Adjustment

High Power Adjustment

Low Power Adjustment

Minimum Frequency
Sensitivity Adjustment

Medium Frequency
Sensitivity Adjustment

Maximum Frequency
Sensitivity Adjustment

b

In the adjustment mode, select channel 1 by rotating the main tuning
dial.

Press the key to start transmission.

Rotate TC101 on the RF circuit board until the value on the frequency
counter matches the one displayed on the LCD.

On 145.05MHz measure TP near the VCO and adjust L301 to obtain
1.1V + 0.1V (If the second decimal point is flashing, the PLL is
unlocked).

In the adjustment mode, select channel 2 by rotating the main tuning
dial.

Hold down the key and press the key to enter the high
power mode (“L” at the lower-left of the display disappears).

Hold down the key to start transmission.

While watching the reading of the TX power meter, set the output
power to the value closest to 5 W by using the and
keys.

When the key is released, the output power at that time will be
stored as the high power setting.

In the adjustment mode, select channel 3 by rotating the main tuning
dial.

Hold down the key and press the key to enter the low
power mode (“L” appears at the lower-left of the display).

Hold down the key to start transmission.

While watching the reading of the TX power meter, set the output
power to the value closest to 0.5 W by using the and
keys.

When the key is released, the output power at that time will be
stored as the low power setting.

See “Note on Adjusting the Sensitivity” later in this section.

1.

In the adjustment mode, select channel 4 by rotating the main tuning
dial.
Using the and key, set the minimum frequency

sensitivity.

See “Note on Adjusting the Sensitivity” later in this section.

1.

In the adjustment mode, select channel 5 by rotating the main tuning
dial.
Using the and key, set the medium frequency

sensitivity.

See “Note on Adjusting the Sensitivity” later in this section.

1.

in the adjustment mode, select channel 6 by rotating the main tuning
dial.

Using the ((UP )and (OOWN) key, set the maximum frequency

sensitivity.

23
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S-meter (1) Adjustment

S-meter (FULL)

Adjustment

Deviation

DTMF (1) Test

DTMF (D) Test

Tone 67 Hz Test

Tone 88.5 Hz Test

In the adjustment mode, select channel 7 by rotating the main tuning
dial. The S-meter will show a single star (% ).

Enter “0” dB ¢ (EMF) with the transceiver tester.

Press the key. The transceiver beeps indicating the new
setting has been stored successfully.

In the adjustment mode, select channel 8 by rotating the main tuning
dial. The S-meter will show all six stars (% * % % % {3).

Enter “+20” dB 1 (EMF) with the transceiver tester.

Press the key. The transceiver beeps indicating the new
selting has been stored successfully.

In the adjustment mode, select channel 9 by rotating the main tuning
dial.

Input a 50 mVrms, 1 KMz signal with your transceiver tester through
the external microphone jack.

With the tester, put the transceiver in the transmission mode.

Rotate the VR2 on the printed - circuit board of the transceiver until the
deviation is set to 4.5 KHz.

This function is only for checking the DTMF code, not adjusting it.

1.

In the adjustment mode, select channel 10 by rotating the main tuning
dial.

Press the key. DTMF code “1” is automatically sent and you
will hear the monitoring tone from the speaker.

Check the deviation with the transceiver tester.

In the adjustment mode, select channel 11 by rotating the main tuning
dial.

Press the key. DTMF code “D” is automatically sent and you
will hear the monitoring tone from the speaker.

Check the deviation with the transceiver tester.

This function is only for checking the tone encoder, not adjusting it.

1.

in the adjustment mode, select channel 12 by rotating the main tuning
dial.

Press the key. A 67 Hz tone is automatically sent.

Check the deviation with the transceiver tester.

In the adjustment mode, select channel 13 by rotating the main tuning
dial.

Press the key. An 88.5 Hz tone is automatically sent.

Check the deviation with the transceiver tester.



Tone 250.3 Hz Test

Tone Burst Test

Aging

Note on Adjusting
Sensitivity

1. In the adjustment mode, select channel 14 by rotating the main tuning
dial.

2. Pressthe key. A 250.3 Hz tone is automatically sent.

3. Check the deviation with the transceiver tester.

This function is only for checking the tone burst, not adjusting it.

1. In the adjustment mode, select channel 15 by rotating the main tuning
dial.

2. Pressthe key. A 1750 Hz tone burst is automatically sent.

3. Check the deviation with the transceiver tester.

Perform this aging test only when necessary.

1. In the adjustment mode, select channel 16 by rotating the main tuning
dial. The transceiver automatically repeats transmission for a minute
and reception for another minute.

Sensitivity is adjusted by applying the optimum voltage from the CPU to the
varicap of the tuning circuit. The coil manipulation for L109, L110, L111,
and L112 is not required. If any of the coils is accidentally rotated, return it
to the default position as described below, before adjusting the sensitivity.

1. Program any frequency within 145 MHz +/-1 on memory channel 5.

2. Holding down both the (_ UP ) and (DOWN) key, press the POWER
switch to turn the power ON. “chEc” will appears on the LCD for two
seconds, and “C” appears.

3. Select channel 5 by rotating the main tuning dial.

4, Using the and keys, set the adjustment data to “7F”
(“7F" appears in the channel number area on the LCD).

5. Turn the power OFF.

6. Holding down both the ( UP ) and ©OWN) key, turn the power ON.
When the “C” no longer appears, the transceiver is in the normal
status.

7. Set the reception frequency to 145 MHz +/-1. Rotate the coil to
maximize the sensitivity.

25
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CIRCUIT DIAGRAM

PTT UNIT

SW4p2
SOP—-112HST
= S =

R305

100K
R308
2.2K

D303
155356
7

o o
SW401
SOP—112HST
FKEY e
CN401 ———0 Oo—¢
— 1 PTT SW403
CPU-PIT FPC | ® SOP—112HST
o > F.KEY TBST .o_m_ !
3 TBST Swae4
(o2 SOP-112HST
o 4 MONI MONI 5...1:._ |
° 5 GND
o 5 GND
ol 7 GND
g GND
o
-
7J77 777
R3B1
100 .
T T
N3 83 oL BT 8
Sa;l; S8 v
T{. [saha
33 c3es
s T 25c832)
| o
! E ! l L
(o]
o gpl 322 539
o— 53 3s a2 -g c3e7
PV c3e8 - 3 2001
our © L T ]
N
N
M> v
Q302 REK oy
D O 4 s <
2505085 2 §§q)
MOD O— <]
(]
So
veo1 © » 2% E N ==
- S
GND '25_]. g 3z
831 ];82 7 38 i

180P

-4
C314

Q3e3
DTC114EV




SW UNIT

SW501
CN581 _AMP ==
6027B-032023 SOP—112HST
1 Kl4
- KO1
o KO3
o 3
SW582
UP e
© ©
SOP—112HST
SP-JACK UNIT
JKG21
HSJ1493—-081-0810
Ls@2 | L—o* g
iu
fv\
1.9@1 I é -
,,du
CN9@1
1 1 SP1 -
d vs seol. 8¢
2 SPG e aB— o0
<o oS IS O®
3 SP2
o
4 URX
1% 7777
o 5 C3V
o 6 MIC
7 GND L9004
o 1u
7] N JKS@2
L925 HSIJ1102-21-540
o FO__DQ“
O




CHARGE UNIT

JK821
HEC2781-010020

') DC IN 13.8v

D821
U2FWJ44N
Mn
% 13.07V
DB8@2
U2FWJ44N T0 RF
. 13.e7v
Ni—cd ® ° ° 1B
o Pl = 0
~
©
g
— < - -0 GND
' e [ o8
83 23 8%
S O+
ez Q801 R801 2
2SA1213Y 15 13.8v
@ AV -
_ B: 12.3v
E: 12.98V
C: 12.98v
§R8®2
1K
7777
é x —13 12J
m% ]
il 14 11
oL X 15 18
22;5 § i X701
FY® W ' o 3.686aMHz_yy C702
sbe L Moo
0 232 [
L Six 17 8— g = |1 €701
23- 11 22p
gnze % e 7
§§ §: o ASK234Y | i
aFoutf OT— R711
NC 8—— + 20 5
o | S 56K 4 our16v NC R718
DATA —z 4 NC
G 8___ c7es
e 8: R s - 22 3
NC| O 3 1u/16V R71s €712
=S i T R
™ | O S ST B | eeen
NI = - - - 24 1_%_‘,
Tr?co Sam 5 2 S 3 253 —av\)v—§—————7 S Nl
ano | O o S 8 27K €715
VAL Tu/16v
brezd
40 R71B WA BIAS DENNATU

IC7@1NO DOUSADENNATU WO



o
o
Antnorw o STWNYRENReR R ARENEA S &
f[eeoecorococoos 99999909000 9] @
o Bl o - alslofQ >l JO S oo Q5| =
[as] Q > >l O ojolojo
CEEEEREEREEEEEEEEE e R R E R
<€
of 3 3 m
N
o CW | RN
e 2 g s A :
O B[] 3 T : 7 i
W'z BiEsst |30 =
= B0cH  $0£0 5 2| -
: g —f @ " ©
i #ogL — | g
SOCYy NTITT (=]
— F—H& z32=
~ 1ee0 ~ 8|88
ww [F Tl Nm © N4. g
SsT QY M_ AW IN
S
eztevd YSOVHID o %, % W% 2220
H _onm.“_ 90£1 M P NQ, MP o,
ﬁl&(%m 2o ey o5& WNuN
X x| X
el %9 e Xar H . 9
vecy RS : Le0'0 . mﬁ%_ﬂ g8 3 ©
: ~in e M ©
> H -0 §&a Sz
50 T| LSZASL i A 214 58 686G &°F N\
secd | zesa : sezy § \
Av/Lh %
1eg0 » t~a
R LR e 58 RET oy
> & o ﬁUu o%
998 St 4 5 5| & 2 & e s.asy OF
ol 3 _ e ° Sol e :
& gL " gz Hnel desl AR g 3 WSET anr z SRERA P3¢
s ~| tigy ges vied =] ] = ¢ 0% ov b laloL T R3C
Wy | | H M= Xoo PR S8 =R > .53V
& ; oN
Hel A oo AN 341V *§ 2 sV uL
o5y oty ZST eza ol P R P 4PDT|1~NN X
A % ety ve W G ax xourl.r a8 8910 S Le0'd
100 S r—f 9 o %} 3.33v —f g 1810
> 4 Z— !
o0 BEROY - 27 8% ¢ R oLt =%
- tib—fen ITG 2% o oL 2 + 3.44v L9190 &> 5 ASiZIVST
3 & oo Jeel O 1%} >00 oo oz0
: =58 & 9%y | > > 1.53v S LS
: n % L Zv w_Zod— “ZT gt d MZ'Z
oce HO | SR gaL* Y e Lsiy eue oay
7oty zZec awo MM et i
Wy ry x 1.98v AZZ
i H © oo [-WYN zL1Y
o H (2} IZH _lm
s : X 1.11v
H —& ol L —& : e R et 190°9
: 100 2 050 i & S . ¥BIO
; Yeed o zigd : y © i ozg——F
H . : 3N ov
R i 285 A9/00L
| S AV/BE s 9912
r m. 3 122 —R{—1F
S 5 o5 Shio g
o Q -~
[y b4 S Oy — % K& . 2
o J G S rerermrnsrin et Leoe Y88 e 0 oz
© 8Lo ; v81y
qx 4393 !l . 81Z2 5 Ly ™ &
~ ce 2® ¢S4 f—4h 2 ®
Ny = s IN ©0x
&< 181D ©¥ I3 | Acrzivsez
3z « Loy 5 ¢ 88 a28 el
g2 - w2
| ASS/1'0 A
N—* 2 0220 oo
Av/0L = —N—F
ereo - W Av/LY
5 & sz20 N _—
LT1Y 112y
¥ o3
oo
mz
>
2
)
- o3 *| esid e £t
MO
3 2 = soL
2 o ﬂ %00t
mm s8Ly
1 Ta 2 =
Ilm‘l >
) g ou B Y g ASE/ L3O
o9 901y PIZZNN 9612
1615 dm— g 6110
ALY
HA LD 8O1Y
100'8
- 9510
= —F
=
(e
A
1114 oLy
zz1y asiy P33
Zn
o ——
e
. um%‘.
At 0 s8s 7 =
Ly < > 0
voud |OF %@ ON 077 | N 3
0 ee® v120 zbiy| S D &
—f & o o N B
190'0 @ ol O W it
73] ga L ) 1o0'9 h =
SET o s1zd 2
&
§ me s
N e - ..
IR 3e -
_ MN i 81D - of
(V) Y g cs m mw_ g 5¥2 gozz £ Oy
ey AL/ - ON e | 8410 981y
MRSELY L9 tolan £005¥WB09 Wy ’ £
-8 001 [ —w——R
s F——+ 1%k i el 4 COIX 9L TN
o2 1000 Loa'e Siiy : U
ot | (13.04v) 6110 i£4% 5 190'0 %at
¢ SIS
. o BG1D 351y &
. L '
5, (1.68v) ey S A3
———WA———— ¢
—F—% Mo w—f L LoBvO o
1000 viiy LI AFOUT
HZ'2 8110
1017 >
——— B F
05! 3 dJE¢ oy
Lot A9 /081 v it 1 oy o
[ S 5829 I oLy ——» =t SR * 8
90’0 ©-w o 3 POCYA & -
5 e 9610 B wee
wo s —& 55 Fe - 2, M0 it g D% &bz
| varwio| dst ) 5 Troevw 3 =2& vy @ 0-0
a1 cen | 5419 . colg ® | o~ NS
N it —c
© ’ 4! 3 i | & &G R
L0 = SCIST e aee’! .5
- Z61a §610 jut
1200V &
4 $———de
- S — o1l b Mom
= o 3
o [TYk) R
— %W 2 =y s
06 = =8 - ER
_J w oo , e | o« %01 o2
[®] I 1
> W _ %%5 o h
= | 3 sT19 i
n O dlb i 2 ce
o P (2% N fiin 23 | o
L 388t U 53% @O Wi
O S2) 6 -~ Iy 2 100 - ot gi-g
= £ S e 2 A o 618 ¥020
Q O | @ M ﬁAKc
11— —mx
0 - A NE A
uy | e e 2
N N Soeva L - i p——d & ©
T T o 22608 e I 1 £00VD p 4
S 58 S 1z19 9z19 6011 1.69V, ov AR
0 0 W —k of FH——=% Agirze V02D
o
<0 < g < dcs € [ LAV BEEP,
SOTE gk £ 24 lsy
~< os o% 88 1ee
M va S w - L] &S LD
p—e © | v
S — 3.55V 0 by
ON 1200V > 991y
- 6010 — Zi1 wd b %
INI Jz7 53 ‘o2 e
- 21 czo VRC
() | —
U 2( T|||l|m . +B
T ; 4
. 100'0
R ALITT 2 Qoo
1212 4
® 5
Lt
g
4 o [=]
%0 8
o)
2

44

43



CPU UNIT

[a ey
> w
s
=3 y
(e}
eRs P 2 0 9 o 5
1 1 R I I S T Of ? q
1234557sgmnuummmwmmmmnu%m%nmmwmxuamm_ T REREERER]
" | of x| 2| o] o | S
deeoooeoooooopooecorrooorooee ooooo_?qmy_ﬁmfujm %0 1 EFEFEEER.
a <| —| 5 Q (= z{ 4l el alele o 3 O 6| G & I
ol e ol o B gl Ileciel el ol & ZI1ZIZ| 2 1 Op
%wmmmmmw\*wm,»mm%mmmwmmwnumsaawuwwcccc ______uﬂngd:l E 3
o~ (&
& x K| @zo
[/ 373 - 0 R clelzlzlzloe @7 _ m
o 52 . I ® K O|8]8]81318]% < P44
10870 | I sls|o|c|c] oy ~ Lo lee'e QMWMI
i & n £70
z$0 N N N g2(slelw|gid © 2.
L ] |m “_ N\ of{olojo|o Sxe z '_
| 1 z Py 2.8
2 & N
o |
Ho | © Qo 98¢ ul3
321 = = 3 NS ﬂ
RE2 Z 4 Z 2 2
100'0 [ z
I 29 +a y 5 WIWviol0 |3 mw 2z
_ m + ASL/Ly s Jas] 0 d
134 Nk 10 > goue
1000 ANV i} © Amﬂ
19 [ 1'e wT__ll.mFos.o 2o A4S AZL
——* Gzoly [25] S 89 £l
" BO ©
3T aNoL/a Hooi YT
-+
<3 & dy
5 it b S )
& 2 A9i/) 2% ASE/LD
S10 *- A —R—R
ocz  Migtive w . [.144
TV 91 _pt N Av/oBLp—2R—R xb 8 ) 24
m R 60 Coo m#" %2 ms AR
teoe +—IH=& mmﬂ. =
L3
1SHZL1-d0S ]
CA MWy I..U|W||um R\@N—W s
9 #s'0d R
> :4%)
¥ .
s = | e
A m g | e w 2
[+ — el
N O ANG'C N il)))[m
5 83 | ¢ & 55 Mo
e o~ o O
2 5 v b 8oy
b 3 ns $
.rh ﬂ W W ) IM %1 <
® of & WAC'E * ! 13
" - Lal - *)
as + B B e AN ] IS |§_ m s i 190 R R
bt 52 © ol R ¥i2 ASL/L
L2y Wi —k L
) 44 39X
3 - L AAA $an
T
[
o o TR
Aer € roy
- A R :
- 98y %ol AL Tgg 29
. aloly b4
o> @89 i A
23 8iY S92 \ o
SR&EA .# n_
N9 N =4
Wi a3 ol -
m&ac oss WD.._ L..
£T? o O o
- 2 ace| oaf
<+ | S0 A AAA
g L — .
%) 3 68y muﬂ7
-3 m
RIJv L
A 8By
n
mw_ WA LOX % ZH“ SH_ 8& OA“
W 4y zo 18/ e O A B A
A N mn £ b )¢ )4 3
WY x—><>.>< 4Wm.v w ALY 27 s [1E] & 4H_ 7A_ * A“
SR N R £ w1 S Lo U
o~
- 2
ON & > 2 g 2| 3 0w Os
S /7 N CEEE SRR EEEEERE o L ) ls
ml o | & A b4 b 9 9 = __v....—l \.w_w_rz i ™ Wn_ W
o < 15 3| . - ;| <+ & -
— EEEEEEEEEREEMREEEE 5 Al " /1 = 488 _ it
§ o @ N O 0 Y Mo sy Bl 0 g+ N = ot K IND
nwm__x 598 \.m T IS T ¥IBEL AN RA Mwm 33 || coon mA.I«v,.\MO\] m— 3 _msomnalmmwsm bl
I.Huﬂll.lg\(ll_b\zn.n W. W (A0 X1) AMPS'E OEL mel-C WWWWO LOIA Sy | & ™ LOIW =l
e ALES oz A 050 o) orma N
(L] EL] Z 3 L] _ T w.. ST o
- w AE'E a AR QIS o & 4338 tiold  g3zg
I s ] % ol ST
ST " 7R R ¥ 3 (A0 NO DSOIAGH'E MSO cu 100/ 4¥ O oty 1NOAY
1 W 4
- £5'€ NO LLd)A® Lid o AN 201N
5] — T AEE & ( 0 Ao LL T e ol
— - ASC'E 13Y ALO
v | MEE o N\ < 0 o
% oo A ASE'E T e — TFoLid s o |
. A 188l A 10s vivo -
G PR, “T el 910y VIvQ R 1o
. * o A
GEY N _ W 1oty xn A o 1,
oot T9G] ATS (9173A31 10A) ACE XL o . A0 CELANS SN DN
' Vgl e~ Al (917331 10A) 1 AC'C 1B1S zaalallv_ﬂs?nom 818 / By oo o
| - . AP R prriidd
b—AW s WA -
28 FYGON AR (91134371 10A) o0 A0 (948) MOV e R v 0 oLy loz wly
oYV TG en AR (9173431 0A) = A0 VYD —aof——— WA halnn v AU e
- - b
o Svalet e (9113A31 108) M~ ACE'E M0 ~M xw)? e S T Zeory A hen © mM»m —t
©0 AgY'L AS'E NO ALNN)AG 3ANK W aosy
o ) WO A Ao o2 ) ! = w—H Lo
w0 ARy A : 1S - Wy T
57051 >$,, QO N @ NO bSAC'E (001L) ZBLS IS, wk © |,
P G35 R 0@ 70 d338 - MRy o1 v_<a<.flmm w3 o o
m TToas| O™ ARYL N AE'E Q0SL 82T S Y (3% oL °
13555 0o ABY| M A0 010 o ¥ m WL —o B
TR ~© AD¥'L AEYL 01D NS
m el AC'E INOW BRI
6193 8 . |
. B A [a]
D arat AT 1dg Wzr—R uzota_ 2
| TTo3s| " AeEt fo. N | e n
IGES A AEE ¥dB ™ x_»>)\|nlh|x|||m 264 16Y
735!~ ABe s AR 548 o W5 R
ON
~OARLTY Ase'z 1v8
S1o38) = 893S y193s . M ws 4 & 1¥A =
o I~ AREL , ACCE DS ]
p 61035 8933 £1933 : 6cY NS w
~w ABL' AZGO INS - - o _ _
£2935 21939 z103s B 512
~o ABL' | 8 - @ AYE'D < i
22935 21935) 1193s © 3z 3 oz B>
0o ABL'L ) 388 - eSS ©
12038 £1935) 21935 N o ~ b e Nty o g BB S
82935 103N 5 83 I BE RS oS n_s Q> o o & ._u < S5 c _ _ [}
w_,l 8 HEs 2 we't
81938 9193%) ] & 3 & LA™ 5y
P-4 “ 3 S | © ))?lm
193 mwwwmmwmmm EEEE u.n w8 51 | «
(DAY R D I I i, B D I 2|1 s o5 3 x
S nxs B a—f —F
al el slolg gl oals 4u¢ 1e'Q nh3 d8 .
ol o O 9 9 O o G -~ 0 o LI < £da . 1200
ol o B ow vl e e e e o of § b3 £
o] o} o X Q _ _ X
N < 5¥3 |7 o -
M « 1m M < * 1.,_v 10 HLY 49 helAd
> o A /001 £ TR o4 geply 09 MU -
7WMn £
o > A.'Illlll.ll‘l... t
$ ’ E Rt
<

42

41

TO TSQ UNIT



Lvnid
<+ Zilo

MS OCH

£LZ1vsT
1110

=
<
o
O
<
0
2
O
O
med
m

ELL R
> BLZENN S 4e
[1e]
MS drv) Q91
a31 Xy
> 112NN o
e
H3ANWE 037 X

A48

E THNSZ'1Z

dOSLOVIN

s [919'99%0%
an LGN A3
TiZ1vsSZ
o110 1383y
+8
YWSTNGRY Nd3
zol
TV (978N
so1
18940792
1ol
¥300030 3NOL
NG
anoL
», v1zZNn GeLZAIN
N RO B IS —>
- 20N N AWV DI
N
A
f1zivse
110 LD EA IBLD AV
#S 1D
¥3MVIdS v M
CLETNTN ddzzzen [*sevase 2GS

Selol

et

<+ | ee0 <+ 20

ZHNGZ 1Z vO01

4= 1%e)

—»|\___

Td ¥31713 4007

A

45

LINSNYY1/3013038 3>

EINERE I 2

LINSNYYL -

6627057 $9050sC
LID cero
4H344N8 ¥344N8 00A
180¥IST
eeL0
¥344N8

@ ZHRLIT

66@¥ISZ 4d8
| o | [\ | <«

dWY ¥3IM0d Jv BA dWY v ¥S Jv

ELLAE] 448

EIAEN 185 1dX
-1 | cuo
oY g3n0d dAY Ddv
SE1Sy VAL B LYY

ze1heig | % €6ia

»S LN 130 3av
@
v

\ 4d1

2N



