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Whert you mention the serial number, write down all 11 digits. The serial number may be found on the label affixed to the bottom

of the unit.
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OPTIONAL ACCESSORY

Note: These optional accessories are available through sales route

CP-15/CP-16
BP-155
Battery Case for Rechargeable Nickel Battery Charger
AA Alkaline Batteries Hydride Battery Pack
GPS TECHNOLOGY
GPS Satellites

GPS sateliites are orbiting the earth at an altitude of 20,000 km (12,427 miles) by the U.S. Department of Defense.
GPS is the system that receivers on the ground, on the sea or in the air can receive signals from 3-4 satellites to calculate an accurate

position (latitude, longitude, altitude).

When all the 24 satellites are launched and configurated on 6 orbits (each orbit has 4 satellites), this system will be fully implemented.
Measurement may not be done all the time, because enough satellites have not been orbiting yet and because GPS satellites are
orbiting satellites. When 24 satellites are launched, measurement will be done anytime.

GPS signal will not be received if there is an object between the satellites and a receiving antenna because GPS signal has a similar

quality to light.


https://www.manualsplus.com/

*GPS satellites are operated and controled by the' U.S. Depariment of Defense. Position Accuracy may be changed. Eighteen satellites

have been operating since August of 1992.

*Depending on the configuration of the GPS satellites, the displayed data may not be the same as actual latitude, longitude and

altitude. [Altitude may differ £0.1 M (150 m}.]

Measurement

A good place for measurement

An open-air place where you can see all over the sky with no
obstacles.

{Measurement can not be done indoors.)

Measurement may not be done where there is a strong electric
wave near a broadcasting antenna.

Direction of Antenna

Place the antenna horizontally.

This unit can receive signals from satellites above an angle of
10 degrees elevation.

Notice of Measurement Time

Measurement can not be done for some period of time a day
because not enough GPS satellites are orbiting to calculate all
the time.

Measurement impossible time changes always because GPS
satellites are orbiting.
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LOCATION OF CONTROLS

Operation

Antenna
Receives the electric signals from satellites.

The POWER (= )) Key
Turns the power on and off.

The Liquid Crystal Display

The MODE ( OO ) Key
Each press changes operation mode
as bellow.

—POS—NAV—CONF—PROG—

The LIGHT/SET {0 ) Key

One press makes the LCD brighter (screen light on),
another press makes it darker (screen light off).

This key saves a numerical value.

——The START ( (x) ) Key
Accesses for starting calculation of
a present position or entering a
numerical value of the latitude/

longitude. '
‘Y""‘ — The MEMO (D) Key
[ Y Accesses entering the calculated data of
latitude and longitude or choosing a

The DISPLAY ( () ) Key

field for a numerical value.

Swiches the LCD screen.

Display Screen

WP Number Display
Displays WP number which
saves latitude/longitude.

| MODE B

The W. POINT () Key
Selects WP number which saves the data of

. ati itude.
Fig. 3 atitude/longitude

MODE Indicator
« - il be lit and shows which
operation mode is used.

POS-NAV-CONF-PROG
-
MEMOC A ?[ted{— Satellite Mark Indicator
T It will flash while receiving
signals from GPS
satellites.

Displays the calculated
numerical value.

Memory Operating Indicator
It will be lit when the calculated latitude/longitude are saved.

Accuracy Low

Alarm Indicator

It will be lit when accuracy
of calculated data is low.

Battery Low Alarm Indicator
When the batteries are depleted, it will flash.

Fig. 4
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OPERATIONS

{ Route selection J

Disp

[ Route creation

S—

1

DisP

DISP

Enty of dat
number

um

DISP

Programming a
Single Calculation

The last display picture in the POS
mode is displayed.
NAV Mode CONF Mode
{_ ________ —}[MODEI :— ———————————— “1[MODE
#{ Calculating lat./lon. | Il —| br/r.toW. " : | Confirming lat/ :
[ Point ! I lon. of WP !
| ™ t
pIsP | ! l ! | ®
1
[Calculatir:g allitudd : : ' DISP ': I ' DiSP I
e ! : EOG/SOG " | Confirming WP !
: (DI5P | I | number !
[ b WP ] : ' y L2981 : 5
Al | : E:]CTE ] I !
DISP : ! : | [ Conlirming br/r. | :
: | DISP| | | |
[ Present dateftime | | : ' ( | . |LDIsP :
— | | CE ju—C J
' | | [oisP] FOWER] : Press the POWER key
: : [: ETE l.. ! MODE] :Pressthe MODEkey
: , ~=1 || DISP]  :Press the DISPLAY key
MEMO [ I - ! MEMO] :Press the MEMO key
I | . .
Entry of calculated | ] l MEMO] | : lal... :atltgded When you turn the power on, the last
data : } |_|New route froma: |born... t?:agrlitr‘:ge displ.ay picture in the POS mode will
S _Jl | |presentposition|| " range be displayed.
——————————— | AR
PROG Mode
oo T o T “1{MODE
@®— | Entry, change and —->[ Time adjustment ] —
~ clearance of WP
DISP
DISP !

|

| Changingunits |

[ Receiving Aimanac |

I
]
|
|
I
|
|
I
|
|
|
|
| [ Route clearance J
|
|
|
|
|
!
|
|
|
]
i
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INSTALLATION

Installing the Rechargeable Battery

#Charge the rechargeable battery by using the supplied
battery charger before use.
e After completion of charging battery, this unit will function for
Rechargeable ' approx. 80 minutes. [continuous use, screen light is off,
Battery ambient temperature at 68°F (20°C)).
eNickel Hydride Battery is used for the rechargeable battery.

Charging the Rechargeable Battery

Changing the battery for approx. 10 hours at temperature 50°F~95°F (10°C~35°C).
To prevent overcharging, the battery charger indicator will go outin 15 hours and stop charging.

With AC Adaptor
Charging Terminal
After completion of
Place the charging charging battery,

4 terminal down. unplug the AC adaptor
Prongs from an outlet. (Do not

i Attach the rechargeable pull the cord. If may

battery to the battery cause broken wires.)

charger while pushing the
two prongs into the socket.

To Power Outlet

o (AC 120V, 60 Hz)

Plug Adaptor

Battery Charger Indicator

eUse the supplied AC Adaptor for this unit.
e Using a different AC Adaptor will cause malfunction.

Fig. 6
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Installing Alkaline Batteries

« This unit will function for approx. 300 minutes by using 5 AA
alkaline batteries.
[Continuous use with Panasonic alkaline batteries, screen
lightis off, at 68°F (20°C}]
Battery eWe recommend you to use alkaline batteries which last long.
Case AA Alkaline Battery (LR6 1.5 V)
¢ This unit will function for approx. 120 minutes by using

manganese batteries.
[Continuous use with Panasonic batteries, at 68°F (20°C)]

4000000000000008880 )

4

Fig. 8
Loosen the screw on the back side of the battery case.

0
2 Cover pen

Place the cover on the battery case by putting the
prongs into the socket. .

Ve 0
Fig. 9

Open the cover of the battery case slightly by using Fig. 12

something like a screwdriver. ] )
Push the projecting part and remove the battery case in Screw firmly on the back side of the battery case.

the direction of the arrow.

Fig. 10
Install batteries in accordance with the correct polarity Attach the battery case to the main body.

indication on the battery case. Push the battery case until the click sound is heard.
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DISASSEMBLY INSTRUCTIONS

1. UNIT (GP-22)

Ref. No, 1

HOW TO REMOVE THE CABINET LID AND HAND STRAP

Procedure
1

) Asshowed in fig. 14, remove the battery pack, putting the battery holder upper.
) Remove the eight screws (A}

) Remove the cabinet fid and connector.

) R

1
2
3
4) Remove the hand strap.

Battery holder

Battery pack

Screws (A)

Connector

TI0TI000 70790777

Fig. 15
Ref. No. 2 HOW TO REMOVE THE MAIN BOARD AND ANTENNA
Procedure 1) Remove the one screw (A). 4) Remove the one screw (B).
1-2 2) Remove the main board. 5) Remove the one screw (C).

3) Remove the flat cable.

Antenna

Screw (A)
%Q‘:@/

N Fig. 17
Main board

Flat cable
Fig. 16
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HOW TO REMOVE THE OPERATION BOARD

Ref.No.3
Procedure 1) Remove the nine screws (A).
1-2-3 2) Remove the operation board.
|
N
ik
S
N
N
N
N
S
N
NN
S
S
S
S
Operation board M
Screws (A)
Fig. 18
Ref. No. 4 HOW TO REMOVE THE CABINET
Procedure 1) Remove the every button from cabinet.
1-2—-3—4 2) Replace the cabinet.
b
" Cabinet
Every button
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2. CHARGE BOARD

Ref. No. 1

HOW TO REMOVE THE CABINET AND CHARGE BOARD

Procedure
1

1} Remove the two screws (A).
2) Remove the lower cabinet.
3) Remove the charge board, putting the latch to the direction of arrow.

Lower cabinet

Latch

Screws (A}

Fig. 20
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ADJUSTMENTS
Feedback Voltage of PLL Circuit

Atindoor temperature, measuring the feedback voltage (TP1A) of the low pass filter output with the Digital
Voltmeter, rotate C244 with adjusting driver and set the feedback voltage DC 3 V.

Digital
f Voltmeter

Fig. 21

Center Frequency of IFT

Connect CN301 with the signal generator output, and the 1st IF amp output (TP2A) with the spectrum
analizer via resistor 5.6 k(2. Set the spectrum analizer at fcent=18.414 MHz/span=10 MHz/reference
level=—-40 dBm/MAX hold mode.

And set the signal generator at fcent=1575.42 MHz/output level=—70 dBm and apply the auto-sweep at
sweep range=10 MHz. And confirm the frequency character of IFT appearing at the spectrum analizer a
few minutes after, if its center frequency is higher than 18.414 MHz, turn the core of L303, L304 left, and if
it's lower than 18.414 MHz, turn the core of L303, L304 right with adjusting driver. After then, clear the
display of the spectrum analizer and confirm the frequency character again. Do such action over again to
set the center frequency of IFT 18.414 MHz. Take care of treating core because it's easy to be destroyed.
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Spectrum
Anahzer
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Oscillating Frequency of Temperature Compensating Oscillator

Atindoor temperature, connect IC202-6P to the frequency counter via capacitor, and rotate the

timmer capacitor of the temperature compensating Oscillator (X201} to adjust the frequency at
16.368000 MHz.
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Signal
Generator j.
_-i- .-;- .-_.'.g '::--_
s il Tl .x I .' -‘.J_
i, t.": = T "_._ i .
= BE = oo GMN301
) Bl |
= n ik dl
== 2
T ol - {|
s el
, S e, T T
M = b IR 2y
B & ! w ; h :-| | | b=

CapMinus 75—

VCoO© Te =
PracSpesedSelectd 77—
GHD T

Errarin 73—
PracSpeedSalect? 80—
Errar 31—
BaotFramRAOM 82 —
Reseat 83—
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1 50 notMemiAf
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— 44 notblemS0
43 YOO
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Fig. 24

Note: Signal names are prefixed by not if they are active low, otherwise they are active high.

135 MemAD2
——34 MemAD3
—— 33 MemADA

MemADT 30
MemADGE 31
MemaADSs 32

Pin No. Mark e Function Pin No. Mark 1] Function
Vez, GND Power supply and 50 notMemRf out | Dynamic memory
return refresh indicator
71,75 | CapPlus, External capacitor for 72 RefreshPending out | Dynamicrefreshis
CapMinus internal clock power pending
supply 51 MemWait in | Memory cycle
74 Clockin in | Input clock extender
1, 77,80 | ProcSpeedSelect0-2 | in | Processor speed 53 MemBReq in | Direct memory
selectors access request
83 Reset in | System reset 52 MemGranted out | Direct memory
- 81 Error out | Errorindicator access granted
79 Errorin in | Error daisychain input o4 MemConfig in | Memory configuration
2 Analyse in | Error analysis data input
g2 BootFromRom in | Boot from external 55 EventReq in | Event request
ROM or from link 57 EventAck out | Event request
84 DisablelntRAM in | Disable internal RAM acknowledge
68 ProcClockOut out | Processorclock 73 EventWaiting out | Eventinput requested
a7 MemnotWrD0O in/ | Multiplexed data bit 0 by software
out | and write cycle 58, 60, | Linkln0-3 in | Four serial data input
warning 62, 64 channels
36 MemnotRiD1 i/ | Multiplexed data bit 1 59,61, | LinkOutD-3 out | Fourserial data
out | and refresh warning 63, 65 output channels
3~5, MemADZ2-31 in/ | Multiplexed data and 70 LinkSpecial in | Select non-standard
7~15, out | address bus speed as 5or
17~26, 20 Mbits/sec.
28~35 69 LinkOSpecial in | Select special speed
45 notMemRd out | Read strobe for Link O
46~49 | notMemWrBO-3 out | Four byte-addressing 67 Link123Special in | Select special speed
write strobes forLinks 1,2, 3
39~42, | notMemS0-4 out | Five general purpose
44 strobes
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SCHEMATIC DIAGRAM
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NG CONNECTION DIAGRAM (GP-22)
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SCHEMATIC DIAGRAM (BC-101)
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ASIC, LCD AND CONNECTOR DATA

TABLE 1

IC102 PQVI1039F0F

No. Pin Type No. Pin Type No. Pin Type
1 DO B 51 MNRD1 B 101 NTEST ]
2 D1 B 52 MAD2 B 102 NMWB0 |
3 Vss P 53 | MAD3 B 103 IPORT |
4 Voo P 54 MAD4 B 104 OPORT 0
5 D2 2] 55 MADS B 105 MW 0
6 D3 B 56 MADG6 B 106 NMS0 |
7 D4 B 57 MAD7 B 107 NMS1 |
8 D5 B 58 Vss P 108 NMRD !
9 D6 B 59 MADS8 B 109 RAMCS 0

10 D7 B 60 MAD9 B 110 ALARM 0
11 AlB 0 61 MAD10 8 111 NRESV 0O
12 Al7 0] 62 MAD11 B 112 ROMAQ )
13 Vss P 63 MAD12 B 113 Vss P
14 D15 B 64 MAD13 B 114 Al2 0
15 D14 B 65 MAD14 B 115 A02 O
16 D13 B 66 MAD15 B 116 A03 0
17 D12 B 67 Vss P 117 AD4 0

-18 D11 B 68 Voo P 118 AQ5 0

19 D10 B 69 MAD16 B 119 ADB - 0
20 D9 B 70 MAD17 B 120 AD7 @)
21 D8 B 71 MAD18 B 121 A08 O
22- Vss P 72 MAD1S B 122 Vss P
23 Voo P 73 MAD20 B 123 A0% 0
24 NROMCS 0 74 MAD21 B 124 A13 0
25 NRESET | 75 MAD22 B 125 Al O
26 KEYC i 76 MAD23 B 126 A1Q O
27 NLCDCS 0 77 Vss p 127 A15 0
28 NBSY | 78 MAD?24 B 128 A4 0]
29 CND 0O 79 MAD25 B
30 NLRST 0 80 MAD26 B
31 LCDSI ) 81 MAD27 B
32 NSCK 0 82 MAD28 B
33 | DGOFF 0 83 | MAD29 B 102 65
34 VDWN | 84 MAD30 B
35 Vss P 85 MAD31 B 103 64
36 Voo P 86 Vss P
37 BCKON 0 87 Voo P 1C102
38 KEY6 | 88 RST 0
39 KEY3 ! 89 Ci O
40 | KEY2 l 90 | PCO 1 128 1O a9
41 KEY5 | 91 LOt |
42 KEY4 | 92 LI 0 1 38
43 KEY1 | 93 EA |
44 SO 0 94 ER O Simultaneous Transition
45 | Sl ‘ 95___| NROMWE o ebidirectional bus
46 ADPT I 96 F16MCK I MNWDO0, MNRD1, MAD2~MAD31 (32)
47 NRTCCS O 97 DSCLK O ebidirectional bus
48 Vss p 98 IFDATA ! D0~D15(16)
49 Voo P 99 Vss p ebidirectional bus
50 MNWDO 8 100 Voo P A02~A17 (16)

P: Power, GND I: Input B: Bidirection
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TABLE 2. LCD CONNECTION

SEG 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
COMO 1a 11 2a 2f 3a 3f 4a 4f 5a 5f 6a 6f 7a 7f 8a 8t
COM1 1b 1g 2b 29 3b 3g 4b 49 Sb 5g 6b 6g 7b 79 8b 89
comz2 1c e 2c 2e 3c 3e 4c 4e 5¢c Se 6¢ be 7c 7e 8c 8e
COM3 | WP | 1d |POS| 2d IMEMO| 3d 2 4d | NAV | 54 | 1’2 | 6d |BATT| 7d 3 8d

SEG 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
COMO 9a of 10a 10t 11a 111 i2a 12f 13a 13f 14a 14f 3 S ft ?
coMmt | 9o | 9g | 10b | 10g | 11b | 11g | 12b | 12g | 13b | 13g | 14b | -14g | N m | w | e
COM2 9¢c 9e 10c | 10e | 11c | 11e | 12c | 12e | 13c | 13e | 14c | 14e Nz E /n |PROG
COM3 15bc | 9d | COL | 10d | ePi 11d | *P2 | 12d 6 13d | 4’5 | 14d M km *P3 |CONF

TABLE 3. LCD PINNO.
No. PIN No. PIN No. PIN No. PIN
1 COMO 13 SEG11 25 NC 37 SEG15
2 COM1 14 SEG17 26 NC 38 COMm2
3 COomM2 15 SEG16 27 NC 39 COM1
4 CcOM3 16 SEG19 28 SEG25 40 COMO
5 SEG3 17 SEG18 29 SEG24 41 SEG31
6 SEGO 18 SEG30 30 SEG27 42 SEG12
7 SEGH1 19 SEG6 31 SEG26 43 SEG4
8 SEG6 20 SEG21 32 SEG28 44 SEG13
9 SEGY 21 SEG20 33 SEG29 45 SEG10
10 SEG4 22 SEG23 34 SEG30 46 SEGS8
11 SEGS 23 SEG22 35 SEG14 47 SEG2
12 SEGY 24 SEG26 36 SEG10

LCD DISPLAY

a POS NAV CONF PROG
WP N L dh i

O D 5 u::.c I CITIISN S

0D SOV mft
VT DI ! EW
420 D0 S AT0 $ZI4Z0 250 NMKm/h
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TABLE 4. CONNECTOR PIN LOCATION

CN101 (Buzzer)

No. Signal Type Operation
1 ALARM MAIN—BU Alarm signal from gate array
2 | GND MAIN—BU Ground
CN103 (Battery)
No. Signat Type Operation
1 VPS MAIN —BATT Power supply
2 S MAIN—BATT Operation signal when using alkaline battery
3 GND MAIN<—BATT Ground
CN104 (NMEA I/F)
No. Signal Type Operation
i SO MAIN—I/F External interface output signal
2 Sl MAIN «I/F External interface input signal
3 ADPT MAIN —I/F Adaptor detecting signal
CN102-CN2
No. Signal Type Operation
1 GND MAIN— OP Ground
2 GND MAIN—OP Ground
3 NC No connect
4 VPS MAIN— OP Power source of system
5 VPS MAIN--OP Power source of system
6 VPS MAIN—QOP Digital power source
7 VPS MAIN «—OP Digital power source
8 VBC MAIN «QOP Backup power source
9 PWCTL MAINOP | Power control
10 KEYO0 MAIN —OP Signal of power key: OFF="H", ON="L"
11 NLCDCS MAIN—OP Chip select of LCD driver: “L"=select
12 NBSY MAIN <—OP Busy signal from LCD driver; “H"=busy
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No. Signal Type Operation
13 NLRST MAIN—OP Reset signal of LCD
14 LCDS! MAIN—OP Serial data input terminal for LCD
15 CND MAIN—OP Command/data select signal for LCD
16 NSCK MAIN—OP Serial clock for LCD
17 DGOFF MAIN—OP OFF signal of digital power source: normal="1", off="H"
18 BCKON MAIN—GP Burning signal of backlight for LCD
19 KEY6 MAIN<OP Signal of LT/ST key: OFF="H", ON="L"
20 KEY3 MAIN-OP Signal of DISP key: OFF="H", ON="L"
21 KEY2 MAIN«OP Signal of WP/PP key: OFF="H" ON="L"
22 KEY5 MAIN—OP Signal of MEMO key: OFF="H", ON="L"
23 KEY1 MAIN—OP Signal of MODE key: OFF="H", ON="L"
24 KEY4 MAIN «-OF Signal of START key: OFF="H", ON="L"
CN201-CN302
No. Signal Type Operation
1 istlo MAIN—RF 1stLocal signal
2 GND MAIN—RF Ground
CN202-CN303
No. Signal Type Operation
1 1stiF MAIN QP 1stIF signal
2 GND MAIN «RF Ground
CN203-CN304
No. Signal Type Operation
1 VA2 MAIN—RF Analog power source
2 GND MAIN—RF Ground
ANT-CN301
No. Signal Type Operation
1. ANTOUT ANT «RF Antenna receiving signal
2 GND ANT «RF Ground
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CIRCUIT EXPLANATION
1. GENERAL BLOCK DIAGRAM

The sumary GENERAL BLOCK DIAGRAM is shown in follow.
This circuit can be devided mainly following 3 blocks.

1) ANALOG SECTION
This block executes the frequency conversion to the signal inputted through antenna from satellite, makes frequency down to be able

to be processed in digital section, after that, converts it to bainary signal.
This block is developed in RF board and upper half of Main board (shield section).

2) DIGITAL SECTION

This block executes operation based on signal from analog section and ditects the present location of receiver, and holds 7 keys, LCD,
buzzer, external interface (based on NMEAO183A) as method of input or output,

This block is developed in lower half of Main board and a part of Operation board.

3) POWER SOURCE SECTION
This block controls the ON/OFF operation of power source needed for each analog and digital section.
This block is developed in Operation board and a part of Main board.

RF Board Main Board
Antenna<7 .
E16MCK - - External I/F
Analog Section | [FDATA Digital Section
> »| DBuzzer
| ) 3 ]
VA1 VCC
VA2 VBC
Y
Power Source Seclion Key LCD

Fig. 25
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2. DESCRIPTION OF CIRCUIT

Following is the description of méntioned 3 blocks.

2-1. ANALOG SECTION

The Block diagram of analog section is shown in Fig. 26. The analog section consists of following 6 blocks.
1) Antenna

2} RF amplifier

3} 1stiF circuit

4) 2nd IF circuit
5) Reference signal divider circuit

6) 1stiocal signal generator circuit

The power source of analog section supplies VA1 to the 1st Local signal generator circuit and the reference signal divider circuit except
the local amp, and VA2 to the 1st IF circuit, the 2nd IF circuit and the local amp.

SQUARE
PATCH ANTENNA
1575.42 MHz VA2 VA2
High frequency AM?P T 1stIF circuit T
L asor |, [asee | [ rsor ][ ases R RREEIRESS 1st IF signal
{N-AMP| |RF-AMP| |RF-BPF| |RF-AMP ISUMIX | Jigsaremen] | 1stIF AP
]
VA2 VA1
F
1st Local Signat Generator ) T ) 2nd IF circuit
IF DATA
1557.006MHz istlo —
o 0202 | | ooa | | Fo01 | | Q204 1557.006MHz
X2 AMP[” 1 X2AMP | | Lo-BPF | |LO-AMP Wave-Form
Shaper VAZ
1C201 3 '
d 1c203
PLOUT REF .
in (15 Ref Signal 2nd Lo
Reference Signal Devider VAl
F202 !
SAW ‘
|
X201
LPF 16.368MH12
FISMCK

Fig. 26
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1) Antenna
Use the square patch antenna to receive the GPS satellite electoric wave of 1575.42 MHz carrier frequency and output on RF board.

2) RF amplifier

The RF amplifier consists of 3-phases amp and BPF filter. The RF signal which is inputted to CN301 from antenna is amplified by the
wideband low noise amp (Q301) and RF amp (Q302), then narrowed the band pass 1575.42+1.023 MHz (within 3 dB attenuation band
+10 MHz) by the bandpass filter (F301), after that amplified by RF amp (Q303) in the following stage.

Circuit Diagram

VA2

C303 c3o8

— q
]
R304 ;J 7

C302 Cc307

T wml

R302

R30t

€309 Amplified
CN301 c301 Cc304 C305 - RF Signal
o by ——>
L Q392
from Antenne U305 <C306
Fig. 27

3) 1stlIF circuit

As the 1st mixer (Q304), the dual gate FET is used. The source of FET is resistance grounded (R308) and applied to about -8 V
auto-bias.

By inputting the RF signal which is amplified via 3rd attenuator to gate 1, and injecting 1st local signal (1557. 006 MHz, 0 dBm) from
CN302 to gate 2, the 1st IF signal which is converted into frequency of 18.414 MHz is gained in drain. After the band limit of

18.414 MHz+1 MHz is applied to the 1st IF signal by IFT (L303, L304), the 1st IF signal is amplified by 1st IF amp (Q305) which is
emitter grounded. The gained 1st IF signal is output from CN303 to Main Board.

Circuit Diagram

R309
Cc319

L303 117

U301 CN303
Amplified —>—©
c327
RF Signal  Rr316 c3i6 { 1st IF Signal
AN i} CSZSIC329_I_ ’ "
R315 < R317

Q304 7;L /;L L304

L302

CN302

1st Local Signal

Fig. 28
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4) 2nd IF circuit ‘

As the 2nd IF circuit, 1C203 which contained a mixer, IF amp and limiter amp is used. The 1stiF signalis input from RF board to

CN202 of Main board. The 2nd Local signal of 16.368 MHz is inputted to OSCIN terminal (3P) and the 1st IF signal is inputted from
CN202 to MIXIN terminal (7P), the 2nd IF signal of 2.046 MHz is gained in MIXOUT terminal (24P). The 2nd IF signal attenuates the
2nd Local signal which is leaking via LPF {C236, L211, C237) with cut-off frequency of 5 MHz, and then amplify it by inputting to AMPIN
terminal (22P). After the 2nd IF signal which is output from AMPOUT terminal (20P) passes through LPF (L212, C239, C240}, inputitto
LIMITIN terminal (18P). The about 6 Vp-p output of LIMITOUT terminal (14P) is made binary by the wave form shapor (1C204), hence
the digital signal (IFDATA) that low level is less than 0.8 V and high level is more than 2 V., is output to ASIC (IC102).

Circuit Diagram

VA2
a219 1203 {
Re2z ca3s
s 1] 24, c235 ,
{} 4
2 23, c231
2nd Local Signal {R218 C226 ¢+ | i L2l sy R220
A I 3 o 22 i
M is 13 1
4 < 21 g c232
AR
L Myizos 5 ¢ | Je0 , coss
L210 ("™ s @ Cc23
CN202 e i}
® 7 8
+ c2ea| [229 | 8 21 |w , cz3a
181 IF Signat Iz < i}
c227[- ; ;[;7 i s | LS
T 10 = 15
RUE £
£230 n £ " IF Df?c.
;,{; 12 ‘ 3
12 RE
h nLr
Fig. 29

5) Reference signal divider circuit

The signal of 16.368 MHz which is generated by the temperature compensating oscillator (X201} is divided by inverter (IC202), the
standard signal of 2 Vp-p is output to IC201, and the 2nd Local signal of 3 Vp-p is output to IC203. And then, the clock (F16MCK) that
low level is less than 0.8 V and high level is more than 2 V is output to ASIC (IC202) after buffering by 1C201.

Circuit Diagram

VAL

B

R218
(208
1c202 €201
c225 €20
X201 : 1hd S
16.368MHz ) 5
c223 M - 3
. - 3 ot
vir 4 nly R217 T—C? 3 s F16 CLK
ND c224 s B .
W B J‘} R207
6
R216
7
az22 R215
% cz22 Ref Signal
-
czzeT 2nd Local Signal

Fig. 30
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6) 1stLocal signal generator circuit
The 1st Local signal generator circuit consists of PLL circuit, 2-stage 2 multipliers, BPF and a local amp. PLL circuit consists of 1C201 of

PLL-IC which contains VCO amp, a dividing amp, a prescaler and a phase comparator, a variable capacitor (D201) which constructs
the low pass filter and VCO in discrete and SAW resonator. IC201 compares the phase of reference signal of 16.368 MHz which is input
to REFIN terminal (15P) with the prescaler output, then output the result of phase comparation from CP terminal {6P). The CP outputis
multipled by the low pass filter and the feedback voltage is given to SAW resonator. The output of SAW resonator is input to SAW
terminal (3P) via L201 and C244 for feedback voltage adjusting to oscillate the VOC, and output to prescaler and PLOUT terminal (1P)
by dividing amp. When PLL circuit is lockin, the 1/4 Local signal of 389.2515 MHz« -8 dBm is gained at PLOUT terminal (1P). The 1/4
Local signal is multipied by 4 using 2 stage 2 multipliers (Q202, Q203), limited the band by BPF (F201) of 1557.006 MHz, amplified to

0 dBm by local amp (Q204), and output from CN201 to RF board. But the ripple filter (Q201) is inserted at the front place of Viico

terminal (4P) of IC201.

Circuit Diagram

i «
h l 2| (2] He
SLigl 1is VAl
F202 L20t 2] albl< R214 Va2
SAW Resonator €244 NI
L ! 3 g8 R207
: 2 A 4 I s c221
5 of |1 + !
g
6 20 1 I
I oty
4.
s LR R212
k1 L3 | | cao coie I8t Local Signol
. can? P
T ar —i ON201

16.368MHz
Ref—Signal f16CLK

Fig. 31


https://www.manualsplus.com/

2-2. Digital Section

The Block Diagram of Digital Section is shown in Fig. 32, 33.
After dividing this section as following main 8 blocks, each block is explained.

1) CPU peripheral section

2) Satellite homing section

3) RTC (Rea! Time Clock) section

4) Power source voltage supervisory section

5) LCD controf section
)
)
)

6) External interface control section
7) Key controt section
8) Buzzer conirol section
NMWB1, NMWB2, NMWB3
| MNWDO0, MNRD1, MAD2~MAU3 [MAWDO, MNAD1, MAD2, MAD3)
cPy NMHD, NMWED
1C10Y M50, MNST
100 Pin *
QFp < vCC !
PCO, EA,LO1 N AD2~A1E {AG2~A05)
MW, ER, LT, CLRST
- 1c102 RAMCS
128 Pin OFp |_NOMAG, 417
10940 ! '
Analog o ek ioata NROMCS vee
section : > —» ROM | SRAM ATC
voo - 7 NRAMCS 256 Kbit
Interface vss 12 2 Mbit
__D0~D15 120 ns X4 1C109
- 7008
ic103 IC104~107
NATCCS
External | SLACPT _
interface | _ S0 = -—VCC WDTMA
CN104 ;
JPin LCOS!, NSCK, CND, NLCDCS, NLRST Oparation
NOSY *|board
“*5oRoN Interface
ALARM | _ALARM _KEYI, KEYZ KEV3, KEY4, KEY5.KEYS
CN101 _KEYD CN1o2
2Pin " DGOFF | 24Pin
PWCTL
Power source | VOWN
voltags —
supervisory NAESEY - :PS
section ND
€110 v [ vee
Power sgurce seclion ES
VA_§ CN103,3Pin
NC IPORT, OPORT, NRESY, DSCLK, NROMWE, NTEST
Fig. 32
LCDFI, NSCK, CND, NLCOCS, NLAST , COMO-COM3, SEGO~SEGS LCD
Main I »{ LCD Driver e
Inlartace (e conneclor
CN2 BCKON | Back Light
24 Pin Conlrol
KEY1, KEY2, KEY3, KEY4, KEYS KEYS Key
- Control
DGOFF | Power
Pial source
PWCTL ,
- section
vPS
GND
vCe, VBe

Fig. 33
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1} CPU peripheral section

The CPU peripheral section consists of CPU (IC101), ROM (IC103), RAM (IC104~107) and the ASIC (IC102).

As to memory access of CPU, ASIC includes the address latch, address decord and wait control function of CPU. As to ROM access
especially, convertion from 16 bit to 32 bit is executed by ASIC. (

As showing in follow Fig. 34, the drive clock of CPU (Cl: 4 MHz) is generated by dividing the fundamental clock (F18MCK: 16 MHz)
which is input from the analog section by 4 at ASIC. Then, CPU multiples it by 4 and returns the timing synchronous clock

(PCO: 16 MHz) to ASIC.

The pin location of ASIC is shown in Table 1 (Page 15).

CPU ASIC
(1IC101 116 pco 90 (IC102)

L4‘4 Cl 89

mulliple

96| [4frequency J
divide

F18MCK

Fig. 34

2} Satellite homing section

Based on the signal (IFDATA) which is input from the analog section, the operation necessary for satellite homing is executed in ASIC,
and the resuit is translated to CPU as data using the serial link. (Refer to following Fig. 35.) CPU executes the position operation based
on receiving data and outputs the resultto LCD.

ASIC cpu
(1C102) (IC101)
(acknowledge)
LOT |« LO1
(data)
Lit ~ LI
IFDATA [FDATA
(from analog seclion)
Fig. 35

3} RTC (Real Time Clock) section

The Real Time Clock IC (IC109) starts the clock operation by being written the correct time which is obtained by measuring once. As
the oscillator for clock (X101) isn't stop and keeps clock operation when the power source is OFF because the power source is
connected with the backup power source (VBC). CPU can read out the correct time when the power source became ON after then.
Also, as including the speed detecting timer inside, when CPU runs away and doesn't clear in certain time, the WDTMR signal is output
to the power source voltage supervisory IC (IC3), therefore the same IC resets the whole system.
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4) Power source voitage supervisory section

The power source voltage supervisory IC {IC110) supervises the power source voltage (Vee), and includes functions which detects the
power source voltage is under the reset voltage (4.1 V) to resets whole system via ASIC and it is under the battery mark lights voltage
(4.3 V) that shows the power source voltage becomes low and informs via ASIC to CPU.

Both the reset voltage and the battery mark light voltage can be controlled minutely by the external register of the same IC, also the

reset time can be controlled as same by external capacitor.

, Power source ASIC
VCC voltage pilot IC {(1C102)
[ (IC110)
VCC
NRESET » NRESET
QuTC ~| VDWN

Fig. 36

5) LCD control section
The LCD Display data which is written with byte-type from CPU to ASIC was executed parallel-serial conversion at ASIC and sended to

LCD driver (IC1) via connector (CN102). The LCO driver divides the inputted display data into common and segment and supplies
them to LCD via the inter connector.

The back light of LCD (4 LCDs) controls the ON/OFF operation using of the port setting from CPU to ASIC.

The connections of LCD are shown in Tables 2, 3. And the pin No. of inter connectors are shown in Table 4 (Page 17, 18).

ASIC LCD driver Inter :© LCD
(IC102) CN102 (Ich connector
NLCDCS NG
LCDSI r ® - COMO~3
NSCK SNG) - >
CND - ©® SEGO~31
NLRST > - >
NBSY |« -
BCKON @
>  Back light

Fig. 37
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6) Externalinterface control section
When connecting the optional interface board to connector (CN104), the serial interface based on NMEA 0183A can be used. A

portiate can be input and output at 4800 bps.

When outputling, ASIC executes parallel-serial conversion of data from CPU and outputs external, and when inputting, ASIC executes
serial-parallet conversion of the data from external and outputs to CPU. But to make the external interface function enable, the ADPT
signal must be fixed low.

The optional interface board fixes the ADPT signal low, and alse includes the function which converts the voltage level of 2 signal lines.

Optional I/F board

ASIC CN104 o mmm e 1
(IC102) ! .
- H
SO = HO) - L)> ! §
: | NMEAO183A !
| :
St |« — <] ~— ;
@ \ - i :
e )
ADPT |« ® 1
Fig. 38

7) Key control section
The 7 key inputs from the operation board are all fetched to ASIC via connector (CN102) in following diagram, and read to CPU after

excepting chattering.

ASIC
CN102 (C102)
(POWER) KEY0 - @ >
(MODE) KEY1 - =
(WP/PP) KEY2 o ® .
(DISP)  KEY3 - -
(START) KEY4 . .
(MEMO) KEY5 -
(LT/ST) KEY6 - @ .
Fig. 39

8) Buzzer control section
The buzzer signal {5 V; 1200 Hz) is generated in ASIC and controlled ON/OFF operation by CPU.

ASIC

(IC102) CN101 buzzer

1200 Hz

HIH

Fig. 40
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2-3. Power Source Section

The power source section circuit is developed in the operation board and one portion of the main board, and the power source is
supplied by connecting the battery pack (Ni-H Battery pack or AA Alkaline Battery pack) to the unit.

The composition of the power source section circuit makes each the analog power source VA, digital power source VCC and backup
power source VBC from the supplied voltage VPS from the battery pack, and makes 2 analog power source VA1, VA2 from the analog
power source VA via 2 regutator ICs (IC203, 1C204). These power sources are switched ON/OFF by pressing the POWER key to
control the PWCTL (Power Control) signal.

However, the backup voltage VBC is supplied about 5 V when installing the battery pack, and supplied about 3 V when removing it.

Generalor (4 V)
Q101, Q102

VPS 1C203
Analog ‘
power source

VA1

1C204 VAZ

Q3,Q6

Digital
power source

Vee

Q4,Q5

Back up
PWCTL power source

vBC

Fig. 41
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TROUBLESHOOTING GUIDE

OPERATION

CHECKITEM

NO

PRESS THE POWER SW.

IS POWER SW. ON? (Beep tone)
[DISPLAY LCD SECTION LIGHTS)

YES

IS DENSITY OF DISPLAY SECTION
NORMAL?

STEP 1

NO

YES

IS M DISPLAY APPEAR?

NO

I ves

CHARGE THE CHARGE
BATTERY PACK.

IS ;M DISPLAY OFF?

NO

STEP2

YES

-

PRESS THE LIGHT/RESET KEY.

NO
[STHE LIGHT ON?

STEP3

] YES

NO

PRESS THE START KEY.

IS “Found 0" DISPLAYED?

STEP 4

ves

NO

RECEIVE THE SIGNAL FROM
SATELLITE AT OUTDOOR.

IS *Found 1" DISPLAYED?

STEPS

YES

ARE "Found 27, “Found 3”, AND
“Found 4" DISPLAYED?

YES

NO

STEP6

ARE THE LATITUDE AND
LONGITUDE OF PRESENT
LOCATION DISPLAYED?

YES

® «—

STEP7



https://www.manualsplus.com/

OPERATION CHECKITEM
®
PRESS THE MODE KEY THREE l
TIMES. (PROG mode) NO
IS THE MODE KEY RECEIVING STEPS
TONE APPEAR?
YES
PRESS THE W. point KEY?
NO
ISTHE W. point KEY STEPS
RECEIVING TONE APPEAR?
YES
PRESS THE DISPLAY KEY TWO
TIMES.
’ NO
IS THE DISPLAY KEY STEP 10
RECEIVING TONE APPEAR?
YES
PRESS THE MEMO KEY.
NO
IS THE MEMO KEY RECEIVING STEP 11
TONE APPEAR?
YES
PRESS THE POWER KEY.
NO
IS THE POWER SOURCE OFF? STEP 12

(DISPLAY SECTIONLCD IS
OFF.)

REMOVE THE CHARGE BATTERY
PACK.

YES

LEAVE MORE THAN 1 min.

SET DRY ELEMENT AA ALKALINE BATTERY (LR6 AM31.5V)
AND CONNECT THE BATTERY CASE.

PRESS THE POWER KEY.
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OPERATION

CHECKITEM

l

ARE THE LATITUDE AND

NO

LONGITUDE OF BEFORE
LOCATION DISPLAYED?

YES

PRESS THE START KEY.

STEP 13

NO

IS THE DISPLAY OF YEAR, DATE AND

TIME CORRECT?

YES

!

Set the power supply voltage to

DC 4.3 V. The connection is
shown below.

1. Connect the DC power supply as shown in Fig. 42.
2. Setthe DC power supply to DC 4.3 V.

Charging Terminals

Fig. 42

IS A DISPLAY APPEAR?

YES

STEP 14 7

NO

END

DC Power Supply

STEP 15
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NO POWER/LCD DOES NOT LIGHT/NO BUZZER.

Major Causes:

5
6
7
8
9
10
11

1) The power source voltage is low.

2) The battery terminal (CN103) between battery pack and unit is defective contact.
3) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
4) The harness of flex between Main Board and Operation Board is breaking of wire.

Installation of POWER button is failure.

Operation Board is failure (Power source section).

The inter connector of LCD is defective connection.

Operation Board is failure (LCD and peripherals).

Connection between Main Board and Buzzer is failure (CN101).
Failure of buzzer

Failure of Main Board

)
)
)
)
)
)
)
)
)
1)

Checks and Repairs:
1) Connect the power source to the unit and confirm the voltage of VPS in a state of pressing the power button.

1

Check Point Voltage

CN103 PIN1 (VPS)~PIN3 (GND) more than 4.4 V
If it is abnormal, raise the power source voltage. In the case the VPS voltage doesn't rise yet after that, it judged that either
Operation Board or Main Board is failure.

2) Confirm that the electrode of CN103 comes in contact with the electrode of battery pack firmly.
3)4) Use the digital voltmeter to confirm that Main Board connects with Operation Board firmly.

Check Point

CN102 PIN1, 2—CN2 PINt, 2 (conductive test)
CN102 PIN4, 5—CN2 PIN4, 5 (conductive test)
CN102 PING, 7—CN2 PING, 7 (conductive test)
CN102 PIN8 —CN2PIN8  (conductive test)
CN102 PIN9 —CN2PIN9 (conductive test)
CN102 PIN11 —CN2 PIN11 (conductive test)
CN102 PIN12 —CN2 PIN12 (conductive test)
CN102 PIN13 —CN2 PIN13 (conductive test)
CN102 PIN14 —CN2PIN14 (conductive test)
CN102 PIN15 —CN2 PIN15 (conductive test)
CN102 PIN16 —CN2 PIN16 {conductive test)
CN102 PIN17 —CN2PIN17 (conductive test)

5) Confirm thatthe POWER button is installed at correct position.
6) Connect the power source, and confirm the voltage of VPS, Vec and VBC when pressing the POWER button (Power ON).

7

8
9
0

Check Point Voltage (to GND)
CN24,5{VPS) abouts5V
CN28, 7 (Vee) about5V
CN2 8 (VBC) about5V

If above value is abnormal, measure the voltage of IC2 and peripherals, compare it with the voltage when power source is ON
which is shown in circuit diagram to confirm the abnormal position, and replace the failure parts or Operation Board.
Confirm if the LCD inter connector is soiled with dust.

Confirmthat IC1, R9, R10, R11 and R12 connect firmly.

Confirm that buzzer are connected with Main Board firmly.

Confirm if the lead line is soldered on the piezoelectric oscillation board of buzzer firmly.

)
)
)
)
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11) Confirm the voltage of VA1 and VA2 when the power source is ON.

Check Point Voltage (to GND)
1C203 PIN2 4V
1C204 PIN2 4V

If above value is abnormal, measure the voltage of Q101, Q102 and peripherals, compare it with the voltage when power source is
ON which is shown in circuit diagram to confirm the abnormal position, and replace the failure parts or Main Board.
If above value is normal, observe the wave form of F16CLK with oscilloscope.

Check Pgoint Wave form
——— morethan 2.0V
IC202 PIN13 M —— lessthan 0.8V
(littte dult wave form}

If wave form is abnormal, confirm that IC202 and X201 are connected firmly.
When itisn't abnormal, exchange the Main Board.

DENSITY OF LCD DISPLAY IS ABNORMAL.

Major Causes:

1} The power source vollage is low.

2) The battery terminal (CN103) between battery pack and unitis defective contact.
3) The voltage for LCD control is failure.

4) The inter connector of LCD is defective connection.

5) Operation Board is failure.

Check and Repairs:
1) Connect the power source to the unit and confirm the voltage of VPS in a state of pressing the power button.

Check Point Voltage
CN103 PIN1 (VPS)~PIN3 (GND) more than 4.4V

2) Confirm that the electrode of CN103 comes in contact with the electrode of battery pack firmly.

3) Remove the optic conductive board {refer to exploded view), install it to Operation Board again after adjusting the location of inter
connector, and confirm the driving.

4) Overlook to comfirm that R10, R11 and R12 are installed the correct position on Operation Board, further confirm following check
point voltage.

Check Point Voltage (to GND)
1C1 PIN21 5V{VCC)
IC1 PIN17 3.3V {23VCC)
IC1PIN18 1.7V {1/3VCC)
IC1PIN19 0V (GND)

If the installation of R10, R11 and R12 are abnormal, correct them. In case that the voltage of above check point is abnormal,
replace IC1 or Operation Board.

REDUCED VOLTAGE DISPLAY APPEARS.

Major Causes:

1) The power source voltage is low.

2) The battery terminal (CN103) between battery pack and unit is defective contact.
3) Main Board is failure. :

Checks and Repairs: ’ .
1) Connect the power source to the unit and confirm the voltage of VPS in a state of pressing the power button.

Check Point Voltage
CN103 PINT (VPS)—PIN3 (GND) morethan4.4V
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2) Confirm that the electrode of CN103 comes in contact with the electrode of battery pack firmly.
3) Overlook to comfirm that R107 and R108 are instailed the correct position on Main Board, and if that are abnormal, correct them,
further confirm the voltage of VOWN signal and IC110 PIN2.

Check Point Voltage (to GND)
IC110 PIN3 (VDOWN) ‘ about OV
IC110 PIN2 about 1.5V

In case that the voltage of above check point is abnormal, replace IC110 or Main Board.

LT/ST BUTTON IS NOT USEFUL/BACKLIGHT DOES NOT LIGHT.

Major Causes:
1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).

) The harness of flex between Main Board and Operation Board is breaking of wire.
) Installation of LT/ST button is failure.

)} Operation Board is failure.

) Main Board is failure.

2
3
4
5

Checks and Repairs:
1) 2) Use the tester to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PIN19—CN2 PIN19 {conductive test)
CN102 PIN18--CN2 PIN18 {conductive test)

3} Confirm that LT/ST button is installed at correct position.
4) Connect the power source, and confirm the voltage of KEY8 signal, when pressing the POWER button (Power ON).

Check Point Voltage {to GND) Condition
CN2 PIN19 abouts5V LT/ST button OFF
CN2 PIN19 aboutQ Vv LT/ST button ON

If itis abnormal, it is judged that failure of LT/ST button or disconnection of pattern, repair the Operation Board. If it is normal,
measure the voltage of Q8 and peripherals and compare it with the voltage when back light ON which is shown in circuit diagram to
confirm the abnormal position, and replace the failure parts or Operation Board.

5) If there is no problem with the checks in 1), 2), 3) and 4) above, Main Board is failure and should be replaced.

START BUTTON IS NOT USEFUL.

Major causes:
The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).

1)
2) The harness of flex between Main Board and Operation Board is breaking of wire.
3) Installation of START button is failure.

4} Operation Board is failure.
5) Main Board is failure.

Checks and Repairs:
1)2) Use the tester to confirm that Main Board connects with Operation Board firlmy.

Check Point
CN102 PIN24—CN2 PIN24 (conductive test)
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3) Confirm thatthe START button is installed at correct position.
4) Connect the power source, and confirm the voltage of KEY4 signal, when pressing the POWER button (Power ON).

Check Point Voltage (to GND) Condition
CN2 PiN24 aboutsV START button OFF
CN2 PIN24 aboutQV START button ON

If itis abnormal, itis judged that failure of START button or disconnection of pattern, and repair the Operation Board.
5) lf there is no problem with the checks in 1), 2), 3) and 4) above, Main Board is failure and should be replaced.

‘ RECEIVING WITH SATELLITE IS IMPOSSIBLE.

Major causes:

1) No satellite/invisible.

2) Defective connection between Antenna and RF Board (CN301).

3) Defective connection between RF Board and Main Board (CN302, 303).
4) Failure of Main Board.

5) Failure of RF Board.

Checks and Repairs:

1) Confirm the measuring place and hours that satellites can be seen.

2) Confirm that antenna connects with RF Board firmly.

3) Confirm that RF Board.connects with Main Board firmly.

4) Ifthe value of VA1 (IC205-2P) and VA2 (1C206-2P) aren't from 3.75 t0 4.25 V, either IC is failure or the power source line is short

circuit to ground.

eUse the spectrum analizer to measure the output of CN201, if the signal of 1557.006 MHz » —3~0 dBm isn't output, the 1st Local
signal generator is failure.

a) {fthe collector electric potential of Q202, Q203 and Q204 are 4 V, either transistor is failure or base doesn’t get bias.

b) Ifthe emitter voltage of Q201is 0 V, Q201 or R201 is abnormal.

¢) Use the synchroscope to confirm the wave form of IC201-9P, if short wave of 127.875 kHz isn't appear, either IC201 is failure or

signal of 1C201-6PF is breaking of wire halfway.

d) Ifthereis no application in a), b) and ¢} above, the signal line from IC201-1P to CN301 is breaking of wire.

e Use the synchroscope to confirm the wave form of IC203-3P, if signal of 16.368 MHz isn't appear, either 1C202 is failure or signal
line may be breaking of wire.

snput the signal of 18.414 MHz/about —60 dBm from signal generator to CN202, if short wave of 2.046 MHz/0~4 V doesn't appear
at 1C204-4P, 2nd IF circuit is failure.

e) Confirm the voltage of power source terminal of IC203 and [C204.

fy Ifthe voltage of each terminai of IC203 is abnormal, either IC203 or peripheral circuit is destroyed.

g) Use the synchroscope to confirm the output of TP2A, if output of 0-4 Visn't gained, 1C204 is failure.

h) ifthere is no application in e), d) and g) above, the signal line from CN201 to IC204 may be breaking of wire.

o Confirm the analog section of Main Board is normal. And then, when inputting the signal of 1575.42 MHz/about —100 dBm from
signal generator to CN301 and confirming the wave from of TP2A by synchroscope, if the signal of 2.046 MHz isn't gained, RF
Board is failure.

i) Ifthe collector voltage of Q301, Q302, Q303 and Q305is 0 V or 4 V, transistor.is destroyed.

j) Ifthedrain voltage of Q304 is 4 V, either FET is destroyed or source is floating.

&2
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K) lfthere is no application ini) and j) left, the signal line may be breaking of wire.

After Execuling the checks left, replace destroyed parts or failure Board.

sTEP7:) MEASURING IS IMPOSSIBLE.

Major causes:
1) No satellites/invisible
2} Failure of Main Board

Checks and Repairs:
1) Confirm the measuring place and hours that more than 3 satellites can be seen.
2} Check following 4 points about Main Board and Analog Board.

A} 1f Output of 1C204 is abnormal.

B) Aging of oscillating frequency

C) Lookout of PLL circuit

D) Frequency distortion of 1stIF circuit

A) Incase observing the period wave form in output of TP2A by using synchroscope, confirm that 1C204-7P is neither open nor
grounded, and that capacitor terminal for decoupling {17P, 18P, 21P and 23P) isn't touched to other.

B) Atnormal temparature, use the frequency counter to measure the frequency of IC202-6P correctly. If the distortion is more than
4ppm, re-adjust X201,

C) Measure the frequency character of RF Board in method based on re-adjusting method 4-2. If the center frequency has distortion,
re-adjust L303 and L304.

D) Atnormal temparature, if the voltage of TP1Aisn't 2 V, re-adjust the feedback boards because PLL circuit doesn't lock, therefore
necessary 1st Local signal may be not gained when temparature is changed.

Execute re-adjusting above or replace boards.

STEP 8| MODE BUTTON IS NOT USEFUL.

Major causes:
1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2) The harness of flex between Main Board and Operation Board is breaking of wire.

3) Installation of MODE button is failure.

4} Operation Board is failure.

5) Main Board is failure.

Checks and Repairs:

1) 2)  Use the digital voltmeter to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PIN23—-CN2 PIN23 (conductive test)

3} Confirm that the MODE button is installed at correct position.
4) Connect the power source and confirm the voltage of KEY1 signal, when pressing the POWER button (Power ON).

Check Point Voltage (to GND) Condition
CN2 PIN23 aboutdV MODE button OFF
CN2 PIN23 aboutO0V MODE button ON

it it is abnormal, it is judged that failure of MODE button or disconnecton of halfway pattern. Replace the Operation Board.
5) If there is no problem with the checks in 1), 2), 3) and 4) above, Main Board is failure and should be replaced.
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WP/PP BUTTON IS NOT USEFUL.

Major Causes:
1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2} The harness of flex between Main Board and Operation Board is breaking of wire.
3) Instaliation of WP/PP button is failure.
4) Operation Board is failure.
5) Main Board is failure.
Checks and Repairs:
1) 2)  Use the digital voltmeter to confirm that Main Board connects with Operation Board firmly.

Check Point ,
CN102 PIN21~CN2 PIN21 (conductive test)

3) Confirm that the WP/PP button is installed at correct position.
4) Connect the power source, and confirm the voltage of KEY2 signal, when pressing the POWER botton (Power ON).

Check Point Voltage {to GND) Condition
CN2 PIN21 about5V WP/PP button OFF
CN2 PiN21 about0V WP/PP button ON

If it is abnormal, itis judged that failure of WP/PP button or disconnection of halfway pattern and replace the Operation Board.
5) I there is no problem with the checks in 1), 2), 3) and 4) above, Main Board is failure and should be replaced.

DISP BUTTON IS NOT USEFUL.

Major causes:

1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2) The harness of flex between main Board and Operation Board is breaking of wire.
3) Instaliation of DISP button is failure.
4} Operation Board is failure.
5) Main Board is failure.

Checks and Repairs:

1) 2)  Use the tester to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PIN20-CN2 PIN20 {conductive test}

3) Confirm that the DISP button is installed at correct position.
4) Connect the power source and confirm the voltage of KEY3 signal, when pressing the POWER button (Power ON).

Check Point Voltage (to GND) Condition
CN2 PIN20 about5 V. DISP button OFF

CN2 PIN20 aboutOV DISP button ON

It it is abnormal, it is judged that failure of DISP button or disconnection of hatfway pattern. Replace the Operation Board.
5) If there is no problem with the checks in 1), 2), 3) and 4) above, Main Board is failure and should be replaced.
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MEMO BUTTON IS NOT USEFUL.

Major causes:

1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2) The harness of flex between Main Board and Operation Board is breaking of wire.

3} Instaliation of MEMO button is failure.
4) Operation Board is failure.

5) Main Board is failure.

Checks and Repairs:

1) 2)  Use the digital voitmeter to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PIN22-CN2 PIN22 (“on" period test)

3} Confirm that the MEMO button is installed at correct position,
4) Connect the power source and confirm the voltage of KEYS5 signal, when pressing the POWER button (Power ON).

Check Point Voltage (to GND) Condition
CN2 PIN22 abouts Vv MEMO buton OFF
CN2 PIN22 aboutOV MEMO button ON

If it is abnormal, it is judged that failure of MEMO button or disconnection of halfway pattern. Replace the Operation Board.
5} If there is no problem with the checks in 1}, 2}, 3) and 4) above, Main Board is failure and should be replaced.

POWER OFF IS IMPOSSIBLE.

Major causes:

1} The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2) The harness of flex between Main Board and Operation Board is breaking of wire.

3} Operation Board is failure.

4) Main Board is failure.

Checks and Repairs:
1) 2)  Use the digital voltmeter to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PIN10—-CN2 PIN10 (“on" period test)
CN102 PIN17-CN2 PIN17 (“on” period test)

3) Connect the power source, and confirm the voltage of KEYO signal, when pressing the POWER button {Power ON).

Check Point Voltage {to GND) Condition
CN2 PIN1O about5V POWER button OFF
CN2 PIN10 about0V POWER button ON

If itis abnormal, it is judged that failure of POWER button or disconnection of halfway pattern and replace the Operation Board. If it
isn't abnormal, confirm that 1C2 and Q1 are connected firmly.
4) Ifthere is no problem with the checks in 1}, 2) and 3) above, Main Board is failure and should be replaced.
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Check Point Wave form

IC109 PiIN17 — 14V
M 0.8V
«— about30 us

When the wave form above is not observed, confirm that IC109, X101, C110, C111 and R110 are connected firmly. If it is abnormal,
correct it. After that, if normal operation in not obtained yet, replace main Board.

REDUCE VOLTAGE DISPLAY DOES NOT APPEAR.

Major causes:

1) The power source voltage is low.

2) The battery terminal between battery pack and unit is defective contact (CN103).
3) Main Board is failure.

Checks and Repairs:
same as STEP 3

EXTERNAL INTERFACE DOES NOT OPERATE.

Major causes:

1) Measuring operation stops.

2) The battery terminal between battery pack and unit is defective contact (CN103).
3} Main Board is failure.

4) /F board (option) is failure.

Checks and Repairs:

1) Confirm the mesuring place and hours that more than 3 satellites can be seen.

2) Confirm that Main Board is connected with I/FF board firmly. :

3) Connect the power source and confirm the voitage of ADPT signal, when pressing the POWER button (Power ON).

Check Point © Voltage {to GND)
CN104 PIN3 about 0 V

If the value of voltage is abnormal, 1) or 4) must be caused. If it is normal, use the oscilloscope to confirm the wave form of SO
signal in a state of measuring.

Check Point wave form

CN104 PINT Y

% [k MIN. Pulse width
about 208 us

After measuring, if the value of SO signalis still fixed 5 V and the wave form above is not observed, replace Main Board.

4) It there is no problem with the checks in 1), 2) and 3} above, I/F Board is failure and should be replaced.
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BACK UP OF MEASURING RESULT IS IMPOSSIBLE.

Major causes:

1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2} The harness of flex between Main Board and Operation Board is breaking of wire.

3) The lithium battery voltage becomes low.

4) Operation Board is failure.

Checks and Repairs:
1) 2)  Use thedigital voltmeter to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PIN8-CN2 PIN8 (“on" period test)

3) Confirm that the lithium battery (BA1) is connected firmly and measure its voltage.

Check Point Voltage (to GND)
BA1+ more than2.5V

if the value of voltage is lack, replace BA1.
4) Measure the voltage of backup power source (VBC) in a state of removing the power source.

Check Point Voltage (to GND)
CN2 PINS morethan2V

If the value of voitage is lack, confirm that D1, R7 and J are connected firmly.
If it's abnormal, correct it and confirm that VBC becames voltage value above.

CLOCK OPERATION STOPS.

Major causes:

1) The harness and connector between Main Board and Operation Board are defective connection (CN102, CN2).
2) The harness of flex between Main Board and Operation Board is breaking of wire.
3) The lithium battery voltage becomes low.
4) Operation Board is failure.
5) Main Board is failure.

Checks and Repairs:

1) 2} Usethe tester to confirm that Main Board connects with Operation Board firmly.

Check Point
CN102 PINB—-CN2 PIN8 (“on" period test)

3) Confirm that the lithium battery (BA1) is connected firmly.

Check Point Voltage (to GND)
BAT+ morethan 2.5V

If the value of voltage is lack, replace BAT1.
4) Measure the voltage of backup power source (VBC) in a state of removing.

Check Point Voitage (to GND)
CN2 PIN8 more than 2V

If the value of voltage is lack, confirm that D1, R7 and Jumper J1 are connected firmly, if it is abnormal, correct it and confirm that
VBC becomes voltage value above.
5) Use oscilloscope to confirm if the real time clock (IC109) continues oscillating in a state of removing the power source.
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CABINET, MECHANICAL AND ELECTRICAL PARTS LOCATION
(GP-22)

—— PCB1 |
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Fig. 43
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CABINET AND ELECTRICAL PARTS LOCATION(BC-101)

w
—
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Fig. 44
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ACCESSORIES AND PACKING MATERIALS

BP-155

Fig. 45
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REPLACEMENT PARTS LIST Rel. No. Part No. Part Name & Description Pecs
Model GP-22 Q202 25C4808 TRANSISTOR(S) 1
Notes: ' Q203 25C4515 TRANSISTOR(SY) 1
1. RTL {Retention Time Uimited) Q204 25C4228R TRANSISTOR(S! 1
The marking (RTL) indicates that the Retention Time Is limited for this ltem.
After the discontinuation of this assembly In production, the ltem will continug Q301 25C4784 TRANSISTOR(SI) 1
to be avaifable for a specific period of lime. Q302,303 125C4228R TRANSISTOR(S)) 2
The retention perlod of avaliability is dependant on the type of assembly, and in Q304 35K228 TRANSISTOR(SH 1
accordance with the laws governing part and product retention. Q305 28C2619C TRANSISTOR(SH 1
After the end of this period, the assembly will no longer be available.
2. important safety notice.
Components identified by the A mark special characteristics important for safety. {DIODES)
When replacing any of these components, use only manulacture’s specified parts. D101 MABOS6H DIODE(SYH 1
3. The § mark Indicates service standard parts and may differ from production Dzot MA321 DIODE(SH 1
parts.
4. RESISTORS & CAPACITORS
Unless otherwise specified. (COILS}
All resistors are In ohms( Q ) k=/00002M=1000k(2 L201 PQLARIF27TNJ  |COIL i
All capacitors are In MICRO FARADS{ yF } P=ppF 1202 POLOR1IBANG  JCOIL 1
‘Type 8Watlage of Resistor 1203 PQLQR1BO3SMT {COIL 1
Type L204 PQLQR1B033MT [COIL 1
ERC:Solid ERX:Metal Film PQ4R:Carbon L205 POLQR1BO3IMT {COIL 1
ERD:Carbon ERG:Metal Oxide ERS:Fusible Resistor {206 POQLOR1IBOSEMT JCOIL 1
PQRD:Carbon ERO:Metal Film ERF:Cement Resistor L207 POLQRINSNG  [COIL 1
Wattage 1208 PQLORICIOIKT |COIL 1
[10,16:1/8W liaesiuw  Jizew [w Toaw  [33w] |iLeos PQLORICI0TKT |{COIL 1
‘Type & Vaitage of Capacitor L210 PQLQRIC101KT jCON, 1
Type L211, 212 |PQLORIC470JT [COIL 2
ECFD:Semi-Conduclor ECCD,ECKD,ECBT,PQCBC : Ceramic 1213 POLQRICI01IKT |COIL 1
ECQS:Styrol ECQE ECQV,ECQG : Polyester ‘
PQCUV:Chip ECEAECSZ : Eleclrolytic L301, 302 POLGR14N7G  {COIL 2
ECOMS:Mica ECQP : Polypropylene L303 POLREOO1 COoiL 1
Voltage L304 PQLREOO2 ColL 1
ECQ Type ECQG ECSZ Type Others 1305 POLORIMNIG  {COIL 1
ECQV Type
1H: 50V 05: 50V OF:3.15V | 0J B3V Va5V
2A1100V 1:100V 1AIIGY 1A tov 50,1H;:50V [FILTERS}
2E:250V 2:200V . V35V i1C liev 13 B3V F201 EZFB1557AMOt  |BAND PASS FILTER 1
2H:500V 0J:6.3V 1E,25:25V 2A 100V F202 EFQOHIB7MVP1 SAWFILTER 1
F301 EZFB1575AMOT  |BAND PASS FILTER 1
Rel. No. Part No. Part Name & Description Pcs
(CRYSTAL OSCILLATORS}
MAIN BOARD PARTS X101 PQVCG3276N9Z |CRYSTAL OSCILLATOR 1
X201 PQVCA3023B163 |CRYSTAL OSCILLATOR St
PCBY PQWP1G5500M MAIN BOARD ASS'Y {RTL) 1
(ICs) (RESISTORS)
IC103 PQVI400BFKX IC 1 R101 ERJIGEYJ103 10K 1
iC102 PQVI1039FOF ic 1 R102 ERJ3GEYJ473 47K 1
1C103 PQWIGS500M Ic 1 R103,104 [ERJIGEYJ102 1K 2
1C104 PQVICX5825YF IC 1 R105 ERJBENF7501 7.5K 1
1C105, 106 PQVICX5825TF ic 2 Ri06 ERJBENF3301 3.3K 1
IC107 PQVICX5825YF iC 1 Ri107 ERJBENF2702 127K 1
1C108 PQVITC7S04FR Ic 1 R108 PQ4R10XF1002 110K {
1C109 PQVIRIFSC62 IC 1 R109 ERJIGEYJ103 10K 1
1110 PQVIMB3771F ic i
. R110 ERJIGEYJ105 1M 1
1C201 ANB547S ic 1 Ritt ERJ3GEYJ103 10K 1
IC202 PQVITC7HO4AF iC 1
1C203 PQVICXA1293M ic 1 R201 ERJ3GEYJ102 1K 1
IC264 PQVITCTSO4FR ic 1 R202 ERJ3IGEYJ225  [2.2M 1
10205, 206 PQVILAS004ME Ic 2 R203 ERJIGEYJ392 39K 1
R204 ERJIGEYJ222 2.2K i
R205 ERJIGEYJ682 6.8K 1
{TRANSISTORS) R206 ERJIGEYJ102 1K 1
Q101 25B956R TRANSISTOR(S!} 1 R207 ERJ3GEYJ152 1.5K 1
Q102 UNS5213 TRANSISTOR(SH 5 1 R208 ERJ3GEY.JE83 68K i
Q103 PQVTDTC114Y TRANSISTOR(S!) 1 R209 ERJIGEYJ101 100 1
Q201 2802218R TRANSISTOR(SH) 1 R210 ERJ3GEYJ473 47K 1



https://www.manualsplus.com/

Ref. No. Part No., Value Pcs Rel. No. Part No. Part Nameé & Descriplion ':Pcs
]
R2114 ERJ3GEYJ101 100 1 c222 ECUVIHIONICY  [100P i1
R212 ERJ3GEYJB23 82K 1 c223 ECSTAJIABICE {10 1
R213 ERJ3GEYJ101 100 1 C224 ECUVIHIO2KBY  [0.001 q
R214 ERJ3GEYJ101 100 1 C225 ECSTAJ1ABI0S {10 1
R215 ERJIGEYJ103 10K 1 C226 ECUV1HI02KBY  [0.001 1
A28 ERJIGEYJ392  {3.9K 1 c227 ECSTAJIABI06 |10 1
R217 ERJIGEYJ105 1M 1 c228 ECUVIHIOIKBY  {0.01 1
R218 ERJIGEYJ01 100 1 C229 ECUVIHI03KBY  [0.01 1
- JR219 ERJ3GEYJ101 100 1
i C230 ECUVIHI03KBY  [0.04 1
R220 ERJIGEYJ101 100 1 C231 ECUVIHIO3KBY o0t 1
R221  {ERJIGEYJI0S 1M 1 c232 ECUVIHI03KBY  [0.01 g
R222 ERJIGEYJ102 1K 1 C233 ECUVIHI03KBY  |0.01 1
€234 ECUVIHI03KBY ~ [0.01 BB
R301 ERJIGEYJE23 82K 1 c235 ECUVIHIO4ZFV o1 R
R302 ERJIGEYJ101 100 1 €236, 237 |[ECUViH180JCYV 18P )
A303 ERJIGEYJ104 100K 1 €218 ECUViIH104ZFV o1 i
R304 ERJIGEYJ101 100 1 €239, 240 |[ECUVIHIBOJCY  |18P 2
R305 ERJ3GEYJ104 100K 1
A306 ERJIGEYJ101 100 1 C241 ECUVIHIOAZEY 0.t 1
A308 ERJ3GEYJ471 470 1 C242 ECSTAJIAB106 {10 1
R308 ERJIGEYJI101 100 1 C243 ECUVIHO30CCY " {aP 1
C244 PQCVTZC100 TRIMER CAPACITOR 1
R310 ERJIGEYJ223 22K 1 C245 ECUVIHIOAZFY [0 1
A311 ERJIGEYJ393 39K 1 C246 ECUVIHI02KBY  [0.001 1
R312 ERJIGEYJ101 100 1
A313 ERJ3GEYJ221 220 1 €250 ECSTAJIABIOS |10 I
R314 ERJIGEYJ221  [220 1 Ca51 ECSTAJIABIOS |10 1
R315 ERJ3GEYJ271 270 1 c252 ECUMIHORSCCV  {0.5P 1
R316 ERJIGEYJ180 18 1 €253 ECUMIHI01JCV  [100P 1
A3t7 ERJIGEYJ271 270 1 €254 ECUVIHO40CCY  {4P 1
€301 ECUV1IHOBODCY  [6P 1
(CAPACITORS) €302 ECUVIHID3KBY  [0.01 R
C10 ECUVIHIDAZFY {01 si 1 €303 ECUVIHI0ZKBY  {0.001 1
c102 ECSTICY105 1 st €304 ECUVIHI20JCV  {12P 1
C103-107 |ECUVIH104ZFV  [0.1 sl s €305 ECUV1IHO40CCY 4P 1
c108 ECSTAJIAC226 |22 1 €308 ECUVIHIRSCCV |159 1
C109 ECUVIH104ZFV  [0.1 s 1 c3a7 ECUVIHIZ20JCV  l12P 1
C308 ECUVIHIGIICY  [100P 1
C110 ECUVIHIS0JCY  [15P 1 €308 ECUVIH220JCV  |22P 1
cin ECUVIHIS0JCY  |15P 1
c112 ECUVIHIOAZFV [0t St c310 ECUVIHIZ20JCY  [12P 1
c113 ECSTAJ1AC226 |22 1 Catt ECUVIHIRSCCV {15P 1
C114 ECSTICY225 2.2 1 ca12 ECUVIHI20JCY  {12P 1
C11s5 ECUVIMI04ZFV 0.1 S 1 C313 ECUVIHIOLICY 100P 1
C116 ECUVIHI04ZFY 0.1 st C314 ECUVIHI50JCY  |15P 1
C117 ECUMIHBB0JCV  (88P ] C315 ECUVIHIONICV 10CP i
c118 ECUVIHI04ZFV  {0.1 sl 1 €316, 317 [ECUVIH270JCV  27P 2
c119 ECUVIH333KDV  10.033 S| 1 C318-323 |ECUVIHI04ZFV |01 5
€201, 202 |ECUVIHIDAZEY o1 sf 2 Ca24 ECUVIHICIJCY  [100P 1
€203 ECSTAJIABIOS 110 1 C325 ECSTAJIABI06 10 1
€204 ECSTICY105 1 S| 1 €326 ECUVIHB20JCV  {B2P 1
c205 ECSTICY225 22 st 1 c327 ECUVIHIZ20JCY  {12P 1
c206 ECUVIHIO3KBY  {0.01 1 €328 ECUVIHATOJCY  |47P 1
C207 ECUV1iH040CCV 4P 1 Caze ECUVIHI80JCV  [18P 1
C208 ECUVIHIOtCY  |100P 1
£209, 210 [ECUVIHIS0JCY  [15P 2
(CONNECTORS)
cat ECUV1IHO50CCY  |5P 1 CNi0t  |POJSO2A11Z CONNECTOR, 2P 1
c212 ECUViH101JCY  |100P 1 CN102  |PQUS24A127 CONNECTOR, 24P 1
C214, 215 [ECUVIHO70DCV  |7P 2 CN103  {PQJT100092 CHARGE TERMINAL !
c216 ECUViHO30CCY 3P 1 CN104  |PQUT10010Z INTERFACE TERMINAL 1
c217 ECUV1IH101JCV  |100P 1 CN201  [PQJS01A0BZ CONNECTOR, 1P B
c218 ECUVIHIRSCCY |1.5P 1 CN202  |PQJSO1A0BZ CONNECTOR, 1P o
c219 ECUV 1H150JCV 15P 1 "JCN203 PQJS02A11Z CONNECTOR, 2P 1
CN301 PQJSQIACEZ CONNECTOR, 1P 1
c220 ECUVIHI20JCV  [12P 1 CN302 |PQJSO1A08Z | |CONNECTOR, 1P 1
C221 °  {ECUVIHI04ZFV - 0.1 sl 1 CN303  {PQJS01A08Z CONNECTOR,1P 1
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Rel. No. Part No. Part Name & Description Pcs Ref. No. Part No. Part Name & Description Pes
CN304  {PQJS02A112 CONNECTOR, 2P 1 C11 ECUV1IH104ZFV |01 st 1
OPERATION BOARD PARTS C15 ECUV1IH104ZFV |01 Sl 1
C16  |ECUVIHI04ZFV 0.1 S| 1
PCB2 PQWP2G5500N QOPERATION BOARD ASS'Y (RTL) 1 C17 ECUVIH104ZFV (0.1 S 1
Ccig ECUV1IH104ZFV 0.1 S 1
(iCs)
IC1t PQVIPD7225GB ic 1 (CONNECTOR})
IC2. PQVISN7H00D IC 1 CN2 PQJS24A132 CONNECTOR, 24P 1
ATTERY CHARGER BOARD PARTS
{TRANSISTORS) )
Q1 UNS5213 TRANSISTOR(SI) S 1 PCB3 |PQWPG36M BATTERY CHARGER BOARD ASS'Y (RTL} 1
Q3 2SB956R TRANSISTOR(SH) 1
Q4 25B956R TRANSISTOR(SI) 1 {ic)
Q5,6 UN5213 TRANSISTOR(SH) " sl 2 IC401 |AN6780 IC i
Qs PQVTDTC123E TRANSISTOR(SI) - - : 1
(TRANSISTORS)
Q401 |2SD1991A TRANSISTOR(SI) 1
(DICDES) Q402 [2SD1266 TRANSISTOR(S!) 1
D1 MA718 DIODE(SHY 1 Q403 |2SD1991A TRANSISTOR(SI) 1
D2-5 PQVDCL1I70YGC |LED 4 Q404 [25D1991A TRANSISTOR(SI) 1
D6 MA110 DIODE(S1) 1 Q405 PQVTDTC144ES |TRANSISTOR(SI) 1
Q406 |PQVTDTC144ES |TRANSISTOR(SI) 1
Q407 [PQVTDTC144ES |TRANSISTOR(SI!) 1
(BATTERY)
BA1 PQPCR2025T09 LITHIUM BATTERY 1
(DIODES)
D401 1SS131 DIODE(SY) 1
(SWITCHS) D402 185131 DIODE(S]) 1
St EVQQEJO4K SWITCH 1 D403 PQVDS5688G DIODE(S}) 1
S2-7 EVQQFV02K SWITCH 6 D404 1MA4062 DIODE(SI) 1
- D405 {LN21RCPHV LED S 1
D406  |PQVDS5688G DIODE(S!) 1
(LCD) 0407 PQVDSS5686G DIODE(ST) 1
LCD PQADDLC2957 LIQUID CRYSTAL DISPLAY 1 D408 PQVDS5688G DIODE(S!)
(RESISTORS) (JACK)
J1 ERJ3GEYJOR0O ¢ 1 J PQUJ1B6Z DC JACK 1
R1 ERJ3GEYJ472 4.7K 1
R2 ERJ3GEYJ103 10K 1 (RESISTORS)
R3 ERJIGEYJ4T73 47K 1 R401 ERDS2TJ561 560 1
R4 ERJIGEYJ102 1K 1 R402 |ERDS2TJS61 560 1
R5 ERJ3GEYJ102 1K 1 R403  |ERDS2TJS61 560 1
R6 ERJIGEYJ102 1K 1 R404 ERDS2TJ561 560 1
R7 ERJIGEYJ222 2.2K 1 R405 |ERDS2TJ150 15 1
Ra ERJ3GEYJ103 10K 1 R406 ERDS2TJ103 10K 1
Rg ERJ3GEYJ154 150K 1 R407 ERDS2TJ473 47K' 1
R408 ERDS2TJ473 47K 1
R10 ERJ3IGEYJ222 2.2K 1 R409 ERDS27J103 10K 1
A1 ERJ3GEYJ222 2.2K i
R12 ERJ3GEYJ222 2.2K 1 R410 ERDS2TJS61 560 1
Ra11 ERDS2TJ332 3.3K 1
R20 ERJBGEYJ750 75 1 R412 ERDS2TJ564 560K 1
R21 ERJ3GEYJ183 18K 1 R413 ERDS2TJ101 100 1
R414 ERDS2TJ473 47K 1
{CAPACITORS)
Ct ECUV1H104ZFV [0 S 1 (CAPACITORS)
c2 ECUViH104ZFV 0.1 S 1 Ca01 ECEA1EU331 330 1
C3 ECUVIH104ZFV (01 S 1 C402 ECEA1AKS101 100 1
Ca ECUV1IH104ZFV 0.1 S 1 C403 ECEAIEU470 47 S| .1
cs ECUVIHI04ZFY 0.1 s| 1 C404  |ECEAICKS100 |10 T
(of ] ECUVIHI04ZFV {01 sl Ca05 [ECEAICMI00 10 1
Cc7 ECUVIHI04ZFV - 0.1 S 1 C406 ECQV1H3334Z 0.033 1
[oli} ECUVIH104ZFV  J0o S| C407 |ECQV1H333JZ 0.033 1
Cc9 ECUVIH104ZFV 0.1 S 1
C10 . {ECUV1H104ZFV 0.1 : S 1
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SPECIFICATIONS

Ref, No. Part No. Part Name & Description Pcs
{OTHER)
£400 PQJT3134Z TERMINAL 2
CABINET AND ELECTRICAL PARTS
1 PQYMGSS500N FRONT CABINETCABINET ASS'Y 1
2 POBX1002721 BUTTON, FUNCTION 1
3 PQMHR10034Z HOLDER, FUNCTION BUTTON 1
4 POBC1Q03021 BUTTON, MODE 1
S PQHR100332 HOLDER, MODE BUTTON 1
6 PQSA10002Z ANTENNA 1
7 PQUE10013Z FLAT CABLE 1
8 PQYFGS5500M REAR CABINET ASS'Y 1
81 PQHG10028Z RUBBER PARTS, PACKING 1
g PQHG10032Z RING 8
10 PQHE 100102 SCREW 8
11 POKT10001Z PiN 1
i2 POKH10001Z HAND STRAP 1
13 POQYMG36M UPPER CABINET 1
14 PQJT100132 TERMINAL 2
15 PQKF10023Y1 LOWER CABINET 1
18 PQHG316Z RUBBER PARTS, FOOT 4
17 PQGT10374Y NAME PLATE 1
18 PQQTI0282Z LABEL, ADAPTOR 1
ACCESSQRIES AND PACKING MATERIALS
Al KX-A10 AC ADAPTOR Asl 1
A2 PQQOK10001Z SOFT CASE 1
Al POQW10281Z INSTRUCTION BOOK (ENGLISH) 1
{QUICK REFERENCE)
Ad JPQQW102412 INSTRUCTION BOOK {SPANISH) 1
{QUICK REFERENCE)
AS PQQX10283Z INSTRUCTION BOOK 1
P1 PQPK102642 GIFT BOX 1
p2 PQPN10080Z CUSHION-A 1
P3 POPN10154Z ACCESSORY BOX i
P4 POPN10158Z CUSHION-B 1
Ps POPN101562Z CUSHION-C 1
Ps PQPPS4Y PROTECTION COVER 5
P7 XZB15X25A04 PROTECTION COVER {SOFT CASE) 1
P8 XZB20X25A04 PROTECTION COVER (DOCUMENTS) 1

GP-22 RECEIVER

Receiving Methode

5channel, paralle! receiving
(1575.42 MHz)

Receiving sensitivity

~ 130 dBm

Position accuracy

15 m RMS (GDOP £ 6) i
Position accuracy may be degraded
up to 328 feet

2D RMS under the control of the U.S.
Department Defense.

Display type

2 lines, 7 segments, LCD

Memory backup

5 years (Internal Lithium battery)

Ambient temperature

~10°Cto +50°C {14°F to 122°F )

Power supply

Rechargeable battery
Lasting time: Approx. 80 min. in
continuous use at 68 °F)

5 AA alkaline batteries
Battery life: Approx. 300 min. in
continuous use at 68 °F )

Dimensions
(W x HxD)

65 X 131 X 35 mm

2% X 5%2 X 1¥in

{when using rechageable battery)
85 X 131 X 52 mm

2% X 1y X 2'hein

{when using battery case)

Weight

240 g (8.4 02) mai body only

330 g (11.6 oz) with rechargeable
battery

420 g (14.7 oz) with alkaline
batteries

CHARGER

Ambient temperature

+10°C to +35°C (50°F to 95°F )

Dimensions
(W xX H x D)

66 X 34 X 130 mm
2% X 1% x 5, in

Weight

Approx. 100 g (3.5 02)
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