SECTION 7 ELECTRICAL SYSTEM

Group
Group
Group
Group
Group
Group

1 COMPONENE LOCALION +++++ve+evsssevssersssenseriseeiserisei i 7-1
D EIQCHICAI GIIGUIL -++++++++r+-rererrerererserermrmerersrseerseseserersetssesesessssesesssseesssseessssesees 7-3
3 MONIOMNG SYSIBM ---reussriesssssusssissssisssissssissssssssssssssssssssss st s ssssess 7-22
4 Electrical Component SPECIfICAtion --:---+-ssrssseeeserrseeseriseeieriieiesieeeenan. 7-38
5 COMNECLONS -++++++rsserersererersentrsesenersrsentasesentasesestasesenessesenteseseeasesesssesesesesensanas 7-45

6 Troub|eshooting .............................................................................................. 7-62



SECTION 7 ELECTRICAL SYSTEM

' GROUP 1 COMPONENT LOCATION

1. LOCATION 1

0 NOoO Ok W

Radio & cassette(STD)
Radio & CD player(OPT)
Aircon & heater switch

Rear wiper/washer switch
Mirror defrost switch(Option)
Beacon switch(Option)

Kick down switch

Horn button

Multi function switch

9
10
11
12

14
15
16

S

14

15
16
17
18

Hazard switch

Kick down switch

Starting switch

Ride control switch(Option)
Pump motor switch(Option)
Parking brake switch

Main light switch

Work lamp switch

Auto select switch
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Clutch cut off switch
Transmission control unit(TCU)
Fuse box

Relay board

Cigar lighter

12V socket

Engine control module(ECM)



2. LOCATION 2

Proximity switch
Head lamp
Front turn lamp
Proximity switch
Horn

a WD =

1514

Work lamp
Switch panel
Alternator
Work lamp
10 Master switch

© 00N O

11
12
13
14
15

131211 10
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Number plate lamp
Back up buzzer
Rear combi lamp
Battery

Fuel sender



1. ILLUMINATION CIRCUIT

1) OPERATING FLOW

Fuse box (No.2) — lllumination switch [CS-21(1)] — Switch ON, 1st step

[: [CS-21(7)] — All switch indicator lamp ON

[CS-21(5)] —Fuse box(27) I/conn [CN-4(12)] — LH Combi clearance lamp ON [CL-15(4)]
E I/conn [CN-10(6)] — RH Head lamp ON [CL-4(3)]
I/conn [CN-15(10)] — Cluster [CN-56(17)] — Al cluster gauge and
[ LCD lamp ON
Hazard switch indicator lamp ON

——Fuse box(28)[ I/lconn [CN-4(10) [: Number plate lamp ON [CL-21(2)]

RH Combi clearance lamp ON [CL-14(4)]
I/conn [CN-10(7)] — LH Head lamp ON [CL-3(3)]

2) CHECK POINT

Engine Key switch Check point Voltage

© - GND (Switch input)
- GND (Switch output)
OFF ON . 20~25V
- GND (To light)
(

@ - GND (To cluster)

% GND : Ground

7-5



ILLUMINATION CIRCUIT

FUSE BOX
BEACON/RR WORKLAM 2A
10 oW ILL.LAMP _20A
11 YW HEAD LAMP =
BACK/STOP LAMP
CLUSTER
CASSETTE o
7 ROr ILLUMINATION LAMP _ 5A
=ty
6 RW ILLUMINATION LAMP _ 5A |
£ E3128)
CN-36
R 35
LH HEAD LIGHT
o1 Lo@
2 i\X
10 14 G O|Hi
20 G0 B 30|C ®
30 odxlE
40 CL-3
50
ILL & HEAD LAMP SW s ZA RO || 4 ol BOr 13
9o—(R—<10/710° — SALBW.| 7 oD 14 RH HEAD LIGHT
******** 90 8o o 14]Lol %
P - °4 1o o/ @
21 4 o7 = l 1%2 13 ROr ig'g
7ot |06 R 35 110 ¢——C3LE o qE|®
Chadl J |os 120 CL-4
oa YW 11 foo
odo B_G31 NUMBERPLATE LAMP
14 36A RW
20 oW 10 150 GiB
10 CN-10 o1
Cs-21 CL-21
10
1 /%% 20
30 36 RW
40 ?
50 G4 B
60
ALL SWITCH INDICATOR LAMP ON 76 @
80
90
S EW | | ohmmRW 36 LH COMBI REAR
38 ROr
O o
7 ror| | 11 Ror 38 [ 4e1c @
12 30T
G6 B (Z)
130 ol
140 o1gs @
CN-4 CL-15
CLUSTER
RS232 RX
5
7A BO NC
ZEBOL | 190 9 - ILLUMINATION
90 F/R SIGNAL
8o SERIAL-L
70 SERIAL-H
NC
60 GND
50 GND
40 RS232 TX
30 PROGRAM DUMP
20 NC
MIRROR HEATED
10 HIGH BEAM
CN-15 RH TURN
LH.TURN
BATT 24V
- G 24V
3 G 24V
S CN-56
HAZARD SW
7807AEL03
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2. HEAD LIGHT CIRCUIT

1) OPERATING FLOW
Fuse box(No.3) — Head light switch [CS-21(4)] — Light switch ON, 2nd step [CS-21(2)]
—= l/conn [CN-16(7)]— Multi function switch [CS-11(8)]
Multi function switch MIDDLE [CS-11(7)] — l/conn [CN-16(6)] — l/conn [CN-10(8)]
[: LH Head light low beam ON [CL-3(1)]
RH Head light low beam ON [CL-4(1)]
Multi function switch DOWN [CS-11(6)] I/conn [CN-16(5)] — I/conn [CN-10(2)]
[: LH Head light high beam ON [CL-3(2)]
RH Head light high beam ON [CL-4(2)]
I/conn [CN-15(7)]
— Cluster high beam pilot lamp ON [CN-56(6)]

2) CHECK POINT

Engine Key switch Check point Voltage

-GND
-GND
-GND
-GND
-GND
-GND
-GND
-GND

Switch input)
Switch output)
Multi function input)

Multi function output)
OFF ON 20~25V

Multi function output)

® ©@ ® ® ® ©

Low beam)

High beam)

® Q

Passing B)

% GND : Ground
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HEAD LIGHT CIRCUIT

FUSE BOX
BEACON/RR WORK LAM 20A
ILL.LAMP
11 YW |HEAD LAMP
BACK/STOP LAMP
CN-36
15a Gy LHHEAD LIGHT
7 AN oo
20[HINX/
ILL & HEAD LAMP SW 10 3o|C
S8V [,y 12 G322 B SolE|®
00
o @080 (1 30 CL-3
- 4080 4 0
; i RH HEAD LIGHT
2ol o7 50 15 GW
7er g |06 60 ¢ 12 V ZOHA@
Y J |os 70 | G31 B '
o LAY 8 oLLGW 15 o—soc®
134 GW 0dQlE
Q30 90
ol poktsl W i CL-4
i = .
== 1o TaoBes
CS-21 150
CN-10
CLUSTER
RS232 RX
C0O0000000O00O0O0 Olo GND
—— z ILLUMINATION
F/R SIGNAL
SERIAL-L
SERIAL-H
NC
120 GND
110 GND
100 RS232 TX
90 PROGRAM DUMP
NC
68A V 80 MIRROR HEATED
7 HIGH BEAM
60 RH TURN
50 LH.TURN
10 BATT 24V
G 24V
30 G 24V
SNE 20 CN-56
3 B4 © b PS 10
R % IS B /@) 8 CN-15
N
- OO0 O
| 0 < -
[} C 00000
1)
© <
(6]
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I o
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o ~ AN ) oc
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3. WORK LIGHT SWITCH

1) OPERATING FLOW

% lllumination switch : ON position

(1) Work lamp switch ON (1st step)
ILL & head lamp switch [CS-21(7)] [: Work lamp switch indicate lamp ON

Work lamp switch [CS-36(1)—(7)] —
Front work lamp relay[CR-3(30)—(87)] — I/conn [CN-7(2)]
[: RH Front work lamp ON [CL-5(2)]
LH Front work lamp ON [CL-6(2)]

(2) Work lamp switch (2nd step)
Work lamp switch [CS-36(4)—(2)] — Rear work lamp relay [CR-55(30)—(87)] —
I/conn [CN-4(14)] [: LH Rear work lamp ON [CL-22(2)]
RH Rear work lamp ON [CN-23(2)]

2) CHECK POINT

Engine Key switch Check point Voltage

- GND (Work lamp power input)
@ - GND (Work lamp power output)
OFF ON 20~25V
@ - GND (Front work lamp)
(

- GND (Rear work lamp)

x GND : Ground
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WORK LIGHT SWITCH

FUSE BOX
5G BEACON/RR WORK LAMP_20A
10 O'W |ILL.LAMP 20A
=23
HEAD LAMP 20A
BACK/STOP LAMP _10A
HORN/CONVERTER _ 30A
AIR-CON/HEATER _ 30A -
CIGAR LIGHTER/MIRROR_ 30A
SWITCH
30A
WIPER 2onf
FR WORK LAMP 30A
15 Gr
EMER STEER/RIDE CON__ 20A
&
CN-36
OPT
RW 2F FROT WORK LAMP
CL-36
FRONT WORK LAMP
RW 2E O o
e
[ - o)
CL-35
FR WORK LAMP RY 19 qw 2 FRONT WORK
7. 2 LAMP,LH
86 30 8822 B G16 30 : RW 2A
870 [ 171 40 )\ B G22
860 Sl 20 50
85 8787 Gr 15 60
300 70 5 ot FRONT WORK
CR-3 \G> 5 LAMP,RH
90 )
110 By
120 CL-5 OPT
REAR WORK LAMP
139 R 10 R 10 °
14 ) SRR o
150 [ 040
CN-7 CL-32
RR WORK LAMP RY REAR WORK LAMP
86 30 \87ao BR_10A
roo /B G17 10 B G26 @
a70 LB63 20 oL
L 180 30 -33
85 87874 56° 40
CR-55 60 40A R d
g e Y
80 g
WORK LAMP SW - 90 CL-22
100
9o ® 77777 10 ?ER 1G 110
s CRiR e
2T or oSl 139 R 40 s 40 R :
7h {1 lo6 1 P G2 B @
5¢ | 1 |o5
capRIE @ CN-4 CL-23
| ©30 S
ol b o LL180
g 10 R 1E ¢ /
CS-36 EARTH 1
cs-21
9—R—10710°
T[990
|- °4
207 | 270 R 1
7: \i\H:ﬂ o6
Eladi o 5 |05
04
f ogo
pi Sy 20
- == Oorw 10
= 10
ILL & HEAD LAMP SW : ON(1st step)
7807AEL5

7-10



4. STARTING CIRCUIT

1) OPERATING FLOW
Battery(+) terminal — Fusible link [CN-60(1)—(2)] — Master switch [CS-74]
— Il/conn [CN-1(1)] — Fuse box (No.15) Start switch [CS-2(1)]
E ECM power relay [CR-25(30)]
Power relay [CR-35(30)]

* The gear selector lever is neutral position. It is necessary condition before the starting.
The gear selector has an output signal which is activated whenever the shift lever is in the neutral
position. This signal can be used to control a relay and prevent engine from starting whenever the shift
lever is not in the neutral position.

(1) When start key switch is in ON position
Start switch ON Start switch [CS-2(2)] — l/conn [CN-3(9)] — Battery relay [CR-1]
— Battery relay operating(All power is supplied with the electric component)
Start switch [CS-2(3)] — ECM power relay [CR-25(30)—(87)] — Fuse box[No.21]

—=l/conn [CN-2(6)] — I/conn [CN-12(10)] —
OEM port 50P[CN-93(38)]
Power relay[CR-35(30)—(87)] — Fuse box[No.23]
— MCUI[CN-58(12)]

(@) When start key switch is in START position
Start switch START [CS-2(5)] — Start safety relay [CR-5(30)—(87)] — l/conn [CN-3(4)]
— [CN-13(8)] — Start relay [CR-23] — Starter(Terminal B+ and M connector of start motor)

2) CHECK POINT

Engine Key switch Check point Voltage

- GND (Battery B)
- GND (Fusible link)
- GND (Start key B terminal)
- GND (Start key BR terminal)
Running ON - GND (I/conn CN-3(9)) 20~25V
- GND (Start key ST terminal)
- GND (Start safety relay output)
- GND (MCU)
(

- GND (Start key ACC terminal)

® 0 @ ® 6 6 0 6

©

% GND : Ground
x  ECM : Electronic control module

7-11



STARTING CIRCUIT
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5. CHARGING CIRCUIT
When the starter is activated and the engine is started, the operator releases the key switch to the ON
position.
Charging current generated by operating alternator flows into the battery through the battery
relay(CR-1).
The current also flows from alternator to each electrical component and controller through the fuse
box.

1) OPERATING FLOW

(1) Warning flow
Altermator [CN-74(2)] — l/conn [CN-13(9)] — l/conn [CN-3(5)] — MCU[CN-58(25)]
— Cluster charge warning lamp ON

@ Charging flow
Alternator — Starter [CN-45(B*)] — Battery relay [CR-1]

[: Battery(+) terminal — Charging
Fusible link [CN-95(1)—(2)] — l/conn [CN-1(2)] — Fuse box

2) CHECK POINT

Engine Key switch Check point Voltage

- GND (Battery)
- GND (Battery relay)

- GND (ALT B)

(
(

Running ON ( 20~28V
- GND (
(MC
(

ALT 2)
- GND (MCU)
- GND (Fuse box)

® e 6 0 o

®

% GND : Ground
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CHARGING CIRCUIT
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6. ELECTRIC PARKING, DECLUTCH CIRCUIT
1) OPERATING FLOW

(1) Parking OFF
Fuse box (No.8) — Parking switch OFF [CS-17(6)—(8)] — Parking solenoid ON (Activated)
— Parking brake released (By hydraulic pressure)

(@ Parking ON
Fuse box (No.8) —= Parking switch ON Parking solenoid [CN-71] OFF
— Parking brake applied [By spring force]
[CS-17(5)—(7)] — T/M control unit [CN-157(21)]
— T/M declutch

(3 Declutch ON
Fuse box (No.8) — Clutch cut-off switth ON —= Clutch cut-off switch [CS-42(5)—(1)]
—— MCU [CN-58(10)—(29)] — Service brake applied — Service brake pressure switch
ON [CD-5] — T/M control unit [CN-157(66)] — Declutch

2) CHECK POINT

Engine Key switch Check point Voltage

- GND (Parking switch input)

- GND (Parking switch output)
-GND
-GND
- GND (Parking solenoid)

- GND (Pressure switch clutch cut-off)

(

(

(Parking switch input)
Running ON 20~25V
(Parking switch output)

(

(

® @ ® ® ® ©

% GND : Ground
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ELECTRIC PARKING, DECLUTCH CIRCUIT
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7. WIPER AND WASHER CIRCUIT

1) OPERATING FLOW
Fuse box (N0.9) — Wiper relay [CR-4(30)—(87a)] I/lconn [CN-17(9)] —
E Front wiper motor [CN-21(1)]
Wiper relay Lo [CR-26(86), (87)]
— |/conn [CN-15(8)] — Muilti function switch [CS-12(6)]
— |/conn [CN-8(1)] — Rear wiper & washer switch [CS-35(1)]
— Rear wiper motor [CN-102(1)]

(1) Front washer switch ON
D Washer switch ON [CS-12(6 ][: Washer tank [CN 15(12)] — Washer operating
MCU [CN-58(5)—(33)] — Front wiper relay Lo

[CR-26(87)— (30)]4 I/conn [CN-17(13)] —
Front wiper motor [CN-21(5)] — Wiper motor operating(Low)

(@) Front wiper switch ON

@ INT position
Wiper switch ON [CS-12(6)—(1)] — I/conn [CN-15(13)] — MCU [CN-58(8)—(33)] —
Wiper relay Lo [CR-26(87)—(30)] — I/conn [CN-17(13)] — Front wiper motor [CN-21(5)] —
Front wiper motor intermittently operating

® Lo position
Wiper switch ON [CS-12(6)—(4)] — l/conn [CN-15(10)] — Wiper relay Lo [CR-26(87a)—(30)] —
I/conn [CN-17(13)] — Front wiper motor [CN-21(5)] — Front wiper motor operating (Low)

@ Hi position
Wiper switch ON [CS-12(6)—(3)] — l/conn [CN-15(11)] — Wiper relay Hi [CR-4(30)—(87)] —
I/lconn [CN-17(12)] — Front wiper motor [CN-21(4)] — Front wiper motor operating(High)

(3) Auto-parking(When switch OFF)
Switch OFF — Fuse box (No.9) — Wiper relay Hi [CR-4(30)—(87a)] — I/conn [CN-17(9)] —
Front wiper motor [CN-21(1)—(2)] — Multi function switch [CS-12(5)—(4)] — I/conn [CN-15(10)] —
Wiper relay Lo [CR-26(87a)—(30)] —~ l/conn [CN-17(13)] — Front wiper motor [CN-21(5)] —~
Wiper motor stop

\_//-\

(4) Rear wiper and washer switch
® Wiper switch ON(1st step)
Wiper switch ON [CS-35(1)—(6)] — I/conn [CN-8(4)] — Rear wiper motor [CN-102(5)] —
Rear wiper motor operating
® Washer switch ON(2nd step)
Washer switch ON [CS-35(1)—(8)] — l/conn [CN-8(2)] — Rear washer tank [CN-103(2)] —
Washer operating
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2) CHECK POINT

Engine

Key switch

Check point

Voltage

Stop

ON

© ©®®OBeee e o

- GND
- GND
-GND
- GND
- GND
-GND
- GND
- GND
-GND
- GND

Front wiper switch power input)
Rear wiper switch power input)
Wiper relay power input)

Front wiper motor Lo power input)
Front wiper motor High power input)
Wiper relay power input)

Front washer power output)

Rear washer power output)

Front wiper motor power output)

o~ o~ o~ o~ o~ o~ o~ o~ o~ o~

Rear wiper motor power output)

20~25V

% GND : Ground
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WIPER AND WASHER CIRCUIT
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HAZARD, TURN AND ROTARY CIRCUIT
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