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BE -2

BODY ELECTRICAL SYSTEM

GENERAL

SPECIFICATIONS  crocuso
MULTIFUNCTION SWITCH

- ltems

Specifications

Rated Voltage k

DC 12v

Operating temperature range

-30°C - +80°C (-22 - +176°F)

Rated load
Dimmer & passing switch

Lighting switch
Turn signal & lane change switch
Wiper switch

Wiper mist switch

Washer switch

Variable intermittent wiper volume switch
Rear wiper & washer switch

Horn switch

High : 1A (Relay load)

Low : 1A (Relay load)
Passing : 1A (Relay load)
Lighting : 1A (Relay load)

6.6 = 0.5A (Lamp load)

Low, High : 4.5A (Motor load)
Int. : 0.22 = 0.05A (Relay load)
Lock : Max. 28A (Motor load)
4.5A (Motor load)

4A (Motor load)

Max. 25mA

Rear wiper : 0.2A (Relay load)
Rear washer : 4A (Motor load)

INSTRUMENTS AND WARNING SYSTEM

1A (Relay load)

Warning lamps Bulb wattage (W) Color
High beam LED Blue
Low fuel LED Amber
Turn signal (LH, RH) LED Green
Battery (charge) LED Red
Oil pressure LED Red
Air bag Bulb (1.4W) Red
Parking brake LED = Red
Seat belt LED Red
Check engine Bulb (1.4W) Amber
ABS LED Amber
Door ajar LED Red
Trunk lid open LED Red
Cruise LED Green
TCS LED Amber
TCS OFF "LED Amber




GENERAL

BE -3

SERVICE SPECIFICATIONS crocoin
INDICATORS AND GAUGES

Tachometer
Type
Standard values

Fuel gauge
Type

Standard values

ltems Specifications
Speedometer

Type o Cross-coil type

Input spec. o HallIC type : 4 pulses/rev. :
Indication o Km/h:637rpm X 4 pulses/rev. indicates 60Km/h

o MPH : 1026 rpm x 4 pulses/rev. indicates 60MPH
Standard values -
Velocity (Km/h) 20 40 60 80 100 120 140

Tolerance (Km/h)| 20-24.4 40-43 60-64.4 80-85.5 | 100-105.5 | 120.5-126 | 140.5-146
Tolérahce (Km/h)| 20-24.4 40-44.4 60-65.4 81-86.5 | 102-107.5 | 123-128.5 | 144-149.5
Velocity (Km/h) 160 180 200 220 240 Area
Tolerance (Km/h)| 160.5-166 | 181-186.5 | 201-206.5 | 221-226.7 | 241-246.7 Others
Tolerance (Km/h){ 165-170.5 | 186-191.5 | 207-212.5 |227.7-233.5/248.5-254.3 EEC & General

Velocity (MPH) 10 20 40 60 80
Tolerance (MPH)|  10-14.4 20-23 40-44.4 60-65.5 80-85.5
Tolerance (MPH)|  8.5-11.5 18.5-21.5 38.5-41.5 58.3-61.7 78.3-81.7

Velocity (MPH) 100 120 140 160 Area
Tolerance (MPH)| 100.5-106 120.5-126 140.5-147 | 160.5-167 | ExceptUS.A
Tolerance (MPH)| 98.3-101.7 | 118.3-121.7 | 138.1-141.9 | 158.1-161.9 USA

o Tap the speedometer to prevent hysterisis effects during inspection.

o Cross-coil type (4cyl : 2pulses/rev, 6¢cyl : 3pulses/rev)
Revolution (RPM) 1,000 | 2,000 | 3,000 | 4,000 5,000 | 6,000 | 7,000 | 8,000
Tolerance (RPM) +100 +125 +150 +150 +150 +180 +210 +240

o Tap the tachometer to prevent hysterisis effects during inspection.

o Cross - coil type (Fixed point type : Pointer should not fall into the "E" point but indicate remaining
fuel level when the ignition is off)

Level Gauge
Resistance (Q) Gauge angle (°)
E (Empty) 97 -45+25
1/2 325 0+50
F (Fuu) 6 ] 45+ 25

o Inspectionorder: E — F —E
The level must be reached within 7 minutes after the resistance is set for Full or Empty.
o Point stability tolerance : Within +6°
Apply power for 10 minutes. Then turn off the power for an hour and read the position of the pointer.

ETOCO010A
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BODY ELECTRICAL SYSTEM

ltems Specifications
Temperature gauge
Type o Cross - coil type
Indication standard -
Temperature Angle () Assembled tolerance (°)
60°C 0 -
85°C ~ 110°C 38 3
Red zone (over 125°C) 90 7
o Inspection order: OFF—C—H
Resistance of Temperature ("C) 60 85 110 125
temperature sender Resist 143.4+2 58.1x2 26.9+2 17.5+2
5%
(NTC) esistance (Q) Az NES 9+
Torque gauge
Type Stepper motor
Input spec. ISO CAN 2.0A 500Kbps
Standard values Indication (N.m) 0 50 100 150 200 400
Tolerance (N.m) +5 +5 +5 +5 20 +20
Instantaneous fuel
consumption gauge
Type Stepper motor
Input spec. Speed input (Hall IC)
Injection input from EMS.
Standard values Indication (2/100km) | 0 5 10 15 20 | ~Max. | Atidle
Tolerance (£/100km) 2 +2 +2 +2 3 +10  |Indicate "0"
Voltage gauge
Type Stepper motor
Input spec. o Battery in‘put voltage
Standard val
andard values Indication (V) Below 85V | 10 12 14 16 Above 16V
Tolerance (V) Indicate "Min." +0.5 +0.5 +0.5 +0.5 Indicate "Max."
ETOC010B
LIGHTING SYSTEM
ltems Bulb wattage(W)
Head lamp 55W / 55W (High / Low beam)
Front turn signal lamp 21w
Front position lamp 5W
Front fog lamp 51W
Rear combination lamps
Tail/stop lamp 5W / 21W
Back up lamp 21W
Turn signal lamp 21W
Luggage lamp 5W
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ltems

Bulb wattage(w)

Center high mounted stop lamp

internal type : 2.4W (LED)
External spoiler type : 3.5W (LED)

Overhead console lamp 10W x 2
License plate lamp 5W x 2
AUDIO
ltems H250 H260
Rated output Max. 20W x 4 Max. 20W x 4
Load impedance 40 x 4 40 x 4

Band

AM/FM, LW/MW/FM

AM/FM, LW/MW/FM

Tuning type

PLL Synthesized type

PLL Synthesized type

Dark current

Max. 2mA

Max. 3.8mA

AM : 531~1602KHZ/9KHZ

AM : 531~1602KHZ/9KHZ

FM : 87.5~108MHZ/100KHZ

FM : 87.5~108MHZ/100KHZ

Frequency range / Channel

LW : 153~279KHZ/1KHZ

LW : 153~279KHZ/1KHZ

MW : 531~1602KHZ/9KHZ

MW : 531~1602KHZ/9KHZ

FM : 87.5~108MHZ/50KHZ

FM : 87.5~108MHZ/50KHZ

WINDSHIELD WIPER AND WASHER

items

Specifications

Wiper motor

Rated voltage

Operating voltage range
insulation resistance
Speed/current at 1Nm load test

Speed/current at 4Nm load test

Torque/current when parking

DC 12v
DC 10-15V
Min.1MQ

Low : 44-52rpm/3.5A or less
High : 64-78rpm/4.5A or less
Low : 39-47rpm/5.5A or less
High : 56-68rpm/7.0A or less
Low : 28Nm/24A or less
High : 23Nm/28A or less

Windshield washer

Motor type

Pump type

Rated voltage

Discharge pressure

Flow rate

Current

Overload capacity (Continuous operation)
With water

Without water (Racing)

Centrifugal
12V

DC ferrite magnet

1.8kg/em? or more
1,450cc/min. or more
5.0A or less

60sec. or less
20sec. or less

Rear wiper motor
Speed/current at no load test
Speed/current at 1Nm load test
Torque/current when parking
Wiping angle at no load

170° = 3°

35rpm/2.2A or less
30-40rpm/3.5A or less
BNm/14A or less
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BODY ELECTRICAL SYSTEM

TROU BLESHOOTING erocotso

INSTRUMENTS AI;\JD WARNING SYSTEM

| Symptom

Possible cause

Remedy

Tachometer does not operate

No.17 fuse (10A) blown
Tachometer faulty
Wiring faulty

Check for short and replace fuse
Check tachometer
Repair if necessary

Fuel gauge does not operate

No.17 fuse (10A) blown
Fuel gauge faulty

Fuel sender faulty
Wiring faulty

Check for short and replace fuse
Check gauge

Check fuel sender

Repair if necessary

Low fuel warning lamp does not light

No.17 fuse (10A) blown
Buib burned out

Fuel level sensor faulty
Wiring or ground faulty

Check for short and replace fuse
Replace bulb

Check sensor

Repair if necessary

Water temperature gauge does
not operate

No.17 fuse (10A) blown -

Water temperature gauge faulty
Water temperature sender faulty
Wiring or ground faulty

Check for short and replace fuse
Check gauge

Check sender

Repair if necessary

Oil pressure warning lamp
does not light

No.17 fuse (10A) biown
Bulb burned out

Qil pressure sender faulty
Wiring or ground faulty

Check for short and replace fuse
Replace bulb

Check sender

Repair if necessary

Low brake fluid warning lamp
does not light

No.17 fuse (10A) blown

Bulb burned out

Brake fluid level warning switch faulty
Parking brake switch faulty

Wiring or ground faulty

Check for short and replace fuse
Replace buib :
Check switch

Check switch

Repair if necessary

Open door warning lamp does
not light

No.18 fuse (10A) blown
Bulb burned out

Door switch faulty
Wiring or ground faulty

Check for short and replace fuse
Replace bulb

Check switch

Repair if necessary

Seat belt warning iamp does-not light

No.17 fuse (10A) blown
Bulb burned out
Buckle switch faulty
Wiring or ground faulty

Check for short and replace fuse
Replace bulb '
Check switch

Repair if necessary
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LIGHTING SYSTEM

Symptom

Possible cause

Remedy

One lamp does not light
(all exterior)

Bulb burned out
Socket, wiring or ground faulty

Replace bulb
Repair if necessary

Head lamps do not light

Bulb burned out

Head lamp fuse (15A) blown
No.21 fuse (10A) blown
Head lamp relay faulty
Lighting switch faulty

Wiring or ground faulty

Replace bulb

Replace fuse and check for short
Check for short and replace fuse
Check relay

Check switch

Repair if necessary

Tail lamps and license plate
lamps do not light

No.9, No.14 fuse (10A) blown
Battery fusible link (50A) blown
Tail lamp relay faulty

Lighting switch faulty

Wiring or ground faulty

| Replace the fusible link

Replace fuse and check for short

Check relay
Check switch
Repair if necessary

Stop lamps do not light

No.13 fuse (15A) blown
Stop lamp switch faulty
Wiring or ground faulty

Replace fuse and check for short
Adjust or replace switch
Repair if necessary

Stop lamps stay on

Stop lamp switch faulty

‘Adjust or replace switch

Instrument lamps do not light
(Tail lamps light)

Rheostat faulty
Wiring or ground faulty

Check rheostat
Repair if necessary

Turn signal lamp does not flash
on one side

Bulb burned out
Turn signal switch faulty
Wiring or ground fauity

Replace bulb
Check switch
Repair if necessary

Turn signal lamps do not operate

No.7 fuse (10A) blown
Body control module faulty
Hazard relay faulty

Turn signal switch faulty
Wiring or. ground faulty

Replace fuse and check for short
Check body control module
Replace relay

Check switch

Repair if necessary

Hazard warning lamps do not operate

No.7 fuse (10A) blown
Body control module faulty
Hazard switch faulty

‘| Hazard relay faulty

Wiring or ground faulty

Replace fuse and check for short
Check body control module
Check switch B
Replace relay -

Flasher rate too slow or too fast

Lamps’ wattages are smaller or
larger than specified
Defective body control module

Repair if necessary
Replace lamps

Check body control module

Back up lamps do not light up

No.3 fuse (10A) blown
Back up lamp switch faulty
Wiring or ground faulty

Replace fuse and check for short
Check switch
Repair if necessary

Overhead console lamp does
not light up

No.18 fuse (10A) biown
Wiring or ground faulty

Replace fuse and check for short
Repair if necessary




BE -8 BODY ELECTRICAL SYSTEM

AUDIO

There are six areas where a problem can occur: wiring
harness, the radio, the cassette tape deck, the CD player,
the speaker, and antenna. Troubleshooting enables you to
confine the problem to a particular area.

Turn ignition key to
ACC position

Turn on the radio or the

tape player 1) Place balance and fader control
| to center position.
I 2) Set volume control to proper
Verify customer com- position.

plaint or identify symptom

i Sound J lHRadio l ICassette played i Noise I [CD player | !MiscellaneousJ

See CHART1  See CHART2  See CHART3  See CHART4  See CHART 5

, , Seek/scan v
Faint reception .Poor volume problem Eating" tape Motor antenna

See CHART 6 See CHART 7 See CHART 8 See CHART 9 See CHART 10

ETJA315A
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CHART 1
Sound
1. Radio and tape player
have no sound at all.
All speakers ; l One speaker j
N.G.
llumination lights ? | Check speaker harness |
O.K. —
|
Yesl No l Blown Blown again T
Check audio Check audio | | Replace Check short
fuse (10A) fuse (10A) fuse circuit
OK. Check fuse of radio Check speaker N.G.
| L—— unit. connector ‘
Aréa_ all connectors behind No | Connect O.K.
radio and tape player prop- properly , Connect
erly connected ? © | correctly |
Yes k
be . Temporarily install OK.
Is there voltage (12V) be- No | Check porarity
tween terminal 16 of the &l = another speaker. : AI
wire :
M16 and body ground ? : N.G.
Yes ‘ ' ' - Replace
speaker

Are radio and player prop- | No | Reinstall |
erly connected ? properly

Replace radio unit |

Yes

Check connection between
output connector of radio
and car.

O.K.

Replace radio unit

ETNCO15A
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ﬁ. Tape player OK but no sound from radio

Check that the antenna is Yes - - O.K. N
pluged into the radio. Reinsert plug, O.K. 7 - Inspect antenna plug
Not O.K.
No Yes
Does radio alone work ? Replace radio
Insert properly
No|
Temporarily install O.K. Inspect antenna and
another antenna. O.K. ? antenna cable, and
Not O.K. replace if necessary

Replace radio

ETA9010C

CHART 2
Radio problem
e y
| ' |
Weak : Poor tone
ACheC,ka;nténna Tune correctly. Still poor 7}
(extend antenna fully) Yes
= Check for shorts in speaker | Not O.K. Repair h
Check connection of ' harness ‘ epair hamess
antenna plug B oK
: Check for object lying on Not O.K. Remove obiect
Temporarily install another speaker and rattling jec’
antenna. O.K. ? ‘ OK
| [Not O.K.~ Extend antenna. Still poor ?
O.K. Replace radio Yes
Check antenna and lead-in

for broken connectors. Yes
Does the tester indicate an
open circuit ?

No

Is the broadcast quality the Yes
cause of poor tone quality ?

Replace antenna Replace antenna

Replace radio unit

ETA9010D
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GENERAL

CHART 3
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BE -12 BODY ELECTRICAL SYSTEM

CHART 4

1. RADIO

Noise

Start the engine

Tune correctly, still noise ?

Yes

Not O.K.

Check connectors Fully insert connector

O.K.

Not O.K.

Check mounting screws Tighten the screws

O.K.

Is the antenna lead-in routed
too close to a harness ?

Yes

Reroute the antenna lead-in

No

ON , OFF
Engine

When disconnecting the ant- Yes

enna lead, is there a noise ?

When disconnecting the ant- | No
enna lead, is there a noise ?

Replace radio unit

Yes

Yes

If noise still occurs after checking

the above points, check for outside

noise sources (various accesso-

ries, i.e. horn, wipers, etc.)

Is wiring correct ?

No

Repair harness

No

Noise from outside source
(No fault in radio unit)

ETAS010F
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GENERAL
2. TAPE
Noise
Start the engine
Not O.K.
Check ground Ground completely
O.K.
: Not O.K. ]
Check mounting screws Tighten the screws
O.K.
O.K.
Check with another tape Tape is defective
Not O.K.
Yes
Is wiring correct ? - Replace radio unit
No
Repair harness
ETAS010G
CHART 5
1. CD WILL NOT BE ACCEPTED
. No . . .
Canyou inserta CD ? A CD is already in the unit.
Yes
Is CD rejected from approx. 15mm No
depth of the insertion panel even O.K.
though CD can be inserted ?
[Yes
Though CD is completely inserted No
once, “error’ is displayed and the CD : oK.
is rejected ?
|Yes
Check CD.
o Is the labeled side faced downward ? ,
o Is the recorded face of the CD dirty ? Yes Insert the CD correctly or check to
o Does dew exist on the recorded see if the CD is defective.
face of the CD ?

No
Replace CD player

ETA9010H
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2. NO SOUND

Does it play if a good quality CD  |_YeS Replace defective CD.

is inserted ?

No

Yes Return it to normal temperature, Yes

Does the "WAIT" indicator flicker ? and recheck operation. OK.
Does it operate properly ?

No
No

Are the radio and CD player No Securely connect the
connected securely 7 radio and CD player.

Yes

Repair or replace CD player if the
combined radio cassette operates

propetly.

ETAS0100

3. CD SOUND SKIPS

1. Sound sometimes skips when parking.

Is CD face scratched or dirty ? Yes CD is defective, or clean CD.

No

Does it play properly if CD is replaced No
with an existing proper CD ?

Repair or replace CD player.

Yes

Replace CD.

2. Sound sometimes skips when driving.
{Stop vehicle, and check it.)
{Check by using a CD which is free of scratches, dirt or other damage.)

Does sound skip when the side of No Check for skipping while driving
the CD player is tapped ? and contact a service shop.
Yes

Securely mount the CD player.

ETAS010!
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4. SOUND QUALITY IS POOR

Does it play properly if another good-

Yes

quality CD is loaded ?

No

Repair or replace CD player.

5. CD WILL NOT EJECT

Is the ignition key at ACC or ON ?

No

Replace CD

Yes

Is the combined amplifier or radio
connected securely ?

No

Turn the key to ON.

Yes

If CD does not eject, don't try
removing it.

The player may be damaged.
Therfore, contact a service shop for
repairs.

6. NO SOUND FROM ONE SPEAKER

Is CD player securely connected to
the combined radio ?

No

Securely connect.

Yes

Does it play properly if another CD
player is connected ?

Yes

Securely connect them.

No

Repair or replace the combined radio.

Repair or replace CD player.

ETAS010J
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CHART 6

Faint reception

Are both reception and static faint| Yes| Temporarily install another Yes
even when antenna is fully length- speaker. O.K. ? Replace speaker
ened ?
No
No Replace radio unit

Inspect antenna

No| Temporarily install another
antenna. O.K. ?

Yes|
Replace radio Inspect antenna and cable and
repair if necessary.
ETA9010K
CHART 7
Poor Volume

Sﬁzﬁ tshv‘:itz::;g;e;pog:s;zps:; No | Improperly connected harness Correct the connection of the
sette to the radio ? or connector. harness or the connector.

Yes

No
Is the tape player head O.K. ? Dirty, worn or damaged tape Clean or replace the tape
Yes player head, improperly installed player head.
tape player head.

Correct the connection or re-
place the malfunctioning parts.

Check for an improperly connected
tape player head wire or a malfunc-
tion in the tape player itself.

The tape being tested must be of Use tapes which have been
good stereo quality. recorded in stereo.

ETAS010L
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CHART 8

Seek/scan problem

Is antenna lead-in properly in-

No

stalled ?

Yes

Check that the antenna is

Not O.K.

Install antenna properly

inserted completely into the
antenna receptacle.

0K

Check antenna and lead-in for

Yes

Fully insert antenna

broken connectors. Tester indi-
cates open circuit ?

No

Replace radio unit

CHART 9

"Eating" tape

Check capstan and pinch roller

Replace antenna

Not O.K,

for oxide and dirt build-up

O.K.

Clean head, capstan, and pinch roller.

Use head cleaner or isopropy! alcohol

Check for tape loose in cassette

Not O.K.

O.K.

Check whether C-120 or longer
tape is used

Tension the tape using a pen or pencil

Not O.K.

O.K.

Check with another tape

Use C-30, 60, 90 tapes (C-120 tape is
very thin and delicate)

O.K.

Not O.K.

Replace tape player

Tape is defective. Change tape

ETAS010M

ETA9010N
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BODY ELECTRICAL SYSTEM

CHART 10

1. MOTOR ANTENNA WON'T EXTEND OR RETRACT

Clean and polish the surface of the antenna rod.

No o
Is the radio power switch "ON ?" Switch it ON.
Yes
Is voltage (approx. 12V) applied to No Repair or replace the radio or
the radio's motor antenna terminal ? wiring
Yes
Y .
s the antenna bent 2 es Repair the bend, or replace the
antenna rod.
No
No
Is the antenna relay O.K. ? Replace the antenna relay.
Yes
No
Is the motor O.K. ? Replace the motor.
Yes
Repair the antenna ground.

2. MOTOR ANTENNA EXTENDS AND RETRACTS BUT DOES NOT RECEIVE

Is the antenna itself O.K. ?

Yes

tenna assembly is installed ?

Is operation normal when a new an-

No Replace the antenna.
No Refer to "Radio troubleshooting”
(Chart 2.)

Yes

Replace the feeder cable.

WINDSHIELD WIPER

-ETAAQ10P

Symptom

Possible cause

Remedy

Wipers do not operate or return
to off position.

Nc.27 Wiper fuse (15A) blown
Wiper motor faulty

Wiper switch faulty

Wiring or ground faulty

Check for short and replace fuse
Check motor

Check switch

Repair if necessary

Wipers do not operate in
INT position

Boay conirol module faulty
Wiper switch faulty

Wiper motor faulty

Wiring or ground faulty

Check body control module
Check switch

Check motor

Repair if necessary
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POWER WINDOW

Syﬁ’lptom

Possible cause

Remedy

No windows operate from the main
switch on the driver’s door

No.19 fuse (30A) blown
Poor ground

Defective power window main switch

Open circuit in wires or loose or
disconnected connector

Check for short and replace fuse
Clean and retighten the ground
terminal mounting bol

Check the switch

Replace if necessary

Repair or replace

Driver's side window does
not operate

Defective power window main swiich
Defective motor or circuit breaker
Open circuit in wires or loose or
disconnected connector

Check for driver's window switch
Replace the motoer
Check the harness and the connector

Passenger’s side window does
not operate

Defective power window sub switch
Defective motor or circuit breaker
Wiring faulty or disconnected connector

Replace the switch
Replace the motor .
Repair if necessary

POWER DOOR MIRROR

Symptom

Possible cause

Remedy

No mirrors operate

No.23 fuse (15A) blown
Poor ground

Defective mirror switch

Open circuit in wires or loose or
disconnected connector

Check the circuit and replace fuse
Clean and retighten the ground
terminal mounting bolt

Check the switch

Replace if necessary

Repair or replace

One mirror does not operate

Defective mirror switch

Defective mirror actuator
Open circuit wires or loose or
disconnected connector

Check the switch
Replace if necessary
Replace the actuator
Repair or replace

BURGLAR ALARM SYSTEM

Symptom

,‘ Possible cause

Remedy

The system is not armed
(The siren doesn’t sound)

Transmitter faulty -

Body control module faulty
Damaged or disconnected wiring of
door switch input circuit

Replace the transmitter
Check the body control module
Repair the harness

The siren sounds in error when a
door or tailgate is unlocked with
the key while the system is armed

Damaged or disconnected wiring of
a door key cylinder and tailgate key
cylinder switch input circuit
Body control module faulty

Repair the harness or replace a

door key cylinder and the tailgate
key cylinder switch

Replace the body control module

Engine does not start in
disarm state

Burglar alarm relay faulty

Damage or disconnected wiring of
burglar alarm relay activation circuit
Malfunction of the body control module

Replace the burglar alarm reley
Repair the harness : :

Replace the body control module
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BODY ELECTRICAL SYSTEM

Symptom

Possible cause

Remedy

There is no alarm when, as an
alarm test, a door is opened
without using the key

(The arming and disarming
are normal, and the alarm is
activated when the tailgate

or hood is opened)

Damaged or disconnected wiring of
door switch (all doors) input circuit
Malfunction of the door switch
Malifunction of the body control module

Repair the harness or replace
the door switch

Check the door switch

Replace the body control module

There is no alarm when, as an
alarm test, the tailgate is opened
without using the key.

(The alarm is activated, however,
by opening a door or the hood)

Damaged or disconnected wiring

of luggage compartment light

switch input circuit

Malfunction of the tailgate switch
Malfunction of the body control module

Repair the harness or replace the
luggage compartment light switch

Check the tailgate switch
Replace the body control module

There is no alarm when, as an
alarm test the hood is opened
from within the vehicle

(The alarm is activated, however,
by opening a door or tailgate)

Damaged or disconnected wiring of
hood switch input circuit

Malfunction of the hood switch
Malfunction of the body control module

Repair the harness or replace
the hood switch

Check the hood switch

Replace the body conirol moduie

KEYLESS ENTRY SYSTEM

Symptom

Possible cause

Check

Remedy

Operation range is
unstable

Discharged transmitter
battery

Check the transmitter, red
lamp blinking upon pressing
the transmitter switch

Replace the battery

Transmitter or receiver faulty

Replace the transmitter
or the receiver

Central locking device
operates but keyless
entry does not work

Discharged transmitter
battery

Check the transmitter, red
lamp blinking upon pressing
the transmitter switch

Replace the battery

Faulty signal code
registration

Ensure normal door
opening/closing by using
the door key and register
the code again

Faulty keyless entry circuit

Check the BCM connector,
and the harness between
the BCM and the door
lock actuator

Repair the connector or
the harness ‘

Faulty receiver

Check the receiver output
using the oscilloscope

Replace the receiver

Faulty body control module

Replace the faulty control
unit and module

NOTE

If central lock and keyless entry do not operate simul-
taneously, systems other than the keyless entry may

be considered faulty.
Then check related systems.
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AUDIO SYSTEM

AUDIO UNIT

COMPON ENTS ETOC0200

< H250 >

cbc

22

KTOB001B

Connector [M16] CD Changer Antenna

|
L) = <> @ E.

KTOBGO1A
Connector{M16] Terminal Description Connector Terminal |  Description
1 Antenna (CD Changer) 1 R
2 Rear left speaker(-) : 2 CDON
3 Front left speaker(-) @ @ 3 BUS
4 Front right speaker(-) 4 B+
[M16] 5 Rear right speaker(-) ® ® 5 M. Ground
6 | Hlumination(-) ®g® 6 NG
e = ” ©D 7 ACC(+) 7 L
® @© 8 Ground ETJA001G 8 A.Ground
9 Rear left speaker(+)

@@@@@@ﬂ@@

10 Front left speaker(+)
11 N.C.

12 N.C.

13 Front right speaker(+)
14 Rear right speaker(+)
15 lumination(+)

186 Battery(+)

ETJA0O1C

ETOCO020A
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BODY ELECTRICAL SYSTEM

<H260>

( BASS/TREE oro |
— S ——
S E= —) (]
- scan] [rwam [ cD | averme R
BAL na FAD
TJI‘\JF L1 By ] { 2ra 3 o STD!SCRPTMTRACK
DISC ~E88 B
~ [ ARPT J { 5 ] [ G oot ]
L/
ETJAOOTE
CD Changer Antenna
( -
ETJA001D
Connector [M16]
Connector{M16} Terminal Description Connector Terminal |  Description
1 Antenna (CD Changer) 1 R
2 Rear left speaker(-) 2 CDON
3 Front left speaker(-) @ @ 3 BUS
4 Front right speaker(-) 4 B+
[M1g] 5 Rear right speaker(-) ® @ 5 M. Ground
& | Ilumination(-) Oa® 6 N.C.
= r J 7 ACC(+) 7 L
®®® @® ©® 8 Ground ETJAC01G 8 A.Ground
®@EOO4343 ”@@ ] Rear left speaker(+)
10 Front left speaker(+)
11 N.C.
ETJA00IC 12 NG,
13 Front right speaker(+)
14 Rear right speaker(+)
15 Hlumination(+)
i6 Battery(+)

ETNC020B
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[ AUTO CD CHANGER ]

H dise 2

HYLUNDAL

CD AUTO CHANGER & DISC MAGAZINE

<3 oPEM

8 pin connector

8P connector

Terminal

Description:

® @
®® @
©e®

XN HWN =

R-CH
CD-ON

BUS

B+

D.Ground

N.C.

L-CH
A.Ground

ETOC0208
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BODY ELECTRICAL SYSTEM

REMOVAL AND INSTALLATION erocozso

1. Disconnect the negative(-) battery terminal.

2. Remove the center facia panel and disconnect the

wire connectors.

KTOBOO4A

3. Remove the 4 screws holding the audio and multi-

gauge unit then remove the audio assembly.

JU.:,

4. Installation is the reverse of removal.

AUTO CD CHANGER

1. Remove the right side quarter trim.

KSOB150C

2. Remove the auto CD changer from the right side quar-

ter panel.

CD changer

KTOBO004D

SERVICE INSTRUCTIONS  emsorso
TAPE HEAD AND CAPSTAN CLEANING

1.

To obtain optimum performance, clean the head, and
capstan as often as necessary, depending on fre-
quency of use and tape cleanness.

To clean the tape head and capstan, use a cotton
swab dipped in ordinary rubbing alcohol. Wipe the
head and capstan.

L%B Eﬁiﬁ ’ Head

Capstan

T
27

o =

ETAS035A
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AUDIO FAULT CODE &vocoso

If you see any error indication in the display while using
the CD or Tape mode, find the cause in the chart below.

INDICATION CAUSE SOLUTION
CDP deck mechanical error After resetting the audio, push the eject button.
Er2 ; ; o . .
(eject error, loading error) If disc is not ejected, consult your hyundai dealer.
Focus error Make sure the disc is not scratched or damaged.
Er3 Data read error Press the eject button and pull out the disc.
Then insert a normal CD disc.
. Check if the disc is inserted correctly in the CD player.
Eré Disc error Make sure the disc is not scratched or damaged.
Er8 Tape deck error After resetting the audio, push the eject button.
Tape eject error If tape is not ejected, consult your hyundai dealer.
HHH Temperature is 100 high Fault code will reset automatically when the
temperature returns to normal.
no CD No disc in magazine Insert disc in magazine or insert CD magazine
No CD magazine in the auto changer | in the auto changer.

NOTE

In order to reset the audio, pull out the audio fuse
(10A) in the body control module after waiting at least
10 seconds, then insert the audio fuse.
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BODY ELECTRICAL SYSTEM

SPEAKERS

REMOVAL AND INSTALLATION evocos0
FRONT SPEAKER

1.

2.

Remove the front door trim panel and remove the front
speaker.

KTOB004B

Installation is the reverse of removal.

REAR SPEAKER

1.

Remove the quarter trim and remove the rear
speaker.

KTOB004C
2. Installation is the reverse of removal.
AMP
1. Remove the quarter trim.
2. Remove the amp from the left side quarter panel.

KTOB112A

SPEAKER CHECKING emsoso

Check the speaker with an. chmmeter. If an chmmeter
indicates the correct impedance of the speaker when
checking between the speaker (+) and speaker (-) of
the same channel, the speaker is ok.

if a clicking sound is emitted from the speaker when
the ohmmeter is connected to the speaker terminals,
the speaker is ok.

Ohmmeter

ETAS040A
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ANTENNA

ROD ANTEN NA ETOC0450

Main feeder cable

Feeder cable
connection

Feeder cable
connection

ETOCO045A
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BODY ELECTRICAL SYSTEM

REMOVAL  erocesoo
1. Disconnect the negative (-) battery terminal.

2. Remove the left side rear luggage trim.

ETOC711C

3. Remove the antenna mounting nut and disconnect the
antenna feeder cable.

ETOC711B

4. Installation is the reverse of removal.
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MULTI FUNCTION SWITCH
MULTI FUNCTION SWITCH

COMPONENTS (WITH AIR BAG) evocosso

[Turn signal switch] h [Wiper switch]
MIST

[Lighting switch]

[Washer switch]

OFF [Intermittent wiper]

- [Auto light switch] —— Ly
[M01-2] [M01-1]

[M01-1] [MO1-2] o [M01-3]
112(8(4(5/6|7 1{2|3|4|5]|6|7|81|9 |1‘|2i3|4‘]
8|9 |10]11{12[13 |14 10|11 112 [13 |14 15|18 |17 ]18]] ETJA00S!

ETJA005G ETJADOSH '

Circuit connection

Con'{}gf:tor Terl{ln(;r.lal Description Conrqg.ctor Term)r;\al Description
( 1 Head lamp passing switch: 1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 oo 3 " Wiper parking
4 - 4 Mist switch
5 - 5 Wiper & washer ground
6 - 6 Intermittent wiper
7 Turp signal-RH lamp switch MOt-1 7 Front washer switch
8 Flasher unit power 8 -
Mo1-2 9 Turn signal LH lamp switch g Rear wiper & washer
10 Head lamp low beam power 10 Rear wiper
11. Dimmer & passing ground 11 Rear wiper (iNT)
12 - 12 Rear wiper ground
13 ) - 13 Intermittent wiper volume
14 Tail lamp switch 14 Intermittent wiper ground
15 Head lamp switch 1 z
16 Rear fog lamp switch 2 Horn relay
17 Lighting switch ground Mo1-3 3 -
18 - 4 '

ETOCOS55A
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REMOVAL AND INSTALLATION emcoso

Prior to removing of the multi function switch assembly in
vehicles equipped with air bags, be careful to follow the
following:

€ WARNING

e Never attempt to disassemble or repair the air
bag module or clock spring. If faulty, replace
it.

¢ Do not drop the air bag module or clock
spring or allow contact with water, grease or
oil. Replace if a dent, crack, deformation or
rust is detected. N

» The air bag module should be stored on a flat
surface and placed so that the pad surface is
facing upward. Do not place anything on top
of it. '

+ Do not expose the air bag module to temper-
atures over 93°C(200°F).

« After deployment of an air bag, replace the
clock spring with a new one.

¢ Wear gloves and safety glasses when hand-
ing an air bag that has been deployed.

e An undeployed air bag module should only ESHAO4ON
be disposed of in accordance with the proce-
dures mentioned in the restraints section. 3. Remove the steering column upper shroud and steer-

» When you disconnect the air bag mod- ing column lower shroud.
ule-clock spring connector, take care not to
apply excessive force. '

* The removed air bag module should be stored
in a clean, dry place.

» Prior to installing the clock spring, align the
mating mark and “NEUTRAL” position indica-
tor of the clock spring, and after turning the
front wheels to the straight-ahead position,
install the clock spring to the column switch.
If the mating mark of the clock spring is not
properly aligned, the steering wheel may not
completely rotate during a turn, or the flat ca- ESHA0400
ble within the clock spring may be broken ob-
structing normal operation of the SRS and 4. Remove the 3 screws holding the multi function switch
possibly leading to serious injury to the vehi- and disconnect the connectors. Remove the multi
cle’s driver. To inspect the clock spring, refer function switch assembly.
to the restraints section.

ESHAC4OM

2.

1. Remove the air bag module.

ESHAQ40P

5. Installation is the reverse of removal.
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INSPECTION  erocosn WIPER AND INTERMITTENT VOLUME SWITCH
) [MO1-1]
Check the continuity between the terminals while operat-
ing the switch. Terminal ’
ng | Posil 1123 5 61314
LIGHTING SWITCH [M01-2] osftion _
— MIST O
ermina
Position A OFF OO
OFF INT OO O1O | OM*O
! O O LOW O O
i O O O O Hi O~ O
AUTO (e ETNC0508
crocomn  WASHER SWITCH [M01-1]
DIMMER AND PASSING SWITCH [M01-2] Terminal
. 5 7
Terminal Position
Position 1 2 10 1 OFF
HU O O ON O -0 -
HL O ETNCO050C
P O- O O REAR WIPER AND WASHER SWITCH [M01-1]
HU : Head lamp high beam Terminal .
HL : Head lamp low beam Position 10 11 12
P : Head lamp passing switch -
KTDAG40B WASHER O O
T“ll.llRN SIGNAL AND LANE CHANGE SWITCH OFF
01-2 — : -
: : INT Oo——0
Terminal ON O O
Hazard Y Tum signal 7 8 9 WASHER O '®)
switch switch — -
ETNC050D
O——0
OFF N
R OO0

KTDAQ40C



BE -32

BODY ELECTRICAL SYSTEM

HORNS

REMOVAL AND INSTALLATION erocosso

1. Remove the bolt holding the horn and remove the
horn assembly.

KTOBO80A

2. Installation is the reverse of removal.

INSPECTION  etnatzo0

1. Test the horn by connecting battery voltage to the 1
terminal and ground the 2 terminal.

2. The horn should make a sound. [f the horn fails to
make a sound, replace it.

ADJUSTMENT

Operate the horn, and adjust the tone to a suitable level
by turning the adjusting screw.

NOTE

After adjustment, apply a small amount of paint
around the screw head to keep it from loosening.

ETDAO50A
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ETACS (ELECTRONIC TIME
AND ALARM CONTROL
SYSTEM)

DESCR‘PTION ETOC0700

Body Control Module (BCM) unify the functions of ETACS

module, mirror folding unit, immobilizer unit, flasher unit,

door lock relay, chime bell and keyless antenna.

BCM practices diagnosis with hi-scan to find ,

out input or output error. 8, L“‘

3 R
¥ ENE
s
ETOCO70A
BCM BLOCK DIAGRAM erocorso
BCM
individual control module Integrated module
| ETAGS module Relay box Electronic control  Power distribution
- ETACS module - Junction box
l Chime bell KeyleSS antenna - Chime be” - Re'ay box

] Immobilizer unit Chime buzzer

|| |
| | |
| Mirror folding unit | | Door lock relay |
| | |
| | |

| Flasher unit Junction box

- Mirror folding unit
- Immobilizer unit

- Flasher unit

- Keyless antenna
- Door lock relay

- Chime buzzer

ETOCO75A
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BODY CONTROL MODULE (BCM) erocoso
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BCM TERMINAL CONNECTION erocosso

Con-
nector

Termi-
nal No.

Description

NC

TAILGATE LOCK SW

ASSIST DOOR LOCK SW

ASSIST DOOR SW

FOLDING SW

TAILGATE SW

NC

DRIVER DOOR LOCK SW

Qlo(INOHD|lO|d|WIN|—

DRIVER DOOR SW

-
o

SEAT BELT SW

-
-

NC

ey
N

NC

nig?c;r ;:Irxg. Description
1 NC
2 NC
3 PPD (IG1)
4 ESPS (IG1)
5 SEAT BELT BUCKLE (RH)
A 6 SEAT BELT BUCKLE (LH)
7 CRASH SIG
8 NC
9 A/BAG DIAG (FROM ESPS)
10 A/BAG WARN'G IND
1 H/LAMP LOW RLY (S2)
> DRL UNIT NO12 (INT LAMP
SOURCE)
3 FRONT WIPER RLY CONTROL
4 FR FOG RLY-S2
5 TURN SIGNAL (FR)
6 TAIL AUTO CUT TO DRL
7 DRL UNIT
8 ‘FR WIPER RLY(1G2)
c 9 | TURN SIGNAL (FL)
10 = | POSITION LAMP (RH)
11 POSITION LAMP (LH)
i2 ABS MODULE(IG1)
13 ALT 'L
14 FUSE & RLY BOX (1G2)
15 WIPER PARK OUTPUT
16 WASHER MOTOR
17 NC
18 NC
D 1 B+50A

REAR FOG LAMP FEED

BACKUP LAMP

POWER OUTLET

OUTSIDE MIRROR

TAIL LAMP (RH)

DOOR LOCK FEED

NC

| DOOR UNLOCK FEED

ollo|lvlolo|lbrlwlin] =

NC

—
o

TAIL LAMP (LH)

—
—

4 DOOR SwW

-
N

MIRROR UNFOLD

-
w

TURN SIGNAL (RL)

—
B

NC

-
(¢}

LUGGAGE LAMP

—
(o2}

NC

—ht
~

TURN SIGNAL (RR)

-
o

AMP

-
©

QUTSIDE MIRROR HEATER

N
o

MIRROR FOLD

N
e

REAR WIPER MOTOR (1G2)

N
N

TAILGATE OPEN SW

REAR HEATED

POWER WINDOW SW




BE -36 BODY ELECTRICAL SYSTEM
notor | nal No. Description nector | nal No. Description
1 IMMOBILIZER ANTENNA 1 1 AIR CONDITIONER SW
2 INC 2 | CLUSTER BATTERY CHARGE
3 | TURN SIGNAL SW (RH) 3 | CRUISE STOP SW
4 | DOOR WARN'G SW 4 | TCS SW (IG1)
5 | TAIL SW 5 | CLUSTER (IG1)
6 | REAR FOG SW 6 | CLUSTER (IG1)
7 | CODE SAVER 7 | CLUSTER (T/SIG LH OUT)
8 |NC 8 | ECU (IG1)
9 | HOOD SW 9 | CLUSTER (T/SIG RH OUT)
y 10 | NC | 10 | RRHTD SW (FOR INDICATOR)
11 | IMMOBILIZER ANTENNA 2 11 | CLUSTER (A/BAG IND)-IG1
12 | EXPORT GND INPUT 12 | HI-SCAN (B+)
13 | TURN SIGNAL SW (LH) 13 | DIGITAL CLOCK (ACC)
14 | AUTO LIGHT SW INPUT 14 |NC
15 |[NC 15 | EXTERNAL TAIL LAMP (RH)
16 | HEAD LAMP SW 16 | HI-SCAN (A/BAG DIAGNOSIS)
17 | FRONT FOG SW 17 | AIR CONDITIONER (IG2)
18 | HAZARD SW 18 | AUTO LIGHT GND
19 | REAR DEFOG SW 19 | DIAGNOSIS & CODE SAVING
20 - | REAR FOG LAMP IND 20 | IMMOBILIZER W LINE
1 MULTI-FUNCTION INT (T) GND
2 | SIREN CONTROL
3 | KEY HOLE ILL.
4 | SPEED SENSOR
5 | INTERIOR ILL.
6 | CLUSTER (A/BAG WARN'G IND)
7 |pcT
8 | DOOR AJAR
J 9 | MULTI-FUNCTION INT
10 | MULTI-FUNCTION INT (T)
11 | AUTO LIGHT SIGNAL
12 | SEAT BELT INDICATOR
13 | OVER SPEED GND (CLUSTER)
14 NC
15 | AUTO LIGHT SUPPLY

-
o2}

TAILGATE OPEN IND
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BE -37

Con-
nector

Termi-
nal No.

Description

CIGAR LIGHTER

WIPER LOW

WIPER HI

BACKUP SW

AUDIO (ACC)

MULTI-FUNCTION WASHER SW

BACKUP LAMP SW

START INHIBIT RELAY

QiR INID N[ WIN]—

SEAT HEATER SW(IG2)

b
[en]

JOINT MAIN 3 (B+)

b
-

STOP SW (B+)

-
N

MULTt GAUGE (IG1)

-t
w

MULTI GAUGE (B+)

—~b
ExN

WIPER PARK'G

GND 1

NC

BLOWER MOTOR

IG SW (IG1)

GND 2

WIPER SW POWER

IG SW (ACC)

IG SW (IG2)

SUN ROOF (IG2)

ROOM LAMP (B+)

ROOF LAMP DECAY CONTROL

ECM

DOOR WARNING FOR S/ROOF

S/ROOF & ROOM LAMP GND

ECM MIRROR

O (NP |OWINM|[mo N D]WIN] =

SUN ROOF MOTOR (B+)




BE -38 BODY ELECTRICAL SYSTEM
FUSE
Fuse No. Capacity Connection circult

1 20A Ignition coil (2.7L), Electronic chrome mirror

2 20A AMP

3 10A Back-up lamp switch, Transaxle range switch

4 10A Instrument cluster (A/BAG IND.)

5 15A Air bag control module, Seat belt buckle switch

6 10A Mirror defogger

7 10A Hazard relay

8 15A Rear wiper motor, Rear wiper relay

9 10A Right tail lamps

10 20A Front wiper motor, Front wiper relay

11 10A Blower relay, Blower motor

12 30A Defogger relay

13 15A Stop lamp switch, Folding/unfolding relay

14 10A Left tail lamps

15 10A A/C control module, Blower relay

16 10A ECM, Multi gauge unit, TCM, Vehicle speed sensor

17 10A Instrument cluster (Power), Pre-excitation resistor

18 10A Room lamp, Clock, Audio, Data link connector, Multi gauge unit

19 30A Power window relay

20 15A Trunk lid switch

21 10A A/C relay, AQS sensor, Head lamp relay

22 10A Rear fog lamp

23 15A Trunk lid switch

24 15A Sunroof, Power door lock/Unlock relay

25 20A Seat warmer

26 10A ABS control module, TCS switch

27 10A Audio, Digital clock




BE- 38-1

AON S AN FRESURE

Fiy :
LY. N EE] £1] MOON S / =

b :
vaz é m_[;.,_;j S B o
T S e
] - 5 R— Gk

SR AN PR
ol wapLoiRY 2

BCM
circuit diagram rﬁ“ NG

o Unleck|

2

I
435, LR LODC S0 £1 “
SRIVR OB LG S ) 1 \OU B RLY
JAIL_CATE LOCK S 2 _l
IRDICATION RELAY L INTERNAL S 17 | QUUSTER T/31G L4 oUT
RO LRP B RO LRP B L LA Be Eg EA £13] 10 m 21%(280 DOHANAS)
Lok tniock| w0 é é % -] _'&__31‘"“__“__®_”L DH/NAS)
> p e :
'@‘ oAy o I 19| GUuSTER T8I0 S OT vaat
DRIVER DRS¢, B2
DRIVER DOOR LAGK s 61 li}& [relisem 2(1(2TV DBNAS)
& [~ 10 PR 2127 DE/NAS) a{,
LA AN AN stREH RY
2 | SIFEN CONTROL l e 12
062 ) MEY HOE WL l.‘\l® é
2} SEIT IO
S 1@ oo vos? RIFR FOLD RYDIGO) MOICATOR {50 13,6V
g TELEERT -l _] _I 720 | HIRRDR FRLO g
FRONT FO3 RELAY o
W g = = = ?
roong s o RIvGR PSS R
FRONT PO S i ° l
N SEATEELT & Flo ¢
,1 BEAR P00 S S 712 | HIRRR LD
L] OVER_SPEED) W13
; N NAZAD S Hip 1= IR WD RLYIHIGR) —f  RLOS TO DIGITR.
TSI LEFT S M
,i J/SINE. RIGHT S e TR 03 LF RLYIHIGD. 120 | FEAR FOG LAP 1N 1. 4W
L) SFORT_GRILD_ DT, HI2 o
o i
vop

5 e T

#
®
|
1is
L]
;‘&:R
E
g
3
—

CRaSH SR i I : . sl
&) :):'j‘b 5! w1 ® SUNRoe® S
o S ™ oo 15 RO LP B e CONTROL.
STPPING PR wio| o v M b
BCM POER IR BT B (X
N DR ERHING S " N?T .
AT LI S N Hie ks | S0 & Ao 1E 00
AL ) ™ e 17’7 S/EET ROME 1M q
) R rgron & oy [
R v roR SRor | s 5] s/m T BOLE B
,i N 154 MBS ti-m—
& 1T
,i 43| RooF P gEAY covma,

]

-]
R
B
[
a
q

§
g
§

F2y

B Lup ®gmznu DOMANAS) PARK POSITION [J7
IND31-1GY
CUsTER Ja 1.4@_/}7 ;l VIPER bOTOR

é

107 RGIE RO Wi

AR

o shan |

sle
>
]
]
g
H
%3

108 Y P0G LAP

o @ @ EY TEAC OOE SAVER ] WY F CLAGIER PATY, Cancs: * n
= et 20A SERT HEATER LN
= { a_ R
« FLTENATOR
12y & l Q I8 b g o,
-—J 1ot sutrony | 44 AR WIFR B FRONT MIPER R
. i sne | e o6
— 28R viPmR | s oot p|wujwof & |m e ol -
,l { A MOOUE-IGl. wr | @& 81 & B ’ ]
| aoo npugeie P P
veaTuson o or
|smoor-2 " Py &
SRIE ST 5] o/
o—
F27 LR w0 e1+e
10 S0 LI L F§ R EX-IG2
¥
<}« uoin . o/o_ o6
P2 b @ ®
— Mt >-_ F211 £R VIPER KOTOR-162
= ety | mpioses PR & e
I q_ 154 EL
M0 RT2 | M = f2_ 113 { poooces
T A= 9 | FRONT VIFER RLY-IG2
o I e 3 ne 1 ¢ eronT wiFeR ALY covTRL
i 1 15| virem e arur
|1 | s v s ron .
or | o 18 stoe = .
HISCAN ouaosis | 1is . _J\ mwi 15 | uxaen ot o X
SN SIFETY RRLAYLI 1 . - L .
Py g o Kid | VIFER PARRK'G v TR . R
ps ra —# w3 | yiren wio e B
y ™ 2| wire Loy
A I R L) o o
: 1y CELAY ONTR RLYTHIN! 5| WE T
308 BAINOY o At dofwr et
W:’ b 4 L HE N Y On
HISCRHIA/BAG DIAGT N [J7 rﬂ'm—‘ o
Fiz B PAGH LELAY TR ral ors MR aay) 12,
A/BAG WRRH'G I i ‘%J
ol I Ll owniiom
08 FERR CEMIST TAIL LAW SELAYLINTERNL] /J;— NG bty
WAG 10 Ki3 | MLT|-GAKE Be .
Py I Fia| we .
2 ) .
ian f US| BT, TANS B : o
SLENID + SRR PR IO TAL R X . 0.3 1 ' '
AALIGHT SIG -
STARTER MOTOR LIGHT SENSOR OUSHNT | o | on WNIT Mol20MT LP SOURCE) CLUSTER ILLUMINATION {3 LAPS . :
AUTO LIGHT GND
_05'0_ P c10| posi1p By
———0 s Bavs:
/;7 B4 BV 2) B (oW 1 =
N E © | i 11l Fosi e TAIL URP RigHT i DRL
CRONDD LS
INHIBIT S [?
,;’ rer " /47 P 104 TAIL [ E1ol TAL 1P IH 5V _(84 DIHNAS) B (8 ONASH
st ST .2 TAIL LR LT
STRT IRABITRY | e 1 @l | witen
é gg ) ——6 ] % 06 1 TAIL ARUT ONTR QUT YO OF, POWER WINDOW
= = BOM LOW SICE DRIVE = [E—— CONTROL

- ETOC090A




ETACS (ELECTRONIC TIME AND ALARM CONTROL SYSTEM)

BE -39

INSPECT'ON ETOC1000

While operating the components, check whether the oper-
ations are normal with timing chart.

BCM FUNCTION

1.

Vehicle speed sensing intermittent wiper

Vehicle speed is determined by number of speed sen-
sor pulses input in one second. The current speed
and the previous speed for the vehicle is to be com-
pared. The higher of the two values is to be used in
the intermittent time calculation. The previous value
is updated every second.

When Ignition 2 is on and the wiper switch is in the in-
termittent position, the wiper shall operate with speed
dependant intermittent time. A single wipe is achieved
by driving the wiper relay until the park switch is able
to take over unless the dwell time between wipes is
too short. In this case it would be on all the time. This
avoids unnecessary clicking of the wiper relay.

IGN :
swren o | L L
INT

WIPER g:: L] L

SWITCH l ! T T2l
WEER o [ [
MOTOR | T2

ETHA115C

Time specification

T1: Max. 0.5 sec.

T2 : 0.6~0.7 sec. (Time of wiper motor 1 rotation)

T3 : At vehicle speed = Okm/h.
2.6+0.7 sec. (VR=0k2)~18.0+1sec (VR=50KS?)
At vehicle speed = 100km/h or more.
1.020.2sec (VR=0k2)~10.0+1sec (VR=50K)

Washer linkage wiper

IG2 must be on for this function to operate.

When the washer switch is on for more than 0.3 sec,
the wiper output is activated immediately. The length
of time the washer switch is held for is then evaluated
to determine the number of swipes required.

If the washer switch is on for more than 0.2 but less
than 0.6 sec, then wiper performs a single swipe. Al-
ternatively, if the washer switch is held for more than
0.6s then the wipers must finish the current swipe the
perform another two swipes.-

If washer switch is on less than 0.2 seconds make no
wiper action.

During intermittent wiping, a washer linkage wipe has
higher priority.

During start condition (IG1 on and 1G2 off) washer
input to be ignored. This is to prevent quality-problem
of single wipe occurring during starting of car.

IGN ON - 1
SWITCH [o] - J— J

Id—-—E————-ﬁ
WASHER OFF
SWITCH ON | |

hL’ T2

WIPER ON —r———-—-—
OUTPUT OFF b

ETHA115D

a. Time specification
T1: 0.3 sec.
T2 : 0.6 - 0.8 sec.
(Time to complete current swipe only
T3: 0.2 - 0.6 sec. '
b. Time specification
T1: 0.3 sec.
T2:25- 3.8 sec.
(Time to complete current swipe plus 2 swipes)
T3 : 0.6 sec. or more
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3.

Snow build up wiper bounce prevention (snow
mode) ‘

Without this feature, as snow builds up at the base of
the windscreen, it becomes more difficult for the wiper
arms to completely reach the park position. Once
the wipers have been turned off and the wipers have
returned to the park position, the compacted snow is
able to drive the wiper arms back up and reactivate
the park switch. This, in turn, drives the wiper arms
towards park again and the cycle repeats itself.

This feature is required to prevent wiper bounce from
happening when snow has accumulated on the wind-
screen.

Detection of wiper bounce

If the BCM detects that the wipers have parked more
than a maximum amount times within a time period
then wiper bounce is detected. The maximum amount
of times can be set in EEPROM using the variable
wipe snow parks. The time can also be set in EEP-
ROM using the variable wipe snow time. The units of
wipe snow time is milliseconds.

Bounce prevention ‘

If wiper bounce has been detected then the wiper
bounce prevention relay is driven to-open circuit: The
wiper bounce relay is in series with the park switch
and thus can prevent automatic parking. This relay is
normally closed.

Termination of bounce prevention
Termination is achieved by ceasing to drive the wiper
bounce relay to open circuit. Bounce prevention can
be terminated in the following ways:

e Ignition off. The power source for the wiper motor
is derived from 1G2, thus there will be no drive to
park with ignition off. As such bounce prevention
is not required.

e The wiper stalk has moved from the OFF posi-
tion. '

Wiper motor stall protection

This feature offers some protection to the wiper motor
if ice has frozen the wiper blades to the windscreen
or the wipers have jammed for some other reason.
During low and high wiper selection, no protection is
offered since the stalk drives the wiper motor directly.

If the wiper motor has not parked within wipe stall
time, then wiper motor is considered to have stalled.
In this case, the wiper bounce relay is driven to open
circuit until either of the following events occurs:
» The ignition has been switched to the off position.
e The wipers have returned the park position by a
manual operation (Low or high speed selected)
e The wiper stalk has moved from the OFF posi-
tion.

Wipe stall time can be set in EEPROM and it's units
are 100ms.

During INT operation, if the time between initiating
and concluding a wipe is greater than Wipe stall
time then the wiper motor is also considered 1o have
stalled. In this case, the current wipe is terminated
and INT operation is cancelled until either of the
following events occurs:

e The wiper stalk has moved from the OFF posi-

tion.
e The ignition has been switched off.

Knob activated central locking

If either the drivers door lock or the assistant door lock
is moved from the locked position to the unlocked po-
sition then all other door locks will follow, but the tail-
gate will not change state. Conversely, if the drivers
door lock or the assistant door lock is moved from
the unlocked position to the locked position then all
other door locks will follow. Locking and unlocking is
achieved by driving the door lock motors in the respec-
tive direction for 0.5 seconds.

Installation of the battery should not change the state
of the locks.

DRIVER DOOR UNLOCK
LOCK SWITCH l l
(INSIDE L/KNOB) Lock
ASSIST DOOR UNLOCK
LOCK SWITCH LOCK | |
e
—
ALL DOORS ON H H
LOCK OUTPUT OFF
T ) ! T1

-—»—14—
ALL DOORS ON l ﬂ

UNLOCK OUTPUT OFF

ETHA115H

Time specification
T1: 0.5+0.1 sec.
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6.

Ignition key reminder (Locking of key in vehicle
prevention)

If the key is in the ignition and the driver's door or
assist door is open and the vehicle is locked using
driver’s knob or assist knob, then the central locking
system will issue an unlock pulse of duration 1 second
to the all doors thus preventing locking of the vehicle.
If a Knob remains locked, then the central locking shall
issue a maximum of 3 pulses of 0.5 second duration
to unlock the vehicle. If during these pulses, the door
lock knob becomes unlocked, stop the next pulse.

If vehicle speed is greater than 3 km/h, ignition key
reminder function is disabied.

If door warning switch is off and ignition input is on
then ignition key reminder function is disabled.

DOOR WARN'G ON
SWITCH OFF

S

UNLOCK
LOCK

DOOR SWITCH

DOOR LGCK
SWITCH

UNLOCK ON
CUTPUT OFF

ETNC090A

Time specification
T1: 1 sec.

T2 : 0.5 sec.

T3 : Max. 0.5 sec.

Key operated warning (key in ignition reminder
chime) SHE

If the key is in ignition key cylinder and the drivers door
is opened, the chime bell sounds. This tone is the
same as the seatbelt warning chime and over speed
warning chime. The chime sound is generated with a
800Hz drive, amplitude modulated with an exponen-
tially decaying envelope of time constant 1+0.25 sec-
onds. If the door is closed or the key is removed, the
chime stops immediately.

DOOR KEY IN
IS ey our — —
OPEN
?)RQ')\(’)ERR CLOSE —-——-! ]————I
-
que o — |

ETOC100E

8.

Crash detection - Unlock

If IG1 is on and a crash signal is received, send an
unlock pulse to the door locks. Unlock signal must
occur within 12 5 msec after crash signal is received.

“ Unlock pulse is 5 sec period. If crash unlock is not

used in a particular variant then the crash input is to
be left floating.

The crash sensor is normally high. A crash signal
is defined as when voltage is below 1.5V. Crash in-
put signal characteristic: Normal hi & 200msec period
ground after crash. Only one crash unlock can occur
during one ignition on cycle.

IGNITION

oFF — 1
SWITCH OFF

BATT

Sclgﬁili GROUND ?"‘?":
et
P G e
e

ETOC100F

Time specification
Tt : 200 msec.
T2 : 12 = 5 msec.
T3 : 5 sec.

Auto light control
Lights must be turned on 500+100 msec. after the
input light to the light sensor has been received.

- Lights must be turned off 3+1 sec. after.the input light

to the light sensor has been removed. Head lamps
must be turned off 300msec before the tail lamps are
switched off. When the headlight switch is in the auto
position and light intensity fulfilling the table below is
detected, the tail lamp and the head lamps will be
turned on. These figures are based upon the use of
untinted solar glass.

The headlamps must remain on when the headlamp
switch is rotated from the ON to the AUTO position
until such time that the light sensor input is evaluated
as per the following table.

If the option select input is grounded, both the head-
lamps and the tail lamps shall iluminate when the volt-
age drops below the tail lamp threshold. When the
voltage rises above the tail lamp threshold, both the
headlamps and the tail lamps shall extinguish.

Tail lamp Head lamp
ON 1.77+0.08V 0.61+0.06V
OFF 3.47+0.10V 1.00+0.08V
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10.

Tail lamp auto cut

When key is in the ignition key cylinder and tail lamp
switch is on, followed by removing key from ignition
and then opening of the drivers doors will turn off
the tail lamp relay. If driver door is opened first, fol-
lowed by removing key from ignition, then tail lamp is
switched off.

If tail lamps have been cut automatically, and then the
tail famp switch is turned off and on, then tail lamp is
switched on and auto cut function is cancelled. If tail
lamps have been cut automatically, and the ignition
key is inserted, then tail lamps are turned on.

Tail lamp auto cut Tail lamp auto cut

DOOR : ] ]
WARING ON I ™
SWITCH OFF
TAIL SWITCH ON
FF— L
DRIVER DOOR OPEN I —
OPEN SWITCH CLOSE
TAILLAMP . ON =] M —
RELAY OFF

1.

ETOC100G

Power window timer

When Ignition 2 is on, the power window relay output
is turned on.

When Ignition 2 is turned off the power window feed
is maintained on for 30 seconds and then turned off.
If the driver door or assist door is opened during 30
sec interval the output shall be turned offimmediately.
If doors are open and ignition 2 is then turned on, the
output shall be turned on immediately. If doors are
open and ignition 2 is then turned off, the output shall
be turned off immediately.

IGNITION

oN
oFF — L ™

SWITCH M
DRIVERDOOR ..
{or ASSIST 1
DOOR COLOSE ———1
) T1 1
) o)

POWERWINDOW ON : i
RELAY OUTPUT  OFF

ETOC100H

Time specification
T1 : 30+3 sec.

12. Rear defog control (Rear demister control)

DEFOGGER ON

DEFOGGER

13.

IGNITION SWITCH - ON

When the engine is running (Alternator“L"is high) a
contact of the rear defog switch (momentary action)
will switch the rear defog relay output on for 20 min-
utes duration.

If the rear defog switch is pressed again during this
time, or if the engine stops, the rear defog relay is
immediately switched off.

wp HIGH
ALT "L LOW. i

switTcH  OFF

|
L] I .
LTt T1

ON
OFF—-——’ T

OUTPUT

ETOC100!

Time specification
T1 : 20x1 min.

Ignition key hole illumination

When the drivers door is open, the ignition key illurni-
nation is turned on.

When driver door is closed, illumination is on for 10
sec., then off.

When the assist door is open, the ignition key illumi-
nation is turned on.

When assist door is closed, illumination is on for 10
sec., then off.

The ~key -illumination ' is extinguished immediately
when the ignition 1 comes on.

Locking of the vehicle from the transmitter (arm state)
shall extinguish ignition key lllumination.

OFF l L
DRIVER DOORor OPEN I_"'|
ASSIST DOOR CLOSE ._J_| r
T l l I T1 I i ‘_IZ
IGN KEY HOLE ON m
ILLUMINATION OFF —_—
ETOC100J

Time specification
T1 : 101 sec.
T2:0-10 sec.
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14. Decayed room lamp (llluminated entry with fade
out) ”

When the first door (driver, or assist) is opened, the
interior light shall brighten to full intensity in less than
0.5 seconds.

When the last door is closed, the room lamp will drop
to 75% intensity then fade out over 5.5+0.5 seconds.
If the ignition 2 is switched on when room light is fading
out, the room lights switch off immediately.

If the door open signal is on for less than 0.1 seconds,
then no illumination occurs.

Lamps must not flicker during fade operation, If a door
open or ignition on.

When transmitter (TX) unlock is received, room lamps
are turned on in less than 0.5 second for maximum 30
seconds.

While room lamp is on due to TX unlock, if another TX
unlock is received, then room lamp is again on for 30
sec.

When TX lock(arm state) is received during 30 second
from TX unlock, lamp is turned off immediately.

If TX lock (arm state) is received during fade out, the
room lamp is switched off immediately.

Door locking functions should not be influenced by
room lamp decay functions.

OPEN
DOOR SWITCH CLOSE ! 1

IGNITION ON
SWITCH OFF A
TRAN(SI_%HTERUthgﬁ N —
IT1 T2
roomLAMP  ON !
oUTPUT OFF | I
ETOC100K

2) Seat belt warning chime

Whenever the ignition 1 is turned on the seat belt
warning chime is sounded for total time 6 sec-
onds, with period 0.9 sec and duty rate 50%. It
is silenced immediately if the seat belt is sensed
as fastened.

If ignition 1 is already on and the seat belt is re-
moved, the chime is sounded for total time 6 sec-
onds, with period 0.9 sec and duty rate 50%.

If ignition 1 is switched off in while the chime is
sounding, the chime is switched off immediately.

ON
IGNT SW OFF __J !. .
SEAT BELT  ON — : :
SW (N/C) OFF | 11 . o L———! "o

ON | '
CHIME BELL OFF[HI [ |||H| |HH| I
S/BELT ON HH ﬂll |“|ﬂ I‘”'H'HH]H
WARN'GIND OFF

' T1 ' ] ' T1

ETOC100L

Time specification
T1 : 6x1 sec.

T2 : 0.45+0.1 sec.
T3 : 0.3+0.1 sec.

16. Over speed warning chime

If the IGN2 is on, and the over speed input is grounded
by cluster, chime is sounded until over speed input by
cluster is opened.

IG2 SW 8:-’,: | LT

OVERSPEED  opgN

Time specification INPUT erouno L]

T1: 5.5+0.5 sec. (OVER 120Km)

T2: 30 sec. CHIME BELL 8;: [ ]

15. Seat belt warning

1) Seat belt warning indicator

Whenever the ignition 1 is turned on the seat belt
warning indicator is illuminated for total time 6
seconds, with period 0.6 sec and duty rate 50%.
It is not extinguished if the seat belt is sensed as
fastened.

If ignition 1 is already on and the seat belt is re-
moved, the indicator is illuminated for total time 6
seconds, with period 0.6 sec and duty rate 50%.
If ignition 1 is switched off in while the indicator
is illuminated, the illumination is switched off im-
mediately.

ETOC100A
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17. Folding mirror unit

If ACC is on, with each press of the folding mirror
switch, the mirror fold and unfold outputs will operate
alternatively for 16+6 sec. A second press of the fold
switch during an output shall cause the opposite out-
put to occur.

if the folding mirror switch is pressed within 30 sec-
onds after the ACC signal is removed, the mirror out-
puts (folding or unfolding) will operate for 166 sec. If
during the mirror operation, the folding mirror switch
is pressed again then the opposite operation will com-
mence again. If after the ACC signal is removed, the
folding mirror switch is repressed within the 16+6 sec,
the mirror outputs will operate for a further 16+6 sec.

ON
ACC orr _[

ON

FOLD SWITCH

OFF 5

T
ON

MIRROR FOLD OFF
T2

MIRROR UNFOLD ©N

OFF
T2

ETOC100M

Time specification
T1: 30 sec.
T2 : 16+6 sec.

18. Rear fog lamp control
When IGN1 is on and:
e Tail lamps are on by switch or auto light
e Headlamps are on by switch or auto light or front
fog switch is on, then if rear fog switch is con-
tacted the rear fog lamps are turned on.

1G1 &TAILLAMP ON
OUTPUT OFF—J L L
HEAD LAMP ouTpuT ON ] NS
FRT FOG LAMP sW OFF.
RRFOGsw ON
oLt g n

RRFOG LAMP ON l

OFF:

ETOC100B

ANTI-THEFT FUNCTION

1. Arm function
Pressing the remote key lock button will result in a
0.5-second pulse issued to lock all doors.
Pressing the remote keypad unlock button once will
result in a 0.5-second unlock pulse issued to unlock
all doors.
As part of the arming sequence the alarm first en-
ters a pre-armed state before falling into the armed
state. During this pre-armed state alarm triggers are
ignored. Pre-armed state can be reached from the
alarmed state, the start inhibit state or the disarmed
state. Pre-Arming of the alarm can be achieved by a
press of the lock button on the remote key.
In the pre-armed state the visible and audible warn-
ings are disabled.
This system enters the armed state if it is in the pre-
armed state and, after 0.6 sec, check actuator lock
and each door, hood and tail gate close, and no door
warning switch (no key in ignition).
On entering the arm state, a single flash of the hazard
lamps is given, period of cycle 2 second, duty rate
50%.
If TX lock signal is received when a door, tail gate or
hood is open, then lock output is given and a flash of
hazard is not given.
After the armed state is entered, if a lock signal is
received then a single flash of the hazard lamps is
given, period of cycle 2 second, duty rate 50%.
The armed state cannot be reached by locking the car
with the keys.

DOOR, HOOD OPEN
TAILGATE cLosg ————————— __J L_____
™ LOCK

UNLOCK —-| L —J_l—

= 71 Tik—]

DOOR LOCK ON r‘l
OUTPUT OFF T2 —-[—L——-——-
ARM STATE ARM

DISARM —

T3 T2 [
HAZARD ON 1
LAMP OFF —
ETHA115Q

Time specification
T1 : 0.5sec.

T2 : Max 2sec.
T3 : 1.0+0.2sec.
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2.

Disarm function

Disarming can be performed while the alarm is
armed,.or alarming, or after alarming. The alarm can
be disarmed by the following methods:

¢ Pressing the unlock button on the TX key. The
hazard lamps shall be flashed twice for 1sec pe-
riod (of cycle), 50% duty rate.

e |f door warning switch is on, IGN1 and IGN2 are
on in arm state, then arm state should be imme-
diately cancelled. This means that the driver is
inside the vehicle before pushing TX lock, so sys-
tem should not arm.

In the disarm state the visible and audible warnings
are disabled and start is enabled.

In the disarm state, if TX key unlock command is re-
ceived, then the hazard lamps shall be flashed twice
for period of cycle 1 sec, 50% duty rate.

Disarm state cannot be reached using the door locks
by key.

A2 LOCK "ﬁ
UNLOCK
UNLOCK ON r———l

OUTPUT OFF

ARM STATE ARM ———-—-—-——————-]

DISARM

HAZARD ON T oSl ]

LAMP OFF

ETHA115R

Time specification
T1, T2 : 0.5+0.1sec.

Alarm function

1) European countries :
Once armed, should any door, hood or the tail-
gate be opened, then:

e Start relay drive output is disabled, so start-
ing is inhibited.

e Audible (horn) and visual (hazard lamp)
warnings are issued, for 27seconds du-
ration. The horn warning is continuously
occurring in this period. The hazard lamps
operate with 1 sec period, 50 % duty rate.

The alarm is given in the case where a door is
opened with a key.

ARM STATE ARM
DISARM DISARM

ALL OPEN [ l

DOORS CLOSE r—l

HORN ON .__T’,'—_—'i T1]~ n
OFF

HAZARD oN
LM — Ut (Ut
the?

OFF

ETOC100C

Time specification
T1: 272 sec.
T2 : 0.5+0.1 sec.

2) Non European countries
Once armed, should any door, hood or the tail-
gate be opened, then:
e Start relay drive output is disabled, so start-
ing is inhibited. ,
¢ Audible (horn) and visual (hazard lamp)
warnings are issued, for three cycles, each
cycle 27+1 sec. duration on, 10+1 sec. off.
The horn warning is continuously occurring
during the on period. The hazard lamps
operate with 1 sec period, 50 % duty rate
during the on period.

The alarm is given in the case where a door is
opened with a key.

After this time, the system maintains the start in-
hibit state, where no audible and visual warnings
are issued but engine starting is not possible.

ARM STATE DisaRm | ARM | Dsarm

ALL OPEN l |
DOORS CLOSE
T2
ON | I |
HORN s e

OFF

HAZARD ON
LAMP OFF

U —
| |73

ETOC100D

Time specification
T1: 272 sec.
T2 : 10x1 sec.
T3 : 0.5x0.1 sec.
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4. Operation during alarm conditions

1)

Cancelling audible alarm with the remote
transmitter

Time specification
T1: 0.5 sec.
T2 : 1.0£0.2 sec.

New alarm conditions

2)
CASE 1 : Door closed Second alarm condition during alarming.
During or after alarming and then closing all When another alarm occurs during alarming, the
doors and a TX lock signal is received Then ‘starting is disabled, and the alarm continues to
- The lock command is executed with 0.5 sec. sound for the remained time of warning signal.
ON The alarm continues to sound after the second
- Horn and start inhibition are OFF alarm condition is removed.
- Hazard lamp is flashed one time (period : 2 New alarm condition occurs after alarming (with
sec., duty: 50%, within 2 sec.) all entrances closed)
- The state goes to arming mode (after a lock If any entrance is opened again then
state check) - The hornis ON 3 times (EC area : one time
- The start is enabled for 27sec.)
- Start is disabled
DGOR OPEN - Hazard lamps flash during the ON time of
CLOSE horn
™ UNLOGK ML
LOCK on I New alarm condition occur after alarming (with
ouTPUT OFF - any entrance open).
ACTUATOR  UNLOCK — If another entrance is opened, the BCM keeps
ook start disabled and there is no horn output.
START ON ]
INHIBIT . OFF
' ‘ [
- S W I I I M
. OPEN
) ’ Q'G'bns CLOSE r—l
ETHA115V
START ON
INHIBIT OFF

Time specification
T1: 0.5 sec.
T2 : 1.0£0.2 sec.

 CASE 2: Door Open ,

During or after alarming, with a door open and a

TX lock signal is received Then

- The lock command is executed with 0.5 sec.

- Horn is disabled and start is enabled after
confirmation of actuator lock

At this time, when the door is closed,

- Hazard lamp is flashed one time (period : 2
sec., duty 50%)

The state goes to arming mode

HORN

ot L L L

ON
v I O

3)

ETOC100N

Key operation during alarm

After the alarm state or start inhibit state are en-
tered, if door warning switch on (key in ignition)
& IGN 2 ON, if IGN 2 state is changed to OFF
within 30sec, remain in alarm state. -

DOOR OPEN _,_—L
CLOSE .
T LOCK ’—_l
UNLOCK —
T1
LOCK ON
OUTPUT OFF ~——di
ACTUATOR  UNLOCK
LOCK
START ON
INHIBIT OFF
HAZARD ON I !
LAMP OFF

ETHA115W
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4) Disarming using the key
During alarming, in case that door warning switch
(key in) is ON and then IGN1 and IGN2 are both
ON for 30 sec continuously, the alarm is can-
celled, and the system enters the disarm state.
After alarming, in case that door warning switch
(key in) is ON and then IGN1 and IGN2 are both
ON for 30 sec continuously, the -alarm s can-
celled, and the system enters the disarm state.

DOOR KEY IN
WARN'G I
SWITCH KEY QUT
IGN. ON
SWITCH l
OFF 30 sec
OFF

ARM ARM —-——-—|
STATE DISARM

ETOC1000

Alarm state in power down
If the battery is disconnected to the BCM in the follow-
ing states: o

e Alarm

e After alarming

Upon restoring the battery, the alarm state shall be
entered and the alarm cycle shall restarted (timer re-
set to 0). .
If the battery is disconnected in arm state, upon
restoring the battery, arm state is resumed.

ARM
STATE DISARM l ARM |osarm
HooD ON | l |—'|
SWITCH  OFF
BATTERy  REMOVAL
INSTALLATION
START ON |
INHIBIT OFF
HORN ON | I l I I I
OFF

3 times {EC:1 time) |

ETHA115Z

6.

Automatic relocking

If either:

a. = Car is unlocked but alf doors closed, or-
b. Caris closed and locked by keys, or

¢. Caris closed, locked and in armed state.

Then if an unlock'command sent from the TX key is
received by the BCM, and within 30 seconds no door,
hood or tail gate has been opened or TX lock received,

- then-the BCM will instigate a lock doors function and

enter arm state. A single flash of the hazard lamps is

" given, period of cycle 2 second, duty rate 50%.

If another unlock.command is sent within this time
then reset timer. o
If a door is already open and an unlock command

‘is received, then the auto relocking function shall be

disabled. Even in the case where the door is closed
within 30 seconds.

Tail gate alarm triggers
During the armed state, if the tail gate is opened by

" the key switch, the car remains in the armed state and
.does not enter the alarm state. Whilst the tailgate is

open, the hood, drivers and passenger doors are still
armed and capable of causing an alarm trigger. Once

-~ the tail gate is closed, the tailgate trigger rearms after .

two seconds. If the interior tailgate release switch
is pressed whilst the car is armed and the tailgate
has been closed and armed, the alarm state will be
entered. ‘

'If the tailgate is unlocked and not opened within 25

seconds, the tailgate section will once ‘again be armed
and capable of trigger. :
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TROUBLESHOOTING ETOC1010

BCM practices input/output actuation test with the hi-scan
to find out input/output errors.

INPUT/OUTPUT MONITORING

INPUT / '
OUTPUT NAME DISPLAY CONDITION
POWER INPUT Battery voltage Voltage
- . . Key removal
INPUT Key warning switch Key insert
INPUT Accessory switch %ZF
INPUT *IGN1 switch g
INPUT IGN2 switch g
INPUT Alternator voltage Voltage
s Enable
7 OUTPUT | Start inhibitor Disable
FLASHER INPUT Turn signal switch (LH) %T\IF
INPUT Turn signal switch (RH) %E;F
OUTPUT | Turn signal lamp (LH) - OFF
OUTPUT | Turn signal lamp (RH) | %if
. OFF
INPUT Hazard switch ON
INPUT Hazard detection current Current
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INPUT / —
OUTPUT NAME DISPLAY CONDITION
LAMP INPUT Tail lamp switch OFF
ON
. OFF
OUTPUT Tail lamp ON
INPUT Head lamp switch OFF
ON
: . Domestic
INPUT Auto light area option Export
INPUT Auto light sensor Voltage Control the head lamp at the
auto light mode
OFF
OUTPUT Head lamp ON
INPUT Front fog lamp switch %'LF
INPUT Rear fog lamp switch %'LF
OUTPUT Rearv fog lamp OFF
ON
DOOR ., . CLOSE
INPUT Driver's door switch OPEN
- . CLOSE
INPUT Assist’'s door switch OPEN
. CLOSE
INPUT All door switch OPEN
ESELY . OFF - The key hole illumination is
OUTPUT Key hole illumination ON turned off when the ignition
‘ L - switch is turned on.
' ' OFF
OUTPUT Room lamp ON
. CLOSE
INPUT Hood switch OPEN
. . CLOSE
INPUT Tailgate switch OPEN
. . OFF When open the tailgate
INPUT Tailgate key unlock switch ON with other key.




BE -50 B ~ BODY ELECTRICAL SYSTEM

_INPUT / , ' |
 OUTPUT | NAME | DISPLAY | CONDITION
LOCK & L . LOCK
FOLDING INPUT Driver’s door lock sw&tch UNLOCK
. . LOCK
INPUT Assist door lock swiich UNLOCK
OUTPUT Lock output o
OUTPUT Unlock‘output %F;F
INPUT Folding switch %';IF
OUTPUT Folding output %';F
OUTPUT Unfolding output %ZF
WIPER INPUT Front washer switch %’:\IF
INPUT Intermittent wiper switch %iIF ‘
QUTPUT Intermittent wiper relay ' OOFNF
INPUT Intermittent wiper Resistance
resistance 7
INPUT Low/high wiper input %ZF
INPUT Wiper parking switch |  Motor operation
. . Parking position
Coutrut | s ' o | '
now safe relay ON Snow safety operation
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INPUT / AN
OUTPUT NAME DISPLAY : CONDITION
OTHERS OUTPUT Power Window power %F;\IF
. Seat belt removal
INPUT Seat belt switch Seat belt installation
OUTPUT Seatbeft indicator | QF
. OFF
OUTPUT Chime bell ON |
' . OFF When the vehicle speed is
INPUT Over speed signal ON : over 120km
Rear window defogger OFF '
INPUT switch ON
. ’ OFF .
OUTPUT Rear window defogger " ON On starting state
|4NPUT Cfash- sensor %IT\]F On crash state
OUTPUT Burglar alarm horn . %[;\IF

The components which is on and off as like turn signal -
lamp, seat belt indicator, burglar alarm horn, chime: bell
and front wiper relay are displayed “ON” while controlling.

MENU COMPOSITION
1. INPUT/OUTPUT MONITORING

1. POWER i BATTERY VOLTAGE 12v
2. FLASH KEY WARNING SWITCH ON
3. LAMP ACCESSORY SWITCH ON
4. ENTRANCE IGN1 SWITCH ON
5.LOCK & FOLD'G = IGN2 SWITCH ON
6. WIPER ALTERNATOR VOLTAGE 13V
7.OTHERS START INHIBITOR START
ENABLE
ETOC101A

2. INPUT ACTUATION TEST
3. OUTPUT ACTUATION TEST
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INPUT SIGNAL ACTUATION TEST

INPUT / :
NUMBER OUTPUT NAME OPERATION | CONDITION
INPUT Turn signal switch (LH) Turn signal lamp (LH)
INPUT Turn signal switch (RH) | Turn signal lamp (RH)
INPUT Hazard switch Hazard lamp
4 INpUT | UM signal lamp detection Double flash Turn signal lamp switch ON
current
INPUT Tail lamp switch Tail lamp
INPUT Auto light switch Tail/head lamp
INPUT Auto light sensor voltage 4 Auto light switch ON
. ' Tail lamp and front fog lamp
8 INPUT Rear fog lamp switch Rear fog lamp ON or head lamp ON
9 INPUT Driver's door lock switch Door lackiunlock
output
10 | INPUT | Assists door lock switch | D0°F locklunlock
output
o Mirror folding/un-
11 INPUT Folding switch folding
12 INPUT Front washer switch Front wiper relay
13 INPUT Intermittent wiper switch Front-wiper relay
14 INPUT Seat belt switch Seat belt indicator
15 INPUT Over speed signal Chime
16 INPUT Crash sensor Door unlock output Only one time when IGN ON
Rear window defogger Rear window .
17 INPUT switch defogger output Starting state

Actuation test is turned off under the following conditions.
When the [STOP] switch is pressed.

When the [ESC] switch is pressed.

When the hi-scan is turned off.

When the hi-scan is disconnected.

When the actuation test is turned off by the hi-scan
timer.

OrwN~
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OUTPUT SIGNAL ACTUATION TEST

INPUT /

NAME

NUMBER OUTPUT OPERATION CONDITION
1 OuTPUT Start inhibitor Starting disable Timer (15 sec.)
2 OUTPUT Turn signal lamp (LH) | Turn signal lamp (LH) ‘
3 OUTPUT Turn signal lamp (RH) | Turn signal lamp (RH)
4 OUTPUT Tail lamp Tail lamp
5 OUTPUT Head lamp Head lamp
6 OUTPUT Rear fog lamp Rear fog lamp
7 OUTPUT Key hole illumination Key hole illumination
8 OUTPUT Room lamp Room lamp
9 QUTPUT Door lock output Door lock
10 OUTPUT Door uniock output Door unlock
11 OUTPUT Folding output Mirror folding
12 OUTPUT Unfolding output Mirror unfolding
13 OUTPUT Intermittent wiper relay Wiper output
14 OUTPUT Snow safe relay Wiper not operating
15 OUTPUT Power window power Power window power
16 OUTPUT | Rear window defogger | dagfo";‘;‘gr"w
17 OUTPUT Burglar alarm horn -

Burglar alarm horn

Actuation test is turned off under the followmg condmons

RN~

timer.

When the [STOP] switch is pressed.

When the [ESC] switch is pressed.

When the hi-scan is turned off.

When the hi-scan is disconnected

When the actuation test is turned off by the hi-scan
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TﬁANSMITTER TRANSMITTER CODE SAVING
’ ) METHOD ETOC1100

INSPECTION  emcosso : . . i
S : . 1. To store transmitter code, first connect the hi-scan
1. Check that the red light flickers when the door lock (pro) to the Data Link Connector (DLC) in driver side
button or unlock button is pressed on the transmitter. crash pad lower panel.

2. Remove the battery and check voltage if the red light = 3 & @\J L

doesn’t flicker.

7Standard voltage : 3V /B /\_/
[‘u'Lf
| N
AR

AN

KTOB211A

2. Turnthe power on hi-scan (pro) with the ignition switch
ON.

KTAB195A 3. Select the vehicle model on hi-scan (pro).

4. After selecting “CODE SAVING” menu then button

. ttery if voltage is V and repl
3. Replace the battery if voltage is below 3V and replace “ENTER” Key.

-the remote control switch if it is inoperable after re-

placing the battery. : 5. Proceed as follow steps and then code saving is com-

pleted.

Battery : Lithium CR2032 (3V, 220mA/h)
’ - 1) Press [ENTER] key, if you are ready.

2) Press the transmntter [LOCK} button above 1 sec-
ond. , s

3) If you save transmitter one more press other
transmitter [LOCK] button above 1 second

4) Turn the hi-scan (pro) off, and check the keyless
entry system.
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FUSES AND RELAYS

RELAY BOX (ENGINE
COMPARTMENT)

SPECIFICATIONS  erociiso

N
M
10A| SPARE EC02 (2.0L)
EC102 (2.7L) ECO1 (2.0L)
EC202 (1.6L -
15A} SPARE (1.6L) EC101 (2.7L)
- EC201 (1.6L)
. E5S2 - T
BATT COND RAD ECU IGN Condenser )
EUSE 50A 30A 30A 30A 30A fan relay.1 E56
FULLER (COND-1) JOINT CONNECTOR
E48 L—__J
ABS. 1 1SA]_INJ E511 E50 AIC E49 Fuel 'j:l:: :i’g;’
30A l Head lamp relay pump relay
m SNSR (,’jg’é'm) (A/CON) Frump) | |HEADLO) l——n—l
ABS. 2 |15Ai DRL |
30 A m H/WASH EA47 Front E46 Front E45 Horn (Fé:\g) Ej
fog lamp relay wiper relay relay Radiator
(FRT FOG) (W/PER) (HORN) fan rela l::]
54| EcU y
ELy [~ 1
E43 Radiator E42 Engine E41 I:"‘:I
m fan relay control relay Start relay
Not used (COND 2) (MAIN) (START)
15A| HILP (LO) I I
Ampera- P Ampera- —_—
NO. ges(A) Circuit Protected NO. ges(A) Circuit Protected
BATT 100A | Generator INJ 15A Injector #1~#4
BATT 50A | Generator SNSR 10A Oxygen sensor, ECM,
COND 30A | Condenser fan relay Camshaft position sensor
FUSIBLE RAD 30A | Radiator fan relay DRL 15A DRL control module
LINK ECM 30A | Engine control relay, ECM, FUSE | pwasH | 20a |-
A/T control realy FRT FOG 15A Front fog lamp relay
IGN 30A | Ignition switch, Start relay ECM 10A TCM, ECM
ABS 1 30A | ABS control module HORN/A.CON| 15A Horn relay, A/C relay
ABS 2 30A | ABS control module H/LP (HI) 15A Head lamp relay (High)
BLOW 30A | Blower relay H/LP (LO) 15A Head lamp relay (Low)

ETOC115A
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BODY ELECTRICAL SYSTEM

INSPECTION ETMB1000

1.
2.

Check for a blown fusible link with an chmmeter.

If a fusible link burns out, there is a short or some
other problem in the circuit. Carefully determine the
cause and correct it before replacing the fusible link.

CAUTION

The fusible link will burn out within 15 seconds if
a higher than specified current flows through the
circuit.

KTMB510A
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FU S E ETOC1250

Fuse No. Amperages Circuit protected
1 20A Ignition coil (2.7L), Electronic chrome mirror
2 ' 20A AMP
3 10A Back-up lamp switch, Transaxle range switch
4 10A Instrument cluster (A/BAG IND.)
5 15A Air bag control module, Seat belt buckle switch
6 10A Mirror defogger
7 10A Hazard relay
8 15A Rear wiper motor, Rear wiper relay
9 10A Right tail lamps
10 20A Front wiper motor, Front wiper relay
11 10A Blower relay, Blower motor
12 30A Defogger relay
13 15A Stop lamp switch, Folding/Unfolding rélay ;
14 10A Left tail lamps
15 10A A/C control module, Blower relay
16 10A 'ECM, Multi gauge unit, TCM, Vehicle speed sensor
17 10A Instrument cluster (Power), Pre-excitation resistor
18 10A Room lamp, Clock, Audio, Data link connector, Multi gauge unit
19 30A power window relay
20 15A Trunk lid switch
21 10A A/C relay, AQS sensor, Head lamp relay
22 10A Rear fog lamp
23 15A Cigarette lighter, Outside mirror switch
24 15A Sunroof; ‘Power door lock/Unlock relay
25 20A Seat warmer ’
26 10A ABS control module, TCS switch
27 10A Audio, Digital clock
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INSPECT'ON ETOC1300

1.
2.

Check for a burnt relay with an chmmeter.

If a relay burns out, there is a short or some other
problem in the circuit. Carefully determine the cause
and correct it before replacing the relay.

ETOCO070A

INSPECTION OF FUSES

When a fuse is blown, there are two probable causes. The
two causes can easily be determined by a visual check
after removing the fuses.

1.

Fuse blown due to over-current.

Prior to replacing the fuse with a new one, check the
circuit for a short and the related parts for abnormal
conditions. Only after the correction of a short or re-
placement of abnormal parts, should a fuse with the
same ampere rating be installed. ”

Blown fuse due to overcurrent

NI
)

ETDAO8BA

Fuse blown due to repeated on-off current.
Normally, this type of problem occurs after a fairly long
period of use, and is less frequent than #1 above. In
this case, you may simply replace with a new fuse of
the same capagcity. o

Blown fuse due to thermal fatigue

ETDA086B

/A CAUTION

A blade type fuse is identified by the numbered
value in amperes. If the fuse is blown, be sure
to replace a fuse with the same ampere rating. If
a fuse of higher capacity than specified is used,
parts may be damaged and a danger of fire exists.
To remove or insert a fuse, use the fuse puller in
the fuse box.

ETDA08EC
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BODY ELECTRICAL SYSTEM

INDICATORS AND GAUGES

INSTRUMENT CLUSTER

COMPONENTS

ETOC1350
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CIRCUIT DIAGRAM evocian
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REMOVAL AND INSTALLATION  erocusso

1. Disconnect the negative (-) battery terminal.

2. Remove the cluster housing after removing 2 screws.

KSMBO0O08I

3. Remove the 4 screws holding the cluster and remove
the instrument cluster.

KSMBO008J

4. Installation is the reverse of removal.
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INSPECTION OF COMPONENTS
SPEEDOMETER

1.
2.

ETNC1500

Adjust the preésure of the tires to the specified level.

Drive the vehicle onto a speedometer tester.

wheel chocks as appropriate. -

Use

3. Check if the speedometer indicator range is within the

standard values.

A\ cAuTION

Do not operate the clutch suddenly or increase/
decrease speed rapidly while testing.

NOTE

Tire wear and tire over or under inffation will increase

the indication error.

1. Connect the scan tool to the diagnostic link connector
or install a tachometer.

2. With the engine started, compare the readings of

1. Reversing the connections of the tachometer

Velocity (Km/h) 20 40 60 80 100 120 140
T‘(’l'f‘:f‘/ﬂ‘)’e 20-24.4 40-43 60-64.4 80-85.5 | 100-105.5 | 120.5-126 | 140.5-146
T‘Zfr;“‘/;‘)’e 00-24.4 | 40-444 | 60-654 81-86.5 | 102-107.5 | 123-1285 | 144-1495

Velocity (Km/h) 160 180 200 220 240 Area
T?:f;f/gfe 160.5-166 | 181-186.5 | 201-206.5 | 221-226.7 | 241-246.7 Others
Tolerance 227.7- 248.5- :

<) 165-170.5 | 186-191.5 | 207-212.5 2335 54 3 EEC & General
Velocity (MPH) 10 20 40 60 80
Tolerance (MPH) 10-14.4 20-23 40-44.4 60-65.5 80-85.5
Tolerance (MPH)- 8.5-11.5 18.5-21.5 38.5-41.5 58.3-61.7 78.3-81.7
Velocity (MPH) 100 120 140 160 Area
Tolerance (MPH) 100.5-106 |  120.5:126 140.5-147 160.5-167 Except U.S.A
~ Tolerance (MPH) 08.3-101.7 | 118.3-121.7 138.1-141.9 158.1-161.9 “USA
' TACHOMETER CAUTION

 will damage the transistor and diodes inside.
2.  When removing or installing the tachometer,
be careful not to drop it or subject it to severe

the tester with that of the tachometer. Replace the shock.

tachometer if the tolerance is exceeded.
Revolution (RPM) 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000
Tolerance (RPM) +100 +125 +150 +150 +150 +180 =210 +240

FUEL GAUGE

OPERATION CHECK

1. Disconnect the fuel sender connector from the fuel

sender.

2. Connect a 3.4 watt, 12V test bulb to terminals 1 and
3 on the wire harness side connector.
3. Turnthe ignition switch to the ON, and then check that
the bulb lights up and the fuel gauge needle moves to

full.

ETOC150A
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BODY ELECTRICAL SYSTEM

FUEL SENDER

1.

Using an ohmmeter, measure the resistance between
terminals 1 and 3 at each float level.

Float position F 172 E

Resistance (£2) 6 32.5 97

ETLAO60D

2. Also check that the resistance changes smoothly

when the float is moved from “E” to “F”.

LOW FUEL LEVEL SENSOR

1.

Connect a test lamp (12V, 3.4W) and the battery to
the sender. Immerse the sender in water.

The lamp should be off'while the thermister is sub-
merged in the water, and should illuminate when the
sender is taken out of the water.

)| NOTE

If there is a malfunction, replace the fuel sender as an
assembly.

CAUTION

After completing this test, wipe the sender dry
and reinstall it in the fuel tank. ‘

3.4W

F
(%

[M55]

00000 JER

KTOB150B

ENGINE COOLANT TEMPERATURE GAUGE

1. Disconnect the wiring connector from the engine
coolant temperature sender in the engine compart-
ment.

2. Turn the ignition switch ON. Check that the gauge
needle indicates cool. Turn the ignition switch OFF.

3. Connecta 12V, 3.4 watt test bulb between the harness
side connector terminal 2 and ground.

ETLA60SD
4.  Turn the ignition switch ON.

5. Verify that the test bulb flashes and that the indicator
moves to HOT.

If bperation is hdt as specified, replace the sender. Then

“recheck the system.

ENGINE COOLANT TEMPERATURE SENDER

1. Using an ohmmeter, measure the resistance between
the terminal 2 and ground.

2. |f the resistance value is not as shown in the table,
replace_the temperature sender.

Temperature (°C) 60 85 110 125
Resistance () | 143.4 |- 58.1 26.9 17.5
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OIlL. PRESSURE SWITCH

1. Check that there is continuity between the switch'’s -

terminal and ground with the engine stopped.

2. Check that there is no continuity between the terminal
and ground with the engine running.

3. If operation is not as specified, replace the switch.

el

Ohmmeter

ETMB140C

OIL PRESSURE WARNING LAMP

1. Disconnect the connector from the warning switch
and ground the terminal on the wire harness side con-
nector.

2. Turn the ignition switch ON. Check that the warning
lamp lights up. If the warning lamp doesn’t light, test
the bulb or inspect wire harness.

Warning lamp

IGN

Battery

=
}
Il
1
—

BRAKE FLUID LEVEL WARNING SWITCH

ETMB140D

1. Remove the connector from the switch located at the
brake fluid reservoir.

2. Verify that continuity exists between switch terminals
1 and 2 while pressing down the switch (float) with a
rod.

V5BEO60M
BRAKE FLUID LEVEL WARNING LAMP
1. Start the engine.
2. Release the parking brake.

3. Remove the connector from the brake fluid level warn-
ing switch.

4. Ground the connector at the harness side.

5. Verify that the warning lamp lights.

V5BEOSON

PARKING BRAKE SWITCH

The parking brake switch is a push type located under the
parking brake lever. To adjust, move the switch mount up
and down with the parking brake lever released all the way.

1. Check that there is continuity between the terminal
and switch body with the switch ON (Lever is pulled).

2. Check that there is no continuity between the termi-
nal and switch body with the switch OFF (Lever is re-
leased).

If continuity is not as specified, replace the switch or in-
spect its ground connection.
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V5BE0B0O
DOOR SWITCH -

Remove the door switch and check for continuity between
the terminals.

[M53]
| §

KTOB150C
Terminal
Position 1 2 3
Free (Door open) @ O O
Push(Door close)

ETNC150A

SEAT BELT SWITCH
1. Remove the connector from the switch.

2. Check for continuity between terminals.

SEAT BELT WARNING LAMP

With the ignition switch turned ON, verify that the lamp

glows.

Seat belt condition

Warning lamp

Fastened

OFF

Not fastened

ON

Seat belt condition Continuity

Fastened . Non-conductive (=o{2)

Conductive(0£2)

Not fastened

V5BE0S0Q
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MULTI GAUGE

GENERAL

ETOC1550

Multi-gauge unit is located at the upper portion of audio
system and it indicates engine torque, instantaneous fuel
consumption, and battery voltage.

1.

Engine torque gauge

it indicates the instantaneous torque variation accord- ‘

ing RPM of the vehicle. Driver can notice the instanta-
neous torque variation with oscillation and outrunning

speed, recently a lot of comsumers want their sports -

car with performance tuning. They can discern the

torque level easily. Engine torque gauge indicates the-
engine torque value by communicating CAN signals -

from engine ECU.

Instantaneous fuel consumption gauge
ltindicates instantaneous fuel consumption according
the driving condition. If it points 10, it means that the
vehicle speed is at 100Km and fuel is consumed 10L.
The lower the pointer of it points the number, the
lower the vehicle spends fuel for driving, on the other
hand, the higher it digits the number, the higher it
does. Instantaneous fuel consumption gauge inputs
the speed signal and fuel injection signal. Speed sig-
nal comes directly from the speed sensor and fuel in-
jection signal is from the engine ECU.

Multi-gauge reads the two signals for 500msec. and

calculates the instantaneous fuel consumption. If the

vehicle speed is increasing by constant fuel quantity
per hour, the gauge indicates the value lower and
lower.

In case of the vehicle at idle, there is only fuel con-
sumption with no signal, so the speed/fuel consump-

tion becomes infinite with the pointer at the below than

20(L/100Km). ‘ ,
It doesn’t show the average fuel consumption but.only
the instantaneous one. )

Volt gauge

Volt gauge makes a driver properly response during
low voltage, informing the vehicle voltage.

Before ignition turned on, when the key is inserted
into "ignition switch on" position, it displays the battery
voltage, after ignition key turned on, it displays the
ignition voltage( battery voltage). '

If the voltage is at 8.5V or below, the pointer of the
gauge moves to the lower than 8V and if it is at 16V
or more, it moves to the lower than 16V.

If the input value is between 8.5V and 16V, the volt
gauge points the battery voltage ( Ignition voltage is
displayed during the ignition key turned on ).

SPECIFICATIONS

. Gauge
ltems Display Input signal operating
range
type
ECU engine
Engine . torque Stepper
torque 0-400 Nm (CAN com- motor
munication)
nsan || s
taneous | . 0-20 i r}'r al Stepper
fuel con- | L/100Km 9 motor
X ) (CAN com-
sumption v o
munication)
- Battery : Battery Stepper
8-16V
-voltage voltage motor
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BODY ELECTRICAL SYSTEM

COMPONENTS

ETOC1600

Fuel consumption gauge

Torque gauge

Voltage gauge

[M42]

© ©
000000 »
@Qpziesszp) f‘ 1
] =1 | n
Connector [M42}
[PIN CONNECTION]
Pin No. Description Pin No. Description
1 CAN (Low) 7 CAN (High)
2 - 8 -
140 518 3 Ignition (+) 9 llumination (+)
1112
4 Speed input 10 llumination (-)
5 Fuel injection input 11 -
6 Battery voltage 12 Ground

ETOC160A
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CIRCUIT DIAGRAM  erocies
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° CAN
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3
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120
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[M42]

9110
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ETOC165A
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POWER DOOR LOCKS

COMPONENTS  eroci7o0

Door Iock knob

Power door lock actuator

ETOC170A

POWER DOOR LOCK ' [D09]
ACTUATORS ~ Terminal ) -
Position
INSPECTION  erccirso | Front Lock S S5
- left [DOQ] Unlock @ @
1. E;s;zggfact the actuator connector from the wiring Front Lock D o

2. Apply battery voltage (12V) to each terminal as shown
in the table and verify that the actuator operates cor-
rectly.

ETOC175A

KTOB175A
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POWER DOOR MIRRORS

COMPONENTS ETOC1800

Power door mirror switch

Power door mirror connector

KTOBOO4H HGK096

ETOC180A
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BODY ELECTRICAL SYSTEM

POWER DOOR MIRROR SWITCH

'NSPECTION ETOC1850

1. Remove the power door mirror switch from the door
trim panel.

2. Check for continuity between the terminals in each
switch position according to the table.
i continuity is not as specified, replace the power door
mirror switch.

[D04]

KTOB177A

[Do4]
Terminal
Class Direction 112|345 6718
DOWN o O 5 O
LEFT| OFF
HAND
LEFT O O ) O
O O
RIGHT o—+0
Oo+0
UpP O O
DOWN O 0O 0O O
RIGHT] OFF
HAND
O O
LEFT O O
RIGHT o O O O

ETOC185A
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CIRCUIT DIAGRAM

ETOC1900

KTOB002A
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' ol 0]
! l . x J

[

als = i © o
0 ] @) N - o =
desl-g -
e
[D04] [D0S] KTOB002B
LIS
Tt Jru |
1 6 2
[
KTOBOO2H

[D04]
1 2|3
4|5|6|7]|8s
KTOB002G

ETOC190A
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BODY ELECTRICAL SYSTEM

POWER DOOR MIRROR

ACTUATOR

INSPECTION  erocisso

1. Disconnect the power door mirror connector from the

harness.

2. Apply battery voitage to each terminal as shown in the
table and verify that the mirror operates properly.

Heater(+)
z ®
©@ © ©

Heater(-) Left/Right Up/Down

[D06]

ETOC195A

[DO6]

Terminal
Position

upP

DOWN

OFF

LEFT

RIGHT

DD |O| @

OBD O|®| ~

DODO|ID| =

MIRROR FOLDING INSPECTION

ETOC195B

ETHAQ30A

- [DO6]

—~Terminal
Direction

R1

R2

4
®
©

MIRROR HEATER INSPECTION

ETOC195C

[DO6]

— Terminal
Position

2

Heater

O

ETOC185D



POWER WINDOWS BE -75

POWER WINDOWS

COMPONENTS  &roceon

Power window motor . .
Power window switch

KSOBosoN KGK096

ETOC200A.

POWER WINDOW MOTOR

INSPECTION  enjaizo0

Connect the motor terminals directly to battery voltage
(12V) and check that the motor operates smoothly. ‘Next,
reverse the polarity and check that the motor operates
smoothly in the reverse direction. If the operation is ab-
normal, replace the motor.

ETDA135A
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BODY ELECTRICAL SYSTEM

POWER WINDOW SWITCH

CIRCUIT DIAGRAM  eroczeso

[POWER WINDOW MAIN SWITCH]

[POWER WINDOW SUB SWITCH]

| [i=_|

[Do4]  [DO5]

[D15]

* Window lock switch

10

B+ -
Ground ! 7 )
UP 5 DOWN Mirror folding switch
Auto ___\\ 1 [ !—/ D_l
Down -
Control [D05]
- ! 6[2 1N
5 | 5] 4
1 Bl &F |8/ 1
R | | [T+
9 3 ®4 _/f_.\-'
I \_,—__ [D15]
6 @ 7 3 .
Tail lamp switch '
[D05] [D04] [D15]
1 2 3 4 1 2 3 1 3
5 6 7 8 9 {10 4 6 7 8 4 5 6 8
KTOBOO2F KTOB002G KTOB002G

ETOC205A



POWER WINDOWS BE -77
INSPECTION &oczio POWER WINDOW SUB SWITCH
POWER WlNDdW MAIN SWITCH
1. Remove the switch from the door trim panel. [Di 5] '
2. Check for continuity between the terminals. If conti-
nuity is not as specified in the table, replace the power 1 23
window switch. 4 5 5 7 | g
[De5] .
KTOB002G
1] 2 3|4 [D15]
51678} ¢9]10 JTerminal
. 6 8 7 1
Position
KTOBOOZF OFE O u i 0
- sl DOWN O —10
Terminal | FRONT LEFT FRONT RIGHT O—+—0O. |-
Position 3|10(4 |7 |6 102 |7 o ETOC210C
UP O+0 | O+=O0 | O+0 | O+
OFF o+—o+o | o 040
powN | “Tolo %] T [°
st ; : ‘y ’ » “'E'4I"OCZ1OD
WINDOW LOCK SWITCH =~
[DO5]
Terminal 5 10
Position
NORMAL . @, —0
LOCK
ETOC210A
MIRROR FOLDING SWITCH
[D05]
Terminal
" 1 7
Position
FOLD O O
UNFOLD

ETOC2108B
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BODY ELECTRICAL SYSTEM

REAR WINDOW DEFOGGER

REAR WINDOW DEFOGGER
PRINTED HEATER

INSPECTION ETA91650

CAUTION

Wrap tin foil around the end of the voltmeter test
lead to prevent damaging the heater line. Apply
finger pressure on the tin foil, moving the tin foil
along the grid line to check for open circuits.

Finger pressure

- Tester probe

’ Tin foil
_ Printed
heater line

ETAS165A

1. Turn on the defogger switch and use a voltmeter to
measure the voltage of each heater line at the glass
center point. If a voltage of approximately 6V is in-
dicated by the voltmeter, the heater line of the rear
window is considered satisfactory.

6 Volts (Normal)

\1n®o-

ETA9165B

If a heater line is burned out between the center point
and (+) terminal, the voltmeter will indicate 12V.

Burned out point

ETA9165C

If a heater line is burned out between the center point
and (-) terminal, the voltmeter will indicate OV.

Burned out point

ETA9165D

To check for open circuits, slowly move the test lead
in the direction that the open circuit seems to ex-
ist. Try to find a point where a voltage is generated
or changes to OV. The point where the voltage has
changed is the open-circuit point.

Voltage changes before and
after open circuited point

Here is a voltage OV Terminal
x (=)

=]

=

ETA9165E



REAR WINDOW DEFOGGER

BE -79

5.

Use an ohmmeter to measure the resistance of each
heater line between a terminal and the center of a grid
line, and between the same terminal and the center of
one adjacent heater line. The section with a broken
heater line will have a resistance twice as that in other
sections. In the affected section, move the test lead
to a position where the resistance sharply changes.

When measured from negative
terminal side (Section
with no broken grid line) //
]
{Section with broken grid
line) Center point
£y

Positive
teminal

Tester B
reads resistance
twice as large as tester terminal

ETAS165F

REPAIR OF BROKEN HEATER LINE

Prepare the following items:

1.

2
3
4,
5

Conductive paint.
Paint thinner.
Masking tape.
Silicone remover.

Using a thin brush :
Wipe the glass adjacent to the broken heateér line,

clean with silicone remover and attach the masklng _ “,
tape as shown. Shake the conductive paint container . .

well, and apply three coats with a brush at intervals of
about 15 minutes apart. Remove the tape and allow
sufficient time for drying before applying power. For a
better finish, scrape away excess deposits with a knife
after the paint has completely dried. (Allow 24 hours).

Masking tape

ETA9165G



BE -80 BODY ELECTRICAL SYSTEM

WINDSHIELD
WIPER/WASHER

COMPONENTS  erocziso

Motor wiring harness connector

Wiper motor & linkage : , ,
assembly , g - Cap nut
Bolt e QR Ty 2328
7-11 (70-110, 5.1-8.0) e ‘ (230-280, 16.9-20.6)
e e e 1D B——=Cap
' 8 Nut :
23-28 (230-280, 16.9-20.6)
Wiper arm & blade

TIGHTENING TORQUE : Nm (kg-cm, Ib-ft)

ETOC215A



WINDSHIELD WIPER/WASHER BE -81

WINDSHIELD WASHER
INSTALLATION ETOC2200

Rear washer nozzle . . R
Windshield washer nozzle

KTOB007B

Washer reservoir & motor

Rear washer hose

 Winshield washer hose -

KTOB007C

Washer reservoir

Washer motor
KTOB001Q

ETOC220A
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BODY ELECTRICAL SYSTEM

WINDSHIELD WIPER/WASHER
SWITCH

lNSPECTIo N ETNC1950

Remove the multifunction switch and disconnect the wire
connectors.

Check the switch for continuity between the terminals.

If continuity is not as specified, replace the wiper and
washer switch. '

[MO1-1]
1 0
11213 45 617
819 {10}11]12]|13}14

ETNC195A

EII\\IAIPE?] AND INTERMITTENT VOLUME SWITCH
01- :

Terminal

Position 4 )
MIST | jot+o|

OFF :
INT
LOW

HI |

5

olo|o| |

ETNCO50B

WASHER SWITCH [MO01-1]

Terminal
Position
OFF

ON O o)

ETNCO50C



WINDSHIELD WIPER/WASHER

BE -83
FRONT WIPER MOTOR Tightening torque
7-11 Nm (70-110 kg-cm, 5.1-8.0 Ib-ft)
REMOVAL crocaso
4. Installation is the reverse of removal.

1. Remove the wiper arm.

— INSTALLATION  erocean

(L) noTE

Care must be taken not to scratch the engine hood. 1. Install the wiper arm to the specified position.

Specified position A B
Distance (mm) 30-40 30-40

KTNBO12J

Tightening torque

23-28 Nm (230-280 kg-cm, 16.9-20.6 Ib-ft)

2. Remove the weatherstrip and cowl top cover after re-

moving the retainers.

ITITTIYETY AT —l

P \ | ] T

— =
— 7 FH

353

281

ETJAOB0G

3. Disconnect the windshield wiper motor connector and
remove the 3 bolts holding the windshield wiper motor

and linkage assembly.

KTOBOO7A

Washer nozyle

‘ \3\78.5

ETJA060!

2. Setthe washer nozzle on the specified spray position.

Unit:mm

ETOC230A
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BODY ELECTRICAL SYSTEM

INSPECTION  crocesso
SPEED OPERATION CHECK

1.

2.

Remove the connector from the wiper motor,

Attach the positive (+) lead from the battery to terminal
3 and the negative (-} lead tc terminal 4.

Check that the motor operates at low speed.

Connect the positive (+) lead from the battery 1o ter-
minal 3 and the negative {-) lead to terminal 5.

Check that the motor operateé at high speed.

[c07)
—

112|345

1. Ground 4. Low
2. Parking §. High
3. lGN+

ETOC2354

AUTOMATIC STOP OPERATION CHECK

1.

Oporate the motor at low speed using the stalk con-
trol. . : '

Stop the motor operation'anywhe_re except at the off
position by disconnecting terminal 4.

Connect terminals 2 and 4.

Connect the positive (+) lead from the battery to ter-
minal 3 and the negative (-} lead to terminal 1.

Check that the motor stops running at the off position,

[C07]

1121374165

~
-

KTOB220B



WINDSHIELD WIPER/WASHER BE -85
FRONT WASHER MOTOR

INSPECTION croczm

1. With the washer motor connecied to the reservoir
tank, fill the reservoir tank with water.

2. Connect positive {(+} and negative (-) battery cables to
terminals 2 and 1 respectively to see that the washer
motor runs and water sprays from the front nozzles.

3. Check that the motor operates normally.

[E34]

Front <—01] ) FTD—t Rear

ETJADESF

ETJa085E 1. Ground
2. Front washer({+}
3. Rear washer (+)

ETOC2404



BE -86 BODY ELECTRICAL SYSTEM

REAR WIPER/WASHER

COMPONENTS  eroceso

‘Rear wiper arm & blade

Nut

Rear wiper motor

TIGHTENING TORQUE : Nm (kg-cm, Ib-ft)

ETOC245A



REAR WIPER/WASHER BE -87
REAR WIPER MOTOR 4. Remove the hexagonal nut after removing pivot cover.

REMOVAL  £ro0z500

1. Remove the upper and side trim from the tailgate
frame.

\—f/
/——

KTOB004J

Tightening torgue
14-17 Nm (140-170 kg-cm, 10.3-12.5 Ib-ft)

A

KTOB240A 5. Remove the rear wiper motor after removing 3 bolts,

. . . and disconnect the motor's connector.
2. Remove the tailgate trim panel after removing 4

SCrews.

KS0B030!

KSOBO030C

INSTALLATION  erocesso

3. Remove the rear wiper arm after removing a nut.

1. Installation is the reverse of removal.

2. Setthe washer nozzle on the specified spray position.
\\_/’I// Washer nozzle Unit:mm

- o A

-
500

KTOBOO4I

| 372

200 '

Tightening torque
14-17 Nm (140-170 kg-cm, 10.3-12.5 Ib-ft)

ETOC255A



BE -88

BODY ELECTRICAL SYSTEM

INSPECTION  evocesco

1.

2.

Remove the connector from the rear wiper motor.

Connect battery positive (+) and negative {-) cables to
terminals 3 and 4 respsctively.

Check that the motor operates normally. Replace the
motor if it operates abnormally.

[R13]
! I
1 | 2113 |4

1. IGN (B+) 3. Switch
2. Parking 4. Ground

ETNCZ30A



REAR WIPER/WASHER

BE -89

REAR WASHER SWITCH

INSPECTION

ETNC2350

1. Disconnect the connector from the rear wiper and

washer switch.

2. Check for continuity between the terminals.

[MO1-1]
[ [
3415|617
g {10}11{12113 |14
KTNB250A
Terminal
- 10 11 12
Position
WASHER O
OFF
INT Ot
ON O O
WASHER O

ETNC235A
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BODY ELECTRICAL SYSTEM

REAR WASHER MOTOR

!NSPECTION ETOC2650

1.  With the washer motor connected to the reservoir
tank, fill the reservoir tank with water.

2. Connect positive(+) and negative(-) battery cables to
terminals 3 and 1 respectively to see that the washer
motor runs and water is pumped.

Front <—0T Yaif 10— Rear ETJAOBSF

ETJA0B5E 1. Ground
2. Front washer(+)
3. Rear washer (+)

ETOGC240A

3. Check that the motor operates normally.
Replace the motor if it operates abnormalily.



SEAT WARMER

BE -91

SEAT WARMER

CO M PO NENTS ETOC2700

Warmer

KBE1281

Warmer

Seat warmer switch

|

e

HGK123

SEAT WARMER SWITCH Terminall [ s | &
Position

INSPECTION erocerso ON =0

1. Disconnect the negative (-) battery terminal. OFF ILL. IND.

ETOC270A

2. Remove the seat warmer switch from the center facia

3.

panel.

[112[3]¢]s]¢]

KTOB266A

Check for continuity between the terminals.

ETOC275A



BE -92 BODY ELECTRICAL SYSTEM

SUN ROOF [Mo6]

Terminal
SUN ROOF SWITCH Position 2|8 7|8
INSPECTION  erocesoo siide switeh |- 1 ©
1. Disconnect the negative (-) battery terminal. Close | O——0O
2. Detach the lamp lens then remove the mounting ) ) Up o, O
screws (2EA) and open the overhead console case Tilt switch
cover then remove the mounting screws (2EA). Down | O o)

ETOC280B

KTOBOO7K
3. After disconnecting the roof wiring and sun roof wiring

connector- then remove the overhead console lamp
assembly from the headliner.

Sun roof wiring

1%
Roof wiring Q

ETOC28CA

4. Using an ohmmeter, check for continuity between the
terminals. '
If the continuity is not as specified, replace the sun
roof switch.

KTOB270A



SUN ROOF | BE -93
SUN ROOF CONTROLLER

ENSPECTION ETOC2850

1. Pull down the rear headliner.

2. Disconnect the sun roof switch side connector from
the sun roof controller.

—_— —
T Sun roof controller —— "

Motor side connector
Switch side connector

ETOC285A

[Sun roof switch side connector]

1]\ [2]3

4|5|6[7]8

ETOC285B

3. Insert a probe of test lamp to harness side connector
terminal No.6 and ground the other probe with ignition
switch ON.

OK : Test lamp “ON”

4. Insert a probe of test lamp to harness side connector
No.4 and ground the other probe.
OK : Test lamp “ON”

5. Apply the battery voltage to the terminal No.1.
OK : Test lamp “ON”

6. After inspection of wiring harness, if sun roof con-
troller is not operate normally, replace the sun roof
controller.



BE -94

BODY ELECTRICAL SYSTEM

SUN ROOF MOTOR

INSPECTION ETOC2900

1. Pull down the rear headliner.

2. Disconnect the motor side connector from the sun
roof controller.

_ —
T ————_Sun roof contro\

ller ——mHo-_

Motor side connector

Switch side connector

ETOC285A

[Sun roof motor side connector]

1] N [2]3

4|5l6]7]8

ETOC290A

3. Apply the battery voltage to the terminal No.1 and the
terminal No.2 to the ground.

4. Check that the motor turns.
Reverse the connections and check that the motor
turns in the reverse direction.

KSOBO6OP



LIGHTING SYSTEM

BE -95

LIGHTING SYSTEM

REPLACEMENT OF LAMPS erocaoo
HEAD LAMP/TURN SIGNAL LAMP
1. Disconnect the negative battery terminal.

2. Remove the front bumper upper cover.

- ==
S U8 ([ o

e b

KTOB00O7G

3. Remove the head lamp and turn signal lamp mounting
bolts (3EA) and remove the lamp assembly.

KTOBOO7F

Turn signal lamp

High beam

ETOC300A

4. Installation is the reverse of removal.

FRONT FOG LAMP
1. Disconnect the negative battery terminal.

2. Remove the turn signal lamp. and head lamp assem-
bly.

KTOBOO7F

3. Remove the front bumper cover (Refer to BD group).
Disconnect the wire connector and remove the front
fog lamp.

KTOBOO7H

4. [nstallation is the reverse of removal.

REAR COMBINATION LAMP
1. Disconnect the negative battery terminal.
2. Remove the luggage trim side cover.

3. Remove the 3 screws holding the rear combination
lamp and disconnect the wire connectors.

KTOB007I



BE -96

BODY ELECTRICAL SYSTEM

4. Remove the rear combination lamp assembly.

Tail/stop lamp

Side repeater

Turn signal lamp
Back up lamp

ETOC3008

5. Installation is the reverse of removal.

CENTER HIGH MOUNTED STOP LAMP
1. Disconnect the negative battery terminal.

2. Remove the rear spoiler after removing 4 nuts. (Ex-
ternal spoiler type)

3. Remove the center high mounted stop lamp assem-
bly.

4. Installation is the reverse of removal.
LICENSE PLATE LAMP
1. Disconnect the negative batteryy terminal.

2. Remove the mountlng screws and disconnect the
lamp connector. :

3. Installation is the roverse of removal.
OVERHEAD CONSOLE LAMP

1. Disconnect the hegative battery terminal.

2. Detach the map lamp lens from the lamp assembly:

with a flat- tlp screwdrlver

3. Detach the Iamp assembly from the headllner after
removing the 4 screws. ~

KTOBOO7K

4. Disconnect the wiring connectors from the headliner.

5.

Sun roof wiring

Roof wiring

ETOC280A

Installation is the reverse of removal.

LUGGAGE LAMP

1.
2.

Disconnect the negative battery terminal.

Detach the luggage lamp assembly from the luggage
side trim with a flat-tip screwdriver.

KTOB007J

Installation is the reverse of removal.



LIGHTING SYSTEM

BE -97

INSPECTION OF COMPONENTS  eroczos0
HEAD LAMP RELAY

1. Remove the head lamp relay from the relay box in the
engine compartment.

2. Check for continuity between terminals on the relay.

Terminal ‘
Position 1 2 3 S
When de-energized 1 O—+0
When energized O o | O—+—®

NOTE:
1. O—): Indicates that there is continuity
between the terminals.

2. ©——®: Indicates that power is supplied.

ETMB275A

1
1

S

340 g

3

1 on—
]
2 —/
i
i
i
| I
1
4 5

KTMB385B
HAZARD SWITCH
1. Disconnect the negative (-} battery terminal.

2. Remove the center facia panel with a flat-tip screw-
driver.

KTOBOO4A

3. Detach the hazard lamp switch from the center facia
panel.

NLAKIE

i 2,';3]‘4!5?’6[

KTOB290A

4. Operate the switch and check for continuity between
terminals with an ohmmeter.

[M1 3j

Terminal
Position 1 2 3 4 ) 5 6
CFF
ON IL. O—O
__ETOC305A

RHEOSTAT

1. Disconnect the negative (-) battery t

2. Disconnect the theostat connector from the crash pad
panel. e

. [M29] o

[T2[3[4]5]e]

KTOB290H
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BODY ELECTRICAL SYSTEM

3. Check for intensity. If the light intensity of the lamps
changes smoothly without any flickering when the
rheostat is turned, it can be assumed that the rheo-
stat is normal.

Tail switch

Tail(+)

ETNC260B
FRONT FOG LAMP SWITCH
1. Disconnect the negative (-) battery terminal.

2. Detach the switch connector from the center facia
panel.

el

L1]2]3]4]5]6]

KTOB290J

3. Operate the switch and check for continuity between
the terminals with an ohmmeter.

[M14]
_Ferminal
s 1 2 3 4 5 6
Position

OFF ILL.

- 9%?9 Com

ETOC305B

MAP LAMP SWITCH

Remove the overhead console assembly and check for
continuity between terminals.

Sun roof wiring

ETOC305C

[M95]

Terminal
- 4 5 6
Position

ON O——t—0O

DOOR
OFF

ETOC305D



LIGHTING SYSTEM

BE -99

HEAD LAMPS

HEAD LAMP AIMING
'NSTRU CT'ONS ETOC3100

The head lamps should be aimed with the proper beam-
setting equipment, and in accordance with the equipment
manufacturer’s instructions.

NOTE

If there are any regulations pertinent to the aiming of
headlamps in the area where the vehicle is to be used,
adjust so as to meet those requirements.

Alternately turn the adjusting gear to adjust the headlamp
aiming. If beam-setting equipment is not available, pro-
ceed as follows:

1.

Inflate the tires to the specified pressure and remove
any loads from the vehicle except the driver, spare
tire, and tools.

The vehicle should be placed on a fiat floor.

Draw vertical lines (Vertical lines passing through
respective headlamp centers) and a horizontal line
(Horizontal line passing through center of headlamps)
on the screen. '

With the headlamp and’_b‘gtt‘evry in_normal condition,
aim the headlamps so.the brightest portion falls on

the horizontal and vertical lines.
Make vertical and horizontal adjustments to the lower
beam using the adjusting wheel.

ETJAO10F

Horizontal aim'g (High beam) Horizontal aim'g (Low beam)

. , . Vertical aim'g (Low beam)
Vertical aim'g (High beam)

ETOC310A
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BODY ELECTRICAL SYSTEM

FRONT FOG LAMP

The front fog lamps should be aimed as the same manner
of the head lamps aiming.

With the front fog lamps and battery normal condition, aim
the front fog lamps by turning the adjusting gear.

Front fog lamp aim'g screw

ETMB280A
Screen
B L
- § ~ =]
E % _ = = —_J — | m—— y N
# — al
H1 : Height between the head lamp bulb center and ground '(lowybé’ém) KTOBQOTHI
H2 : Height between the head lamp bulb center and ground (high beam)
H3 : Height between the fog lamp bulb center and ground
W1 : Distance between the head lamp bulb center (low beam)" " . "yh'1' : Heig'lf)t ,df frOnt;ridé
W2 : Distance between the head lamp bulb center (high beam) h2 : Height of rear ride
W3 : Distance between the fog lamp bulb center '
L : Distance between the head lamp bulb center and screen.
ETOC310B
HEAD LAMP AND FOG LAMP AIMING POINT
} Unit : mm
Vehicle condition H1 H2 H3 h1 h2 ‘Wi w2 W3 L
Without driver 679 672 348 366 349 ’
- 1,202 966 1,156 3,000
With driver 666 659 335 - -

ETOC310C



LIGHTING SYSTEM

BE -101

1. Turn the low beam on without driver aboard.
The cut-off line should be projected in the allowable

range (shaded region).

Unit : mm

Vertical line of left

head lamp bulb center

Horizontal line of

head famp bulb center

N

Car axis

30

Vertical line of right
head lamp bulb center

/

CUT-OFF LINE

Vi

W1

H1

Ground line

2. Tumn the high beam on without driver aboard.
The hot-zone should be projected in the allowable

range (shaded region).

ETOC310D

Unit : mm

Vertical line of left

head lamp hulb center

Horizontal line of
head lamp bulb center

N\

N

45 90

Car axis

80

'e——A

Vertical line of right
head lamp bulb center

/
__9;091

w2

H2

Ground line

ETOC310E



BE -102 BODY ELECTRICAL SYSTEM

3. Turn the front fog lamp on without driver aboard.
The cut-off line should be projected in the allowable
range (shaded region).

Unit : mm

Vertical line of left Car axis
fog lamp bulb center Vertical line of right
fog lamp bulb center

Horizontal line of
fog lamp bulb center 60 /

N\
/I /N7

H3

W3

Ground line

ETOC310F



AUTO LIGHTS CONTROL SYSTEM

BE -103

AUTO LIGHTS CONTROL
SYSTEM

AUTO LIGHT SENSOR erocaiso
‘DESCRIPTION

The auto light control system operates by using the auto
light switch and the auto light sensor detect the illumination
then turns the head lamp and tail lamp on or off automati-
cally in accordance with the detection illumination.

SPECIFICATIONS

Auto light sensor

A

ETOC315A

ltems Specifications
Rated voltage DC 5V
Operating current Max. 1mA

| Detection illumination )
Tail lamp

ON : 23.1 + 3.4 (Lux), 1.77  0.08 (V)

OFF : 48.0 = 3.4 (Lux), 3.47 + 0.10 (V)

Head lamp

ON:6.2 + 1.4 (Lux), 0.63 + 0.06 (V)

OFF : 12.0 = 1.4 (Lux), 1.02 = 0.06 (V)




BE -104 BODY ELECTRICAL SYSTEM
CIRCUIT DIAGRAM  evocazo0

AUTO LIGHT BCM
Sensor power
& sV Ji5
VWA
i
I N ~ Signal
X p 3 3 ) NE ATD
% -l- G\Ground
) 118 ”L

Terminal Description
[M27] 1 Ground
1T r— T 2 Sensor power (5V)
1]2]3]4]s5 e i Signal
I L 5 )
6 -
ETOC320A
INSPECT!ON ETOC3250 l:]

1. Detach the auto light sensor in the upper crash pad.

[M27]

/ ETOC3258

Auto light sensor 3. Check the continuity between the terminals while op-

erating the switch.

ETOC325A

2. Check the continuity between terminal 2(+) and ter-
minal 1 (-).



AUTO LIGHTS CONTROL SYSTEM

BE -105

ETESC10E

AUTO LIGHT SWITCH [M01-2]

PositionTerminal 14 _ 15 16 17
OFF

| O —0

| O O O——0

AUTO O——0O

ETOCOEOA



BE-106 _ i ___BODY ELECTRICAL SYSTEM
DAYTIME RUNNING LIGHTS

DRL CONTROL MODULE

CIRCUIT DIAGRAM  erocaan

[TYPE 1]
ALTERNATOR IGNITION SWITCH
; : 81| B2 |acc|icz [ig1 | s7] * LIGHTING SWITCH 'DIMMER & PASSING SWITCH -
ACC| O O Ts [Hs1| EL| F: EB | HL | HU|Hs2
1G2 O O oFfl. |- | . Lowl O—-0O
TR L 61| O 0 Tl O o) HIGH 0.
l I ST O OO . |HL| O+O-1+CHO | passq OO0
Head lamp N
relay (low) ETACS
oot S . . . . . L
i1 -
Head lamp Tail Head
relay (high) —-@)————60 5)
oo .
T @)-‘ |
e 10A
Tail
Head lamp @)— % ?—’h
Rheostat
LH Hi 6@/
1 e D.R.L 77
Low UNIT D.RL
3 P
= RH Tail lamp relay g $
= o T/_____<1>_
= BATT12V ] -
= 77
1 T o
- ETOC710A
[E57]
415186
7 10} 11]12

NOTE)
TYPE 1: SWEDEN area
TYPE 2 : NORWAY area

ETOC330A
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[TYPE 2]
ALTERNATOR IGNITION SWITCH
7 B1 | B2 |acc|iGa |IG1 | ST LIGHTING SWITCH DIMMER & PASSING SWITCH
acc| O O Ts |Hs1| EL| F:| |-~ {'EB| HL| HU| Hs2
2| | O © ofF| - Low O+O
T 1G1| O Q TAIL| O ] HIGH O O
I ] STV O C O+0 HiL| O —O—-O | passq O O
Head lamp
relay (IOW) v ETACS
e T A e
LTI -
Head lamp Tail Head
relay (high) —® OO’
% K
2 10A
B IR . |Tail -
Head lamp @ % ?—l:.
LH HI , ‘ . €2> Rheostat
L /7\ D.R.L )
Low UNIT D.RL
3 P
= RH Tail lamp relay hd g §
= mul 134
= BATT12v el - ——
‘_i|; 77

I+

ETOC710B

[E57]

6
7|89 |10]11]12])

ETOC330B
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INSPECTION  erocssso
OPERATION CHECK

Check that the lights operate according to the following
timing chart.

[TYPE 1] [TYPE 2]

1GN SWITCH ON
orr —1

IGN SWITCH oN
orF —

ALTERNATOR"L*  ON
OFF ALTERNATOR *L" ON
OFF

— L

L L

DAL g;‘r ——-g_——————l DAL o m
l—_

HEAD LAMP ON
SWITCH OFF TAIL LABMP ON

SWITCH OFF _‘ L-' [_______-' L
TAIL LAMP ON M
SWITCH OFF I 1 RHEOSTAT ON [—‘ m f_\
RHEOSTAT ON | M OFF

OFF

ETKA241A ETMB711B

INSPECT CIRCUITS FOR DAYTIME RUNNING
LIGHT SYSTEM:

1. Disconnect the wire connector to DRL module from
engine compartment.

ETOC711A

2. Inspect the connector on wire harness side as shown.

6|54 (3|21
12{11|10{ 9| 8| 7

Harness side
ETNC275A
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Check For Test Connect Condition - Test Specifiéation
) OFF No continuity
5-Ground Head lamp switch
ON Continuity
Continuity 6-Ground Constant Cohtinuity
] ] . Head light ON Continuity
9-Ground Dimmer&passing switch - - v
Head light OFF No continuity
ON Battery voltage
9-Ground Ignition switch
ACC or LOCK No voltage
o . ON Battery voltage
5-Ground Ignition switch ——
Voltage ACC or LOCK No voltage
7-Ground Constant Battery voltage
) Stop No voltage
3-Ground Engine -
Running Battery voltage

3. [fcircuitis not as specified, refer to schematic diagram
and inspect for short circuits.
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HEAD LAMP LEVELLING
DEVICE

HEAD LAMP LEVELLING SWITCH

CIRCUIT DIAGRAM  erocauo

Head lamp relay , ' ‘ , PIN CONNECTION

Tail lamp relay ‘ ' A PINNO | Description
: ' [ j 1. Hlumination(+)
N l
{(4) ¢ 2 Rheostat
- 0 3 Ground
4 IGN
R1 5 Actuator (+)
- 1 @D -
R2
<G 2
R3 g [M12]
e 3 C o =
2 [6]
R4 Rs$ T ||1|2[3|4|5|6|
<i
J\ ETKAO055A
© v
1 \

ﬁ e aet i}
levelling actuator

ETMB711C

ETOC340A
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INSPECTION  erocasso

1. Disconnect the switch connector from the crash pad
lower panel.

[M12]

1|]2]314(51]6

ETKAOS5A

ETOC345A

Connect the battery voltage between terminals 3 and
4(Reference voltage =Vp).

Measure the voltage between terminals 3 and 5( V).

Check the percent ratio(V/Vg x 100%) between volt-
ages Vg and V at each position.

Position No. Rotation Ratio(x5%) Voltage(V)
0 0° 85% ~ 11.05 £ 05V
1 30° 70% 9.1 £ 0.5V
2 60° 56% 7.28 £ 0.5V
3 90° 45% 5.85 + 0.5V

5. If the voltage is not as specified, replace the head
lamp levelling switch.
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IMMOBILIZER CONTROL
SYSTEM

G EN E RAL ETOC3500

There are two types of immobilizer functions available on
the Body Control Module (BCM). The first is a “SMAR-
TRA (SMART TRansponder Antenna)” type and the sec-
ond is a "stand alone" type that will emulate the system
known as the "SCE immobilizer". The hardware to sup-
port both types of immobilizer systems in the BCM is iden-
tical. The selection of immobilizer type within the BCM is
effected by setting the appropriate EEPROM byte.

Al communications between the BCM and the ECM (En-
gine Control Module) for the purposes of immobilization
will be over the W line.

The diagnostics communication for the SMARTRA system
will be performed by communicating with the ECM on it’s
K line. The ECM will then perform diagnostics on the BCM
via the W line.

At the time of Transponder validation, the BCM devotes
100% processing power to the validation process in order
to respond in the required time. During transponder vali-
dation, other BCM functions may be influenced.

1. SMARTRA type immobilizer
The “SMARTRA” type immobilizer system is ap-
plied to the 1.6 @ engine and 2.0 8 engine.
The immobilizer system consists of a passive chal-
lenge-response (mutual authentication) transponder
inside the key head, a stand alone antenna, the BCM
unit and the ECM. The BCM unit shall emulate the
original SMARTRA immobilizer as closely as possi-
ble. In this document, the BCM emulating the original
SMARTRA shall just be known as SMARTRA.
In the SMARTRA system, the immobilizer is con-
tained within the ECM. The BCM shall provide the
low-level routines and hardware necessary to com-
municate with the transponder.

2. Stand alone type immobilizer
The “Stand alone” type immobilizer system is ap-
plied to the 2.78 engine.
The immobilizer system consists of a passive chal-
lenge-response (mutual authentication) transponder
inside the key head, a stand alone antenna, the BCM
unit and the ECM. The BCM unit shall emulate the
original SCE type immobilizer to ECM protocol as
closely as possible.
In the Stand alone immobilizer system, the immobi-
lizer is contained within the BCM. The ECM shall re-
quest the BCM for permission to start the vehicle. The
BCM shall perform the immobilisation functions and
reply "start" or no start" permission to the ECM.

SYSTEM BLOCK DIAGRAM erocssio

The source of diagnostics commands for immobilizer
equipped BCM's is different depending upon the type of
immobilizer used. The diagnostics communication for the
SMARTRA system will be performed by communicating
with the ECM on its K line.

In the case of a BCM that has an immobilizer, the detec-
tion of a tester being present will cause the K-line enable
relay to close and the Diag pull up to be switched off. This
mode of the diagnostics interface is called "Diagnostics”
mode. This will then remain the case until the tester is
disconnected. When the K-line enable relay is off and the
diag pull up is enabled, this mode is called "immobilizer"
mode.



IMMOBILIZER CONTROL SYSTEM

BE -113

HI-SCAN

[SMARTRATYPE]
- 1.60 /2.0p Engine
ECM BCM
SMARTRA-Line
o0 SERIALTO TP
o DECRYPTION '
o START DECISION Relay
K-Line K-Line
DCT
L
HI-SCAN
[STAND ALONE TYPE]
- 2.75 Engine
ECM
K-Line W-Line
o ENCRYPTION
o REQUEST o DECRYPTION
o START DECISION
o TRANSLATOR
K-Line Relay
DCT

TRANSPONDER

TRANSPONDER

ETOC351A
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SYSTEM COMPONENTS erocaszo

COMPONENT

DESCRIPTION

TRANSPONDER (Built-in keys)

ETKA470C

When ignition is ON, the coil supplies energy

to the transponder, which in turn accumulates

energy in the condenser.

Once the energy supplied from the coil has stopped,
using the stored energy in the condenser, the
transponder transmits the secret data.

The transponder has an advanced encryption algorithm.
During the key teaching procedure, the transponder will
be programmed with vehicle specific data. The vehicle
specific data are written into the transponder memory.
The write procedure is once only ; therefore, the contents
of the transponder can never be modified or changed.

B6BE225C

Supplies energy to the transponder.
Receives signal from the transponder.
Sends transponder signal to the BCM.

ETOC352A

The BCM carries out communication with the built

- in transponder in the ignition key. This wireless
communication runs on RF (Radio Frequency). The RF
signal from the transponder, received by the antenna coll,
is converted into messages for serial communication by
the BCM. And, the received messages from the ECM
are converted into an RF signal, which is transmitted
to the transponder by the antenna.

In case of “SMARTRA” type immobilizer system

the BCM does not carry out the validity check of the
transponder or the calculation of encryption algorithm.
This device is only an advanced interface, which
converts the RF data flow of the transponder into serial
communication to the ECM and vice versa.

BEBE710E

In case of “SMARTRA” type immobilizer system the
ECM carries out a check of the ignition key using a
special encryption algorithm, which is programmed into
the transponder as well as the ECM simultaneously.
Only if the results are equal can the engine be started.
The data of all transponders, which are valid for

the vehicle, are stored in the ECM.




IMMOBILIZER CONTROL SYSTEM BE -115

DATA LINK CONNECTOR (DLC)

By connecting the voltmeter or Hi-scan, the control
module diagnostic code can be read.

16[15]14[13

211
10}9

BEBE710F

Has the function BCM, ECM, and key diag-
nosis and change.

ETHBOO1T

IMMOBILIZER STATES

ETOC3530 The ECM has three defined states. These are de-

scribed below.

1. Engine Controi Module (ECM) States

State Description
e The ECM is delivered to HMC in virgin ‘state, ,
¢ There is no Vehicle Identification Number (VIN) stored in the ECM
Virgin State e |t can only be in virgin state once

e The ECM will allow starting on the second cycle of ignition
e Virgin state is exited when a VIN has successfully been taught by the BCM

' Learnt State

Engine start is possible only when the received VIN from the BCM
matches that stored in the-ECM

Neutral State

e VIN has been deleted

e Same as virgin state except engine starting not possible on
the second cycle of ignition

e Neutral state is entered if the BCM changes to neutral state

2. Body Control Module (BCM) states
The Body Control Module (BCM) has three defined
states. These are described below.

State Description
¢ The BCM is set to virgin state during manufacture
» The BCM can be set back to virgin state by issuing an
Virgin State Initiate BCM’ command

e The diagnostics password is set to the default
e No VIN is stored
¢ Virgin state is exited only after the VIN been learned

Learnt State

The BCM contains a VIN

Neutral State

» The BCM is set to neutral state by issuing a "Teaching ECM’ command
e The purpose of the neutral state is to allow the ECM to be set to neutral state
¢ The BCM neutral state expires 10 seconds after an ignition ON—OFF cycle
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ETOC3540

TEACHING PROCEDURES

1. Key Teaching Procedure

Key teaching must be done after replacing a defective
ECM or when providing additional keys to the vehicle
owner.

The procedure starts with an ECM request for vehicle spe-
cific data from the tester. The “virgin” ECM stores the ve-
hicle specific data and the key teaching can be started.
The “learnt” ECM compares the vehicle specific data from
the tester with the stored data. If the data are correct, the
teaching can procede. '

If incorrect vehicle specific data have been sent to the ECM
three times, the ECM will reject the request of key teaching
for one hour. This time cannot be reduced by disconnect-
ing the balttery or any other manipulation. After reconnect-
ing the battery, the timer starts again for one hour.

The key teaching is done by ignition on with the key and
additional tester commands. The ECM stores the relevant
data in the EEPROM and in the transponder. Then the
ECM runs the authentication required for confirmation of
the teaching process. The successful programming is then
confirmed by a message to the tester.

If the key is already known to the ECM from a previous
teaching, the authentication will be accepted and the EEP-
ROM data are updated. There is no changed transponder
content (this is impossible for a learnt transponder).

The attempt to repeatedly teach a key, which has been

taught already during the same teaching cycle, is recog-.

nized by the ECM. This rejects the key and a message is
sent to the tester.

The ECM rejects invalid keys, which are presented for
teaching. A message is sent to the tester. The key can be
invalid due to faults in the transponder or other reasons,
which result from unsuccessful programming of data. If
the ECM detects different authenticators of a transponder
and an ECM, the key is considered to be invalid.

The maximum number of taught keys is 4.

If an error occurs during the Immobilizer Service Menu, the
ECM status remains unchanged and a specific fault code
is stored.

If the ECM status and the key status do not match for
teaching of keys, the tester procedure will be stopped and
a specific fault code will be stored at ECM.

2. User Password Teaching Procedure

The user password for limp home is taught at the service
station. The owner of the vehicle can select a number with
four digits.

User password teaching is -only accepted by a “learnt”
ECM. Before first teaching of user password to an ECM,
the status of the password is “virgin”. No limp home func-
tion is possible.

The teaching .is started by ignition on, with a valid key
and sending the user password by tester. After successful
teaching, the status of the user password changes from
“virgin” to “learnt”.

The learnt user password can also be changed. This can
be done if the user password status is “learnt” and the
tester sends authorization of access, either the old user
password or the vehicle specific.data. After correct autho-
rization, the ECM requests the new user password. The
status remains “learnt” and the new user password will be
valid for the next limp home mode.

If incorrect user passwords or wrong vehicle specific data
have been sent to the ECM three times, the ECM will reject
the request to change the password for one hour. This
time cannot be reduced by disconnecting the battery or
any other actions. After reconnecting the battery, the timer
starts again for one hour. ' o

THE USER PASSWORD CAN BE IN THE STATUS
00. Not yet checked

The status is stored in the EEPROM. In case of incorrect or
no plausible data from this circuit, the ECM cannot check

the status and the ECM sends 00.

- 01. Léarnt

The password has been taught successfully to the ECM.
02. Virgin

This is the status at the end of the ECM production line
before delivery to the final customer.

04. Locked by timer

After a certain number of incorrect inputs, the ECM is
locked for one hour and no inputs are accepted during this
time.

05. Teaching not accepted

This status is set if, for example, the ECM is in neutral
status.
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LIMP HOME FUNCTION evocssso

Limp home mode allows the driver to start a car when
the immobiliser system has failed but the BCM is still
able to communicate with the ECM. When the limp home
mode is activated, the BCM will send the data back to the
ECM. This is irregardiess of the values of the VIN, MIN,
Transponder or Random number stored within the BCM.
Limp home mode is activated by "entering" the limp home
‘password of the system via activations of the ignition key.
The timing for entering the password are shown below in
timing chart.

The password is stored in EEPROM. The password is also
stored in RAM. If both the EEPROM and RAM copy maich
then the vehicle is allowed to start once upon the next
cycle of ignition. After the vehicle has been allowed to
start once, the RAM copy is cleared thus preventing further
starting.

At the dealer, the new owner is asked to choose a pass-
word which is 4 digit (2 bytes) in length. All digits chosen
by the user must be between zero and nine. This pass-
word is placed within the BCM EEPROM using the Hi scan
command.

If limp home mode is required, the owner enters the pass-
word via the ignition key. The password is decoded by the
BCM then placed in RAM for comparison with the EEP-
ROM copy. The password may also be placed directly in
RAM using the Hi Scan. However, the tester must be still
connected at the time of starting.

If the user forgets the password, the dealer shall use the
forgotten password menu on the HiScan. The HiScan will
prompt the dealer to enter the pin code as obtained from
the HMC database for the vehicle in question.

NOTE

The password and . the pin code are not the same.
Pin code is scanned from a bar code at the End Of
Line (EOL). The password is a number chosen by the
owner for the purposes of limp starting.
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[SMARTRA TYPE]

o NORMAL CONDITION

Start

S L Yt
IGN oft

oy

o START POSSIBLE
T1 ' kI%

On
s A A
1 2

ian 2

User Password
(1234H)

o START IMPOSSIBLE

AL

On
H K,

1an-ff
1 2

User Password
(1234H)

[STAND ALONE TYPE]
o START POSSIBLE
ey 3

On
Ta T3 H4
1 2

ian 2f

User Password
(1234H)

Eng. stall
Tz
" Start

18 ; Start Star
L L

Start Start

Limp home activated

NOTE
T1> 5sec
3sec <Tz2<10sec
0.2 sec <T3< b sec
0.2 sec <T4< 3 sec
Ts< 5 sec
Te< 30 sec

Tr< 8sec

ETOC355A
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1. By tester

If the ECM detects the fault of the BCM or transponder,
the ECM will allow limp home function of the immobilizer.
Limp home is only possible if the user password (4 digits)
has been given to the ECM before. This password can be
selected by the vehicle owner and is programmed at the
service station.

The user password can be sent to the ECM via the hi-scan
menu.

In case of “SMARTRA” type immobilizer system, only
if the ECM is in status ‘“learnt” and the user password
status is “learnt” and the user password is correct, will
the ECM be unlocked for a period of time (30 sec.). The
engine can only be started during this time. After the time
has elapsed, engine start is not possible.

But the ECM unlock timer (30 sec.) is not necessary in the
“Stand alone” type immobilizer system.

If the wrong user password is sent, the ECM will reject
the request of limp home for one hour. Disconnecting the
battery or any other action cannot reduce this time. After
reconnecting the battery to the ECM, the timer starts again
for one hour.

2. By ignition key

The limp home can be activated also by the ignition key.
The user password can be input to the ECM by a special
sequence of ignition on/off.

Limp home code entry is enabled after the key has been
in the ignition position for greater than 5 seconds. [f the
ignition is turned on for longer than five seconds during the
sequence, the sequence is then restarted and all timers
cleared. If the ignition is off for longer than three seconds
during the entry, the code number for that digit of the limp
home password is determined. If the ignition is turned
off for longer than 10 seconds at any time before during
or after code entry, all timers are cleared and limp home
mode is deactivated. The number “0” is represented by
10 cycles of the ignition key.

Only if the ECM is in status “learnt” and the user pass-
word statusis “learnt” and the user password is correct,
willthe ECM be unlocked for a period of time (30 sec.). The
engine can be started during this time. After the time has
elapsed, engine start is not possible. After a new pass-
word has been input, the timer (30 sec.) will start again.

But in case of “Standard alone” type immobilizer sys-
tem, the engine start is possible after the time (30 sec.)
has elapsed.

After ignition off, the ECM is locked if the timer has elapsed
8 seconds. For the next start, the input of the user pass-
word is requested again.

But in case of “Standard alone” type immobilizer sys-
tem, the ECM is locked instantly after ignition off.
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DIAGNOSIS OF IMMOBILIZER RELATED
FAU LTS ETOC3560

The diagnosis monitors :

¢ Communication between the ECM and the BCM
» Function of the BCM and the transponder, and
e Data (stored in the ECM) related to the immobilizer

There are four different faults that are assigned to the im-
mobilizer system. Every fault is broken down into four
different types (circuit malfunction, circuit range / perfor-
mance problem, fow input, high input). The following table
shows the assignment of immobilizer related fautis to each

type :

function.
Diagnostic -
Type Codes Immobilizer Related Faults Fault types
P1610 No answer from the BCM
invalid message from BCM to ECM
P1800 BCM fault Antenna error
P1803 Invalid request from ECM or corrupted data
Invalid transponder data
SMARTRA P1801 Transponder fault Passive mode invalid
(1.6a/208 Programming error
ENGINE) -
EEPROM Inconsistent data of EEPROM
Invalid write operation to EEPROM
P1805 No valid data from BCM after 3
attempts by ECM
ECM fault Invalid tester message or unexpected
requests by tester
01 Transponder communication Transponder error due to a wrong code,
error untaught, bad teach or bad read
02 ECM communication error ECM error due to bad SID, bad MID
or protocol errors
STAND ALONE 03 Keyless entry system error Keyless entry problem (no keys taught
(2.75 ENGINE) or stuck locks)
04 Immobilizer antenna error Open immobilizer antenna
05 BCM internal fault BCM internal fault (smart driver failure)
06 BCM EEPROM error EEPROM error detected in BCM
07 ECM signal not detected ECM signal not detected

REPLACEMENT OF ECM AND BCM

in case of a defective ECM, the unit has to be replaced
with a “virgin” or “neutral” ECM. All keys have to be
programmed into the new ECM. Keys, which are not pro-
grammed into the ECM, are invalid for the new ECM (Re-
fer to key teaching procedure). The vehicle specific data
have to be left unchanged due to the unique programming
of transponder.

In case of a defective BCM, there is no special procedure
required. A new BCM simply replaces the old one. There
are no transponder - related data stored in this device.

NEUTRALISING ECM

The ECM can be setto the “neutral” status by a tester.

A valid ignition key is inserted and after ignition on is
recorded, the ECM requests the vehicle specific data from
the tester. The communication messages are described
at 7 Neutral Mode” . After successfully receiving the
data, the ECM is neutralized.

The ECM remains locked. Neither the limp home mode
nor the “twice ignition on” function, is accepted by the
ECM.

The teaching of keys follows the procedure described for
the virgin ECM. The vehicle specific data have to be un-
changed due to the unique programming of the transpon-
der. If data should be changed, new keys with a virgin
transponder are requested.
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