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BE -2 BODY ELECTRICAL SYSTEM

GENERAL

SPECIFICATIONS

MULTIFUNCTION SWITCH

ETNCO050

ltems Specifications

Rated Voltage 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 : 15A (Lamp load)
Low : 10A (Lamp load)
Passing : 15A (Lamp 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)
0.25A (Relay load)

INSTRUMENTS AND WARNING SYSTEM

Warning lamps Bulb wattage (W) Color

High beam 1.4 Blue

Low fuel 1.4 Amber

Turn signal (LH, RH) 1.4 Green

Battery (charge) 1.4 Red

Oil pressure 1.4 Red

Air bag 1.4 Red

Parking brake 1.4 Red

Seat belt 1.4 Red

Check engine 1.4 Amber

ABS 1.4 Amber

Door ajar 1.4 Red

Trunk lid open 1.4 Amber

Water seperator (DSL) 1.4 Red

TCS 1.4 Amber

O/D OFF 1.4 Amber

Glow (DSL) 1.4 Amber



BE -3GENERAL

Warning lamps Bulb wattage (W) Color

Immobilizer 1.4 Amber

A/T
P 1.4 Green
R 1.4 Amber
N 1.4 Green
D 1.4 Green
2 1.4 Green
L 1.4 Green



BE -4 BODY ELECTRICAL SYSTEM

SERVICE SPECIFICATIONS

INDICATORS AND GAUGES

ETNCO100

Tachometer

Type

Standard values

Fuel gauge

Type

Standard values

items Specifications

Speedometer

Type o Cross-coil type
Input spec. o Hall IC 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 GOMPH
Standard values

Velocity (Km/h) 20 40 60 80 100 120

Tolerance (Km/h) 20-24.1 40-43 60-64. 1 80-85.2 100-105.2 | 120.5-126.3
Tolerance (Km/h) | 20.8-25.4 40-44 60.8-65.4 81.4-86.8 |102.6-108.2 | 123.5-129.6

Velocity (Km/h) 140 160 180 200 Area

Tolerance (Km/h) | 140.5-146.7 | 160.5-167.5 | 181-188.4 | 201-209.1 Others

Tolerance (Km/h) | 144.4-151 |165.4-172.4 | 186.3-193.8 | 207.2-215.2 EEC & General

Velocity (MPH) 10 20 40 60

Tolerance (MPH) 10-12.5 20-22.5 40-42.6 60-63.4

Velocity (MPH) 80 100 120 Area

Tolerance (MPH) 80.3-84.1 100.3-104.7 120.3-125.3 EEC & General

io
)

o Cross-coil type (4cyl : 2pulses/rev (MPI DOHC engine), 4cyl : 4pulses/rev (D-engine))

Tap the speedometer to prevent hysterisis effects during inspection.

Revolution (RPM) 1,000 2,000 3,000 4,000 5,000 6,000 7,000

Tolerance (RPM) +100 +125 +150 +150 +150 +180 +210

io
)

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

Tap the speedometer to prevent hysterisis effects during inspection.

Gauge Tolerance assembled
Level

Resistance (Q) with fuel sender (°)

E (Empty) 95 -40 + 2.5

1/2 32.5 0+ 4.0

F (Full) 7 40 + 2.5

o Inspection order :

The level must be reached within 7 minutes after the resistance is set for Full or Empty.
E>F>E

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.

ETNCO10A
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ltems Specifications

Temperature gauge

Type 0 Cross - coil type (Intermedia stability type).
Indication standard ;Temperature Angle (°) : Assembled tolerance (°)

60°C -40 -

85°C ~ 110°C he 3

Red zone (over 125°C) 3545 v4

o Inspection order: OFF —-C—H

Resistance of °
Temperature (°C) 60 85 110 125

temperature sender ;
Resistance (Q) 122 47.4 24.3 15.9

(NTC)

LIGHTING SYSTEM

ETNCO10B

Items Bulb wattage(W)

Head lamp 60W / 55W (High / Low beam)

Front turn signal / Front position lamp 21W / 5W

Front fog lamp -55W

Rear combination lamps
Tail/stop lamp 5W / 21W
Back up lamp 21W
Turn signal lamp 21W

Rear fog lamp 21W
Side repeater lamp 5W

Room lamp 10W

Luggage lamp 10W

Center high mounted stop. lamp 27W / 5.7W (LED)

Overhead console lamp 10W

License plate lamp 5W
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AUDIO

ltems H220 (H210) H260 H280

Rated output Max. 20W x2 Max. 25W x 4 Max. 20W x 4
Load impedance AQ x 2 (40 x 4) 40 x 4 AQ x 4

87.5~108MHZ/1 00KHZ 87.5~108MHZ/1 00KHZ

Band AM/FM, LW/MW/FM AM/FM, LW/MW/FM AM/FM, LW/MW/FM

Tuning type PLL Synthesized type PLL Synthesized type PLL Synthesized type

Dark current Max. 2mA Max. 3.8mA | Max. 2mA

AM : 531~1602KHZ/9KHZ | AM :531~1602KHZ/9KHZ | AM : 531~1602KHZ/9KHZ

FM : FM : FM : 87.5~108MHZ/100KHZ

Frequency range / Channel LW : 153~279KHZ/1KHZ LW : 153~279KHZ/1 KHZ LW : 153~279KHZ/1KHZ

MW : 531~1602KHZ/9KHZ MW : 531~1602KHZ/9KHZ MW : 531~1602KHZ/9KHZ

FM : 87.5~108MHZ/SOKHZ FM : 87.5~108MHZ/SOKHZ FM : 87.5~108MHZ/50KHZ

WINDSHIELD WIPER AND WASHER

ltems Specifications

Wiper motor
Speed/current at 2Nm load test

Speed/current at 7Nm load test

Torque/current when parking

Low : 43-51rpm/4.0A or less
High : 65-79rpm/5.0A or less
Low : 37-45rpm/7.0A or less
High
Low : 38Nm/35A or less
High : 32Nm/37A or less

: 53-65rpm/9.0A or less

Windshield washer
Motor type
Pump type
Rated voltage
Discharge pressure
Flow rate
Overload capacity (Continuous operation)
With water
Without water

DC ferrite magnet
Centrifugal
12V
1.7kg/cm? or more
1,450cc/min. or more

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

35rpm/2.2A or less
30-40rpm/3.5A or less
8Nm/14A or less
170° + 3°
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TROUBLESHOOTING ETNCO150

INSTRUMENTS AND WARNING SYSTEM

Symptom Possible cause Remedy

Tachometer does not operate Turn signal lamp fuse (10A) blown
Tachometer faulty
Wiring faulty

Check for short and replace fuse
Check tachometer
Repair if necessary

Fuel gauge does not operate Turn signal lamp 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 Turn signal lamp fuse (10A) blown
Bulb 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

Turn signal lamp 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

Turn signal lamp fuse (10A) blown
Bulb burned out
Oil 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

Turn signal lamp 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 bulb
Check switch
Check switch
Repair if necessary

Open door warning lamp does
not light

Room lamp 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 lamp does not light Turn signal lamp fuse (10A) blown
Bulb burned out
Buckle switch faulty
Wiring or gound faulty

Check for short and replace fuse
Replace bulb
Check switch
Repair if necessary

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
Head lamp relay faulty
Lighting switch faulty
Wiring or ground faulty

Replace bulb
Replace fuse and check for short
Check relay
Check switch
Repair if necessary

Tail lamps and license plate
lamps do not light

Tail lamp fuse (10A) blown
Tail lamp relay faulty
Lighting switch faulty
Wiring or ground faulty

Replace fuse and check for short
Check relay
Check switch
Repair if necessary
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Symptom Possibie cause Remedy

Stop lamps do not light Stop lamp fuse (10A) blown
Stop lamp switch faulty
Wiring or ground faulty
Stop lamp relay faulty

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

Stop lamps stay on Stop lamp switch faulty
Stop lamp relay faulty

Adjust or replace switch
Replace relay

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 faulty

Replace bulb
Check switch
Repair if necessary

Turn signal lamps do not operate Turn signal lamp fuse (10A) blown
Flasher faulty
Turn signal switch faulty
Wiring or ground faulty

Replace fuse and check for short
Check flasher
Check switch
Repair if necessary

Hazard warning lamps do not operate Hazard lamp fuse (10A) blown
Flasher faulty
Hazard switch faulty
Wiring or ground faulty

Replace fuse and check for short
Check flasher
Check switch
Repair if necessary

Flasher rate too slow or too fast Lamps’ wattages are smaller or
larger than specified
Defective flasher

Replace lamps

Replace flasher

Back up lamps do not light up ECU fuse (15A) 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

Room lamp fuse (10A) blown
Wiring or ground faulty

Replace fuse and check for short
Repair if necessary
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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.

2) Set volume control to proper

Verify customer com- position.
plaint or identify symptom

| Sound | | Radio | | Cassette player| | Noise | CD player | | Miscellaneous |
See CHART 14 See CHART 2 See CHART 3 See CHART 4 See CHART 5

Faint Poor vol Seek/scan "Eating" t Malin reception oor volume problem ating tape otor antenna

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

ETJA315A



BE -10 . BODY ELECTRICAL SYSTEM
CHART 1

Sound

1. Radio and tape player
have no sound at all.

All speakers | One speaker |

N.G.

Illumination lights ? | Check speaker hamess
| O.K.

Yes| No | Blown Blown again
Check audio Check audio |_| Replace |_| Check short
fuse (10A) fuse (10A) fuse circuit

O.K. | Check fuse of radio Check speaker N.G.
| unit. connector ,

Are all connectors behind No | Connect O.K.
radio and tape player prop- properly Connect
erly connected ? correctly

Yes

Hi O.K.
Is there voltage (12V) be- Temporarily installNo | Check another speakertween terminal 16 of the wire P
M16 and body ground ? N.G.

Yes Replace
speaker

Are radio and player prop- |_No | Reinstall Replace radio unit |
erly connected ? properly

Yes

Check connection between
output connector of radio
and car.

O.K.

Replace radio unit

ETNCO15A
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| 2. Tape player OK but no sound from radio
——_

Check that the antenna is
pluged into the radio.

Yes

No

Insert properly

CHART 2

Reinsert plug, O.K. ?
O.K.

Not O.K.

Does radio alone work ?
Yes

Inspect antenna plug

No

Temporarily install
another antenna. O.K. ?

O.K.

Replace radio

Not O.K.

Replace radio

Radio problem

Weak

Check antenna
(extend antenna fully)

Check connection of
antenna plug

Temporarily install another
antenna. O.K. ?

Poor tone

Tune correctly. Still poor ?

Yes

Check for shorts in speaker
harness

Yes

Inspect antenna and
antenna cable, and
replace if necessary

ETA9010C

No

Check for object lying on
speaker and rattling

Yes

Repair harness

Not O.K.

O.K. Replace radio

No

Extend antenna. Still poor ?

Replace antenna

Yes

Check antenna and lead-in
for broken connectors.
Does the tester indicate an
open circuit ?

Yes

Remove object

No

Is the broadcast quality the
cause of poor tone quality ?

Yes

Replace antenna

Replace radio unit

ETA9010D
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CHART 3
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CHART 4

1. RADIO

Noise

Start the engine

Tune correctly, still noise ?

Yes

Not O.K.
Check connectors Fully insert connector

O.K.

Check mounting screws Likels Tighten the screws

O.K.

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

No
ON ; OFF

Engine

When disconnecting the ant- | No When disconnecting the ant- Yes Ren! di n
enna lead, is there a noise ? enna lead, is there a noise ? epiace radio unl

Yes Yes No

If noise still occurs after checking Is wiring correct ? (No fault in radio unit)
the above points, check for outside
noise sources (various accesso- No
ries, i.e. horn, wipers, etc.) |

Repair harness

ETA9010F
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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 | a
Is wiring correct ? Replace radio unit

No

Repair harness

ETAS010G

CHART 5

1. CD WILL NOT BE ACCEPTED

No
Can you insert a 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 O.K.
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.

ETA9010H
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2. NO SOUND

Does it play if a good quality CD _|_Yes Replace defective CD.
is inserted ?

No

Yes
Does the "WAIT" indicator flicker ?

Return it to normal temperature, | voc
and recheck operation. O.K.
Does it operate properly ?

No
No

Are the radio and CD player No
connected securely ?

Securely connect the
radio and CD player.

Yes

Repair or replace CD player if the
combined radio cassette operates
properly.

3. CD SOUND SKIPS

1. Sound sometimes skips when parking.

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

No |

NoDoes it play properly if CD is replaced
with an existing proper CD ?

Yes

Replace CD.

2. Sound sometimes skips when driving.
(Stop vehicle, and check it.)

Repair or replace CD player.

(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 ?

Yes

Securely mount the CD player.

and contact a service shop.

ETA90100

ETA9010!
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4. SOUND QUALITY IS POOR

Does it play properly if another good-
quality CD is loaded ?

Yes

No

Repair or replace CD player.

5. CD WILL NOT EJECT

Is the ignition key at ACC or ON ?

Yes

Is the combined amplifier or radio
connected securely ?

Yes

If CD does not eject, don't eject 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 ?

Yes

Does it play properly if another CD
player is combined ?

Replace CD

No
Turn the key to ON.

No
Securely connect.

No
Securely connect them.

Yes

No

Repair or replace the combined radio.

Repair or replace CD player.

ETA9010J
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CHART 6

Faint reception

Are both reception and static faint Yes| Temporarily install another
even when antenna is fully length- speaker. O.K. ?
ened ?

Yes
Replace speaker

No

No

Inspect antenna

No Temporarily install another

Yes

L antenna. O.K. ?

Replace radio

CHART 7

Poor Volume

Inspect antenna and cable and
repair if necessary.

Does the problem disappear
es No

when switching from the cas-
sette to the radio ?

Yes
No

Improperly connected harness

Replace radio unit

ETA9010K

or connector.

Is the tape player head O.K. ?

Yes

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
good stereo quality.

Correct the connection of the
harness or the connector.

Dirty, worn or damaged tape
player head, improperly installed
tape player head.

Clean or replace the tape
player head.

Correct the connection or re-
place the malfunctioning parts.

Use tapes which have been
recorded in stereo.

ETA9010L
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CHART 8

Seek/scan problem

Is antenna lead-in properly in- |_Nostalled ? ————_ Install antenna properly
Yes

Check that the antenna is Not O.K.
inserted completely into the
antenna receptacle.

O.K.

Fully insert antenna

Check antenna and lead-in for | Yes
broken connectors. Tester indi- Replace antenna
cates open circuit ?

No

Replace radio unit

ETAS010M

CHART 9

"Eating" tape

Check capstan and pinch roller [Not O.K) Clean head, capstan, and pinch roller.
for oxide and dirt build-up Use head cleaner or isopropyl alcohol

O.K.
‘ Not O.K. ; :

Check for tape loose in cassette Tension the tape using a pen or pencil

O.K.

Check whether C-120 or longer | Yes Use C-30, 60, 90 tapes (C-120 tape is
tape is used very thin and delicate)

No

Check with another tape OK. Tape is defective. Change tape
Not O.K.

Replace tape player

ETA9010N
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CHART 10

1. MOTOR ANTENNA WON'T EXTEND OR RETRACT

Clean and polish the surface of the antenna rod.

Is the radio power switch "ON ?"

Yes

Is voltage (approx. 12V) applied to
the radio's motor antenna terminal ?

Yes

is the antenna bent ?

No

Is the antenna relay O.K. ?

Yes

Is the motor O.K. 2? Replace the motor.

No 1 Switch it ON.

No Repair or replace the radio

Yes Repair the bend, or replace the
antenna rod.

No Replace the antenna relay.

No

Yes

Repair the harness.

2. MOTOR ANTENNA EXTENDS AND RETRACTS BUT DOES NOT RECEIVE

tenna assembly is installed ?

No
Is the antenna itself O.K. ? Replace the antenna.

Yes

Is operation normal when a new an- 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.

Wiper fuse (20A) 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

ETACS CM faulty
Wiper switch faulty
Wiper motor faulty
Wiring or ground fautly

Check ETACS CM
Check switch
Check motor
Repair if necessary
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POWER WINDOW

Symptom Possible cause Remedy

No windows operate from the main | Fusible link (30A for P/Window) blown | Replace the fusible link
switch on the driver's door Poor ground Clean and retighten the ground

terminal mounting bolt
Defective power window main switch Check the switch

Replace if necessary
Open circuit in wires or loose or Repair or replace
disconnected connector

Driver’s side window does Defective power window main switch Check for driver’s window switch
not operate Defective motor or circuit breaker Replace the motor

Open circuit in wires or loose or ~ Check the harness and the connector
disconnected connector

Passenger’s side window does Defective power window subswitch Replace the switch
not operate Defective motor or circuit breaker Replace the motor

Wiring faulty or disconnected connector | Repair if necessary

POWER DOOR MIRROR

Symptom Possible cause Remedy

No mirrors operate Rear fog lamp fuse (10A) blown Check the circuit and replace fuse
Poor ground Clean and retighten the gound

terminal mounting bolt
Defective mirror switch Check the switch

Replace if necessary
Open circuit in wires or loose or Repair or replace
disconnected connector

One mirror does not operate Defective mirror switch Check the switch
Replace if necessary

Defective mirror actuator Replace the actuator
Open circuit wires or loose or Repair or replace
disconnected connector

ETACS

Symptom Possible cause Remedy

The system is not armed Transmitter faulty Replace the transmitter
(The siren doesn’t sound) Receiver faulty . Replace the receiver

Damaged or disconnected wiring of Repair the harness
door switch input circuit
ETACS module faulty Replace the ETACS module

The siren sounds in error when a | Damaged or disconnected wiring of Repair the harness or replace a
door or tailgate is unlocked with | a door key cylinder and tailgate key | door key cylinder and the tailgate
the key while the system is armed | cylinder switch input circuit key cylinder switch

ETACS module faulty Replace the ETACS module

Engine does not start in Burglar alarm relay faulty Replace the burglar alarm relay
disarm state Damage or disconnected wiring of Repair the harness

burglar alarm relay activation circuit
Malfunction of the ETACS module Replace the ETACS module
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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
Malfunction of the ETACS module

Repair the harness or replace
the door switch
Check the door switch
Replace the ETACS 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 compartmeni light
switch input circuit
Malfunction of the tailgate switch
Malfunction of the ETACS module

Repair the harness or replace the
luggage compartment light switch

Check the tailgate switch
Replace the ETACS 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 ETACS module

Repair the harness or replace
the hood switch
Check the hood switch
Replace the ETACS module

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 receiver 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 ETACS connector,
and the harness between
the ETACS and the door
lock relay

Repair the connector or
the harness

Faulty receiver Check the receiver output
using the oscilloscope

Replace the receiver

Faulty control unit and
door module

Replace the faulty control
unit and module

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

COMPONENTS ETNC0200

<H210>

v oe Hy | FM/AM TUNER RECEIVER NU AD (ell
VOL ON PUSH
BAL SCAN

BASS/TREB| 1 ] 2 3 FM12 , cHg, SAML f BAB sce]
4 | 5 | 6 PLL SINTHESIZED TUNER

| FAD )
7

ETJA001W

Connector[M16] Antenna

Connector[M16] Terminal Description

1 Antenna
2 Rear left speaker(-)
3 Front left speaker(-)
4 Front right speaker(-)

[M16] 5 Rear right speaker(-)
6 lilumination(-)
7 ACC(+)0 @@l@al? | 3 | Grund

GOW) (‘Bit 9 Rear left speaker(+)
| 10 Front left speaker(+)

11 N.C.
ETJA001C 42 N.C.

13 Front right speaker(+)
14 Rear right speaker(+)
15 Illumination(+)
16 Battery(+)

ETKAS520A



AUDIO SYSTEM BE -23

<H220>

,

TUNE FMseek ~~ || | AM | =
VOL On Push
BAL Pu

| ( cvamoen woe | pe FF

SCAN

BASS/TREB [ 1 2 JL 3 |
~

san (RELA
PLL SINTHESIZED TUNER

| FAD 
/\ 
_/

ETKAO10A

Connector [M16] Antenna

V V

ETKA010B

Connector [M16] Terminal Description

1 Antenna
2 Rear left speaker(-)
3 Front left speaker(-)
4 Front right speaker(-)

[M16] 5 Rear right speaker(-)
6 Illumination(-)

el | 7 ACC(+)
DO® @OLO@ 8 | Ground

9 | Rear left speaker(+)GOQVOGLOY jjsts 10 Front left speaker(+)
11 N.C.

ETJA001C 12 N.C.

13 Front right speaker(+)
14 Rear right speaker(+)
15 illumination(+)
16 Battery(+)

ETNC020A
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<H260>

\

sssrnes ( =)
ee

DISC m 2G BsaVv aret | 5 na Gee
QS A

ETJAOQO1E

CD Changer Antenna

O0000 |
0.0.0.0_0 az
OOO 0 0 000

OOO 0 0 = )
owen O

OOrte ||0dloaacca0 ® O
ene COICO 000 C.)

He ( i C
ETJA001D

Connector [M16]

Connector[M16] Terminal Description Connector Terminal Description

1 Antenna (CD Changer) 1 R
2 Rear left speaker(-) 2 CD ON
3 Front left speaker(-) QM @ 3 BUS
4 Front right speaker(-) 4 B[M16] 5 Rear right speaker(-) © @ 5 M Ground
6 | Illumination(-) O@® 6 N.C,

DEOMMOOIOO a | Grows ; ;8 Ground ETJA001G 8 A.Ground
QGQOGLGG/S& 9 Rear left speaker(+)

10 Front left speaker(+)
11 N.C.ETJA001C 42 N.C.

13 Front right speaker(+)
14 Rear right speaker(+)
15 Ilumination(+)
16 Battery(+)

ETNC020B
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<H280>

GED _CDCASSETTE/FM-AM TUNER RECEIVER CD. IN

4
]

fig =m | ©) _||

O en | ST RPY DISC DKITRACK ‘a ge BSM.
JAZZ

‘4 iv

[aa | =e WISE
FM/AM a CD CHANGER CONTROL

[corene] |S") [aren | s= |[ b= =e To
KTMBOO1M

CD changer
Connector Antenna

— f 1 —

w|i T TI TIT |

? EHO) ;
[M16] C )

| ae
eevnae Saeco

oe

f

|
g ooiJo0 © Oc

0
aAAA RARAAAAAAAAARAAAAN a

KTMBOO1L

Connector [M16] Terminal Description Connector Terminal Description

1 Antenna 1 Ground
2 Rear left speaker(-) 2 Signal
3 Front left speaker(-) 3 Ground
4 Front right speaker(-) W

[M16] 5 Rear right speaker(-) ETHAOOSF
6 Hlumination(-)

| i ACC(+) Connector Terminal DescriptionD@@ @@QUO@ 8 Ground P
QOQUOUGLEE/S 9 Rear left speaker(+) (CD Changer) 1 R

10 Front left speaker(+) 2 CD ON
11 Voice ON 3 BUSTJA001CETYA00 12 N.C. S % 4 B+
13 Front right speaker(+) 5 M. Ground
14 Rear right speaker(+) ©) ® @ 6 N.C.
15 IIlumination(+) 7 L
16 Battery(+) ETJA001G 8 A.Ground

ETNCO020C
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REMOVAL AND INSTALLATION | emcozso

1. Disconnect the negative(-) battery terminal.

2. Remove the center facia panel after removing a screw
and disconnect the wire connectors.

KSNBOO8J

3. Remove the 4 screws holding the audio unit then re-
move the audio assembly.

KSNBOOS8I

4. Installation is the reverse of removal.

CD AUTO CHANGER

Remove the CD auto changer from the passenger's side
seat leg.

Passenger's seat leg

CD auto changer

ETNCO025A

SERVICE INSTRUCTIONS = etnaozso

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.

eh Sonal | Head

Capstan

KE
“8o— 3

ETAS9035A



AUDIO SYSTEM | BE -27

SPEAKERS SPEAKER CHECKING | exasosoo

1. Check the speaker with an ohmmeter. If an ohmmeter
REMOVAL AND INSTALLATION - erwcose0 indicates the correct impedance of the speaker when

checking between the speaker (+) and speaker (-) of
FRONT SPEAKER the same channel, the speaker is ok.
1. Remove the front door trim panel and remove the front 2

If a clicking sound is emitted from the speaker when
speaker.

the ohmmeter is connected to the speaker terminals,
the speaker is ok.

Ohmmeter
KSNBO07B

‘ . ETASO040A
2. Installation is the reverse of removal.

REAR SPEAKER

1. Remove the rear door trim panel and remove the rear
speaker.

KSNBOO6K

2. Installation is the reverse of removal.
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ANTENNA

ROOF ANTENNA | emcosso

Roof antenna pole

Feeder cable

Front pillar (RH)

KSNBoo2A

Clip

Roof antenna Roof panel

Antenna feeder cable

Headliner
Bolt

[SECT. A-A] [SECT. B-B]

KSNB002B KSNB002C

ETNCO35A



AUDIO SYSTEM BE -29

REMOVAL | emcosoo

1. Remove the overhead console lamp after removing 2
tapping screws.

KTNBOO1S

2. Remove the roof antenna after removing a bolt.

Roof antenna Roof panel

Bolt Headliner

ETNCO40A

3. Remove the sun visor and the assist grip then pull the
headliner down and remove the antenna feeder cable.

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

MULTI FUNCTION SWITCH

[WITHOUT AIR BAG]

aa ETHA010D
[M01-1]

[M01-1] [M01-2]

CI a Oo 1 oO
172}; 3])4] 5] 6|7 1/2/3]/415/6/7]/8

8 | 9 {10} 11] 12 }13 | 14 10}41|12 }13 114 |15|16]17] 18

Circuit connection

Connector Terminal Description Connector Terminal Description

1 Head lamp passing switch 1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 - 3 Wiper parking
4 - 4 Mist switch
5 - 5 Wiper & washer ground
6 - 6 Intermittent wiper
7 Turn signal RH lamp switch Mo1-1 7 Front washer switch
8 Flasher unit power 8 Horn relay

M01-2 9 Turn signal LH lamp switch 9 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 oe 13 Intermittent wiper volume
14 Tail lamp switch 14 Intermittent wiper ground
15 Head lamp switch
16 Rear fog lamp switch
17 Lighting switch ground
18 -

ETNCO45A



MULTI FUNCTION SWITCH BE -31

[WITH AIR BAG]

« FAST
zD ri <<:

vf, SLOW-<__ pany

ON A
“” OFF

|
Seam ay ETHA010B

[M01-1] [M01-2]

[MO1-1] [M01-2] [M01-3]

fi Oo Fo rl
1]2]3]4/ 5/67 1}/213]4|5]6 8 Li [2{3|4|
8 | 9 | 10} 11] 12/13 | 14 10411 |12 |13]14 ]15 | 16] 17} 18 .

Circuit connection

Connector ills Description etal oad Terminal Description

1 Head lamp passing switch 1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 - 3 Wiper parking. _.
4 - 4 Mist switch
5 - 5 Wiper & washer ground
6 / 6 Intermittent wiper
7 Turn signal RH lamp switch MO1-1 7 Front washer switch
8 Flasher unit power 8 _-

Mo01-2 9 Turn signal LH lamp switch 9 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 7 13 Intermittent wiper volume
14 Tail lamp switch 14 Intermittent wiper ground
15 Head lamp switch 1 -
16 Rear fog lamp switch 2 Horn relay
17 Lighting switch ground M01-3 3 -
18 4 .

ETNC045B
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REMOVAL AND INSTALLATION | eracosoo

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

CAUTION

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

e Do not drop the air bag module or clock
spring or allow contact with water, grease or 2
oil. Replace if a dent, crack, deformation or ;
rust is detected.

e 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.

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

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

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

e An undeployed air bag module should only
be disposed of in accordance with the proce-
dures mentioned in the restraints section.

e When you disconnect the air bag mod-
ule-clock spring connector, take care not to
apply excessive force.

e 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.

ESHA040M

Remove the steering wheel.

ESHA040N

3. Remove the steering column upper shroud and steer-
ing column lower shroud.

1. Remove the air bag module.

ESHA040P

5. Installation is the reverse of removal.
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INSPECTION ETNCO500

Check the continuity between the terminals while operat-
ing the switch.

LIGHTING SWITCH [M01-2]

Postion 14 15 16 7
OFF

| O O

I O O O O

ETNCOSOA

DIMMER AND PASSING SWITCH [M01-2]

Position Terminal { D 40 11

HU O O

HL O-+—O
P O O O

HU : Head lamp high beam

HL : Head lamp low beam

P : Head lamp passing switch

KTDAO40B

TURN SIGNAL AND LANE CHANGE SWITCH
[M01 -2]

Terminal

Hazard Turn signal 7 8 fe)
switch switch

L O——O

OFF N

R O——O

KTDA040C

WIPER AND INTERMITTENT VOLUME SWITCH
[Mo1-1]

Terminal

Position
13 | 14

MIST 7

OFF

INT 0}O

LOW

Hl O Oj;O
|O

WASHER SWITCH [M01-1]

ETNCO50B

Position

Terminal

OFF

ON O O
ETNCos0C

REAR WIPER AND WASHER SWITCH [M01-1]

Terminal |
wa: 9 10 11 12

Position

WASHER O O

OFF

INT OO

ON O O

WASHER O O

ETNCO50D
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HORNS

REMOVAL AND INSTALLATION | emoosso

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

KTNBO13C

2. Installation is the reverse of removal.

INSPECTION | etnatz200

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

2. The horn should make a sound. If 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.

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

ETDAOSOA
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CLOCK

[WITHOUT TRIP COMPUTER]

H M R
(CTT T_T_))

[WITH TRIP COMPUTER]

MR
LI. I»)

KTNBO002G

KTNB002H

ETNCO60A
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CIRCUIT DIAGRAM - emnocosso

[WITHOUT TRIP COMPUTER]

SWITCH

sto SWI
— 31 «~SW2

Oo O44

Controller
—_ 1. SW4

a
 

|
 

IN

[WITH TRIP COMPUTER]

_ 1 SW5
Oo o-—

SW3Oo 0-4
Oo O-—4

&
il

SWITCH

—

Swioto SN
i SW2
0 Oeaeaant

i. SW3
Controller oO oO-——-4

1 SW4

an
o 

IN

QO OF
— 1 SW5
oO O——_4

4

[M14]

3|4]5|6|7

PIN CONNECTION

PINS DESCRIPTION

1 |-

2 | Odo/Trip select & reset switch

4 | Ground

5 | Clock minute select switch

6 | Clock hour select switch

7 | Clock reset switch

[M14]

3|4]5/6|7

PIN CONNECTION

PINS DESCRIPTION

1 | Trip computer select & reset switch

Odo/Trip select & reset switch

Ground

Clock minute select switch

Clock hour select switch

N
N

] 
Q

O
] 

O
y}

 
R

i 
M

m

Clock reset switch

ETNCO65A
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R E MOVA L. ETNCO700

1. Disconnect the negative(-) battery terminal.

2. Pry the cluster facia panel loose then disconnect the
clock and trip computer switch connector.

KSNBOO8R
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ETACS (ELECTRONIC TIME
AND ALARM CONTROL
SYSTEM)

ETACS CM PIN CONNECTION - erncozso

[M25-1] [M25-2]

al ji l Ir]
1/2) 3)4]5 6} 7} 8| 9} 10 24| 25| 26 27 | 28 | 29
11/12|13]14 [15[16]17]18|19 [20/21 [22/23] [30/31 [32] 33/34/35} 36] 37/38

ETNCO075A

tonal Description Terminal Description
1 Alternator “L” 21 Intermittent wiper switch

2 Tail lamp switch 22 Ignition 2

3 Door warning switch 23 Parking brake switch

4 Ignition 1 24 Hazard relay

5 Tail lamp relay 25 Door switch

6 Intermittent wiper volume switch 26 Horn

7 Code saver 2/7 Wiper relay

8 - 28 Power window relay

9 Battery (+) 29 DRL

10 Assist door lock switch 30 Door lock relay

11 Driver door lock switch 31 Door unlock relay

12 Speed sensor 32 Room lamp

13 Seat belt switch 33 Chime bell

14 Rear door lock switch 34 Rear defogger switch

15 Fuel cut switch 35 Tailgate switch

16 Ground 36 Hood switch

17 Washer switch 37 Burglar alarm relay

18 Seat belt warning indicator 38 Assist door switch

19 Driver door switch

20 Rear defogger relay
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CIRCUIT DIAGRAM ETNCO800

B+
IG1 IG2 B+ ALT'L" B+ ST IGt Bt Bt

@ OCT © OO
; 26 HORN

Be 9 - HAZARD RLY Fa f ‘
22 <[@] B/ALARM RLY

37 rat
4 12 ( SIBELT IND.

TAIL LAMP RLY<£% }-————-—
SAVING 7 ° =il C 5p CR DEFOGGER RL RE B+

= —{ )29 S O IG2

SPS y- IG2

HOOD SWITCH basen
a ) 36 WIPER MOTOR | MTR

P/BRAKE SWITCHco 23 0£ 8
As DRLOCK SWITCH 0 7 27 WIPER RLY I
Dr DR LOCK SWTICH = 7J oo 1 A DOOR WARNING SWITCH| S/BELT SWITCH O13 GC 8O- o>

= TAIL SWITCH 33
O2 S$ 5 Ch_CHIME BELL (EC:C/BUZZER)

4x DOOR SWITCH A. Co 2

L DRIVER DOOR SWITCH 17
— 19 M “4

ASSIST DOOR SWITCH ©)s+
) 38 PTHIILOLE DW INTING

RR DEFOGGER SWITCH Nilot—to lot —o-Awo
34 [ OFF O+—+0

HI eee)TAILGATE SWITCH A 2. ook x ott tote
30 O Ww ore

RR & T/GATE LOCK SWTICH A , ,

SPEED SENSOR A ,, le
B+ 31 O UNLOCK

| FUEL CUT SWITCH - B+
o—()15 30) ROOM LAMP

O 16 POWER WINDOW
28

P/MWINDOW
MAIN SWITCH

[M25-1] [M25-2]

1} 2/3 61718] 9]10 24] 25| 26 27 | 28 | 29

11] 12]13|14|15|16]17|18|19|20}21 [22 |23| [3031 ]32 33|34 |35 | 36 | 37|38

ETNCO80A
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REMOVAL AND INSTALLATION ETNC0850

1. Disconnect the negative (-) battery terminal

2. Remove the lower crash pad panel.

KSNBOO8D

3. Remove the ETACS CM after removing 2 bolts and
disconnect the wire connectors.

4. Installation is the reverse of removal.

INSPECTION ETNCog00

KTNB105A

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

ETACS FUNCTION

1. Vehicle speed sensing intermittent wiper

IGN
SWITCH one | —| |

INT ON

swircy OFF — , _ L__

MOTOR _t LL?

ETHA115C

Time specification
Ti: 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=0kN)~18.0+1sec (VR=50KQ)
At vehicle speed = 100km/h or more.
1.0+0.2sec (VR=0kQ)~10.0+1sec (VR=50KQ)

Washer

IGN ON , ,SWITCH OFF __| L_
jg__f3.__

WASHER OFF
SWITCH ON a

cor

WIPER ON
OUTPUT OFF

2

—

ETHA115D

a. Time specification
T1: 0.3 sec.
T2 : 0.6 - 0.8 sec.
T3 : 0.2 - 0.6 sec.

b. Time specification
T1: 0.3 sec.
T2: 2.5 - 3.8 sec.
T3 : 0.6 sec. or more

c. This function should be operated preferentially
even though the variable intermittent wiper is op-
erating.

Rear window defogger

ALT "L" ON |

OFF

DEFOGGER ONSWITCH ore | | PLE LL
DEFOGGER ON | | f TtOUTPUT OFF | | i

' tt t 1 72 t

ETJA020B

Time specification
T1 : 60 msec
T2 : 20+1min.
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4. Seat belt warning

IGN ONSWITCH orr— Lo
1 ' '
1 LU li

SEAT BELT oN —SWITCH (NIC) OFF ! ro L_ a
i 1 LepagePs !

CHIME BELL ON
(except EC) OFF

S/BELT ON |
WARN'G OFF
IND Ti

T1 !
i

ETHA115F

Time specification
T1 : 641 sec.
T2 : 0.45+0.1 sec.
T3 : 0.34+0.1 sec.

Decayed out room lamp&keyless unlock timer

DOOR SWITCH OPENCLOSE J] PLE
IGN SWITCH ON it ee,

OFF Lt — |

TRANSMITTER (TX) UNLOCK | ! ae mm
Lock —4 fe

i) ‘ | | rn

DOOR UNLOCK ON tt i ot |
ore

ROOM LAMP ON re NN OP.
OFF i

‘Tt! 1 12 3
> i nn aoe

ETJA020C

Time specification
T1: 5.5+0.5 sec.
T2 : 30+3 sec.

Key operated warning (except EC area)

DOOR KEY IN

WARNG key our =

Ty fol EE |
CHIME ON
BELL OFF

ETHA115L

Time specification
T1, T2 : 0.45+0.1 sec.

Ignition key reminder

DOOR WARN'G ON
SWITCH OFF —!

DoorswitcH phe
DOOR LOCK —_ UNLOCK
SWITCH 1 Fe

UNLOCK ON 9 > feo] fe 9} fe T3 >} T3
ofr ——LSLA_e_OUTPUT

3sec,

ETNCO90A

Time specification
T1: 1 sec.
T2 : 0.5 sec.
T3 : Max. 0.5 sec.

Tail lamp auto cut

LAMP AUTO CUT — fe —o LAMP AUTO
IGN ON CUT

SWITCH OFF | L |

TAIL ON
SWITCH OFF —— |__|
DRIVER OPEN lDOOR CLOSE |
SWITCH | |

TAIL RLY ON ee
OFF P Lif

ETHA115M

Power window timer

IGN SWITCH ON SL n r]
OFF | |

DRIVER DOOR OPEN | fr:
ASSIST DOOR CLOSE

POWER WINDOW ON TyOUTPUT OFF | | |
4 mr

ETJAO20E

Time specification
T1 : 3043 sec.
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10. Auto door lock(except EC area)

IGN SWITCH ON
OFF —J

VEHICLE 40Km/h or more
SPEED 40Kim/h or less —l
ALL DOOR UNLOCK | joLOCK SWITCH LOCK | TH | TH
DOOR ON
Lock OFF fl im
RELAY

ETHA115N

Time specification
T1 : 2.5+0.5 sec.

11. Central door lock/unlock

DRIVER DOOR
LOCK SWITCH

UNLOCK — YI
(INSIDE L/KNOB) LOCK

T1hae fae
fl.

LJASSIST DOOR UNLOCK
LOCK SWITCH LOCK

ALL DOORS ON
LOCK OUTPUT OFF

ALL DOORS ON
UNLOCK OUTPUT OFF

ae
i

Time specification
Ti : 0.5+0.1 sec.

12. Crash door unlock

ETHA115H

FUEL CUT 12V
SWITCH ov

DooRUNLock ON
OUTPUT OFF

Time specification
T1 : 40msec
T2 : 5+0.5 sec.

|

ETNCOS0B

13. Ignition key off unlock(except EC area)

IGN SWITCH ON

OFF _.

ALL DOOR UNLOCK
LOCK SWITCH = Loc

DOOR ON []
UNLOCK OFF
OUTPUT

ETHA115P

Time specification
T1: 0.540.1 sec.

14. Parking start warning

IGN SWITCH ON
ore _1
ON
OFF _|

40knWh10km/h be iess |__| , Lo

PARKING BRAKE SWITCH T
r

VEHICLE SPEED

CHIME BELL ON

(EC:C/BUZZER) or —IUUULI TU]
a

‘14 T2

ETNCOS0C

Time specification
T1: 2.540.5 sec.
T2 : 0.340.1 sec.

ANTI-THEFT FUNCTION

Arm function

DOOR, HOOD OPEN
TAILGATE CLOSE

TM LOCKUNLOCK _ Jo
DOOR LOCK ON
OUTPUT OFF

ARM STATE ARM
DISARM ——

HAZARD ON
LAMP OFF ——

ETHA115Q

Time specification
T1: 0.5sec.
T2 : Max 2sec.
T3 : 1.0+0.2sec.
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2. Disarm function

TTM LOCK ——
UNLOCK

UNLOCK ON co
OUTPUT OFF

ARM STATE ARM ——J
DISARM

HAZARD ON 11 fee ef |
LAMP OFF

Time specification
T1, T2 : 0.5+0.1sec.

Alarm function
a. Only EC area

ETHA115R

ARM STATE ARM
DISARM

ALL OPEN C1
DOORS CLOSE

| DISARM

T1f¢&——>}SIREN Nn 1k
OFF

HAZARD ON

LAMP OFF mare
iY T2

Time specification
T1 : 27+2sec.
T2 : 0.5+0.isec.

b. Except EC area

ETHA120F

ARMSTATE DISARM ARM | DISARM

ALL OPEN |
DOORS CLOSE

T2
SIREN ON at o>

LAMP OFF ———
—r t—T3

Time specification
T1 : 27+2sec.
T2 : 10+1sec.
T3 : 0.540.1sec.

ETHA115S

c. New alarm occurs while the alarm is sounding.

ALL OPEN

DOORS CLOSE

7

SIREN ON

OFF

HAZARD ON
LAMP OFF

START ONINHIBIT OFF |

ETHA115T

d. Disarmed with TX (Transmitter) while the alarm
is sounding.

TX UNLOCKLOCK lI
UNLOCK ON fam]OUTPUT OFF a
ARM STATE ARM DISARM

START ON
INHIBIT OFF

SIREN ON

HAZARD ON
OFF LJ |

LAMP OFF LJ L o l lk oben Lo

Time specification
T1, T2, T3 : 0.5+0.1sec.

ETHA115U

TX (Transmitter) lock button pressed when the
door closed while the alarm is sounding.

e.

DOOR OPEN
CLOSE

TM LOCK
UNLOCK

LOCK ON
OUTPUT OFF

ACTUATOR UNLOCK
LOCK

START ON
INHIBIT OFF

HAZARD ON
LAMP OFF

5

[ |

|
|

| -_—|
“LILI

T2

Time specification
Ti: 0.5sec.
T2: 1.040.2sec.

ETHA115V
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f. TX (Transmitter) lock button pressed when the
door opened while the alarm is sounding.

DOOR OPEN |

CLOSE

TM LOCKUNLOCK _t |
T1

LOCK ON
OUTPUT OFF ——
ACTUATOR UNLOCK

LOCK

START ON
INHIBIT OFF

HAZARD ON | |
LAMP OFF

T2

ETHA115W

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

g. Disarmed after 30 sec when the ignition switch is
turned on while the alarm is sounding.

DOOR KEY INWARN'G |
SWITCH KEY OUT

IGN. ONSWITCH |
OFF 30 sec

SIREN ON TP
OFF

ARM ARM |

sTAre DISARM

ETHA115X

h. Start inhibit is “ON” regardless of door latch lock
state.

ALL OPENDOORS CLOSE |
SAFETY LOCK
KNOB UNLOCK

ONSTART
INHIBIT OFF

1 2 1

OFF

HAZARD ONLAMP OFF tl || | [-K_-——__

ETHA115Y

i. Battery is disconnected during the alarm state.

ARM
STATE

HOOD
SWITCH

BATTERY

START
INHIBIT

SIREN

DISARM ARM DISARM

“ON i r
OFF

REMOVAL
INSTALLATION

ON | |

OFF

OFF

| 3 times (EC:1 time) |
ETHA115Z



ETACS (ELECTRONIC TIME AND ALARM CONTROL SYSTEM) BE -45

TRANSMITTER 2. To store new codes:
e Activate the ETACS control module and change

code saving switch of the ETACS control module
INSPECTION - emcosso from “OFF” to “SET”.

. e The secret codes from the transmitter will be
1. Check that the red light flickers when the door lock stored into the ETACS control module when the

button or unlock button is pressed on the transmitter. door lock button or unlock button is pressed on

; ; the transmitter.
2. Remove the battery and check voltage if the red light ° Save the 2nd transmitter codes in the same man-

doesn’t flicker.
ner.

Standard voltage : 3V

— a
[1 CT}

ETDA085R

KTAB195A 3. Return the code saving switch of the ETACS control
module from “SET” to “OFF”.

3. Replace the battery if voltage is below 3V and replace
the remote control switch if it is inoperable after re-
placing the battery.

Battery : Lithium CR2032 (3V, 220mA/h) CE.
NDTRANSMITTER CODE SAVING | ,

METHOD ETNC1000
SET OFF

1. Remove the lower dash panel.
ETHA120D

Ml] NOTE 4. Install the lower dash panel.
Don't disconnect the negative (-) battery terminal.

KSNBOO08D
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FUSES AND RELAYS
RELAY BOX (ENGINE
COMPARTMENT)
SPECIFICATIONS ETNC1050

Y,.SI
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FUSES AND RELAYS BE -47

1.

2.

Check for a burnt fusible link with an ohmmeter.

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



BE -48 BODY ELECTRICAL SYSTEM

SPECIFICATIONS | emctio0

Not used Not used Not used

Not used Not used Not used SPARE 25A M42 M46
DOOR HAZARD

Not used UNLOCK RELAY

HAZARD ETACS RR FOG RELAY
10A 10A 10A

D/LOCK ECU IG2
145A 15A 140A SPARE 15A

STOP TISIG P/OUTLET
10A 10A 25A

RR HTD A/B IND S/HTD
30A 410A 15A SPARE 10A M41 M45

d DOOR POWER
Not use LOCK WINDOW

A/CON AIB FRT WPR RELAY RELAY
410A 10A 20A

HTD IND C/LIGHT START
10A 15A 10A ee

H/LP IND AUDIO RR WPR
10A 10A 10A

M39 M40 M44
BURGLAR SIREN DEFOG-

ALARM RELAY GER
RELAY RELAY

M47 JOINT CONNECTOR

M38 M43
FLASHER BLOWER

UNIT RELAY

ETNC110A



FUSES AND RELAYS BE -49

INSPECTION | emotiso

1.

2.

Check for a burnt relay with an ohmmeter.

lf 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.

ETJAQ75E

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

ETDAO86A

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 capacity.

Blown fuse due to thermal fatigue

ETDAO86B

/\, 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.

ETDA086C



BE -50 BODY ELECTRICAL SYSTEM

INDICATORS AND GAUGES
INSTRUMENT CLUSTER

COMPONENTS | emciz00

KTNBOO1M

tc oO rT Tritt +t—tlk tl U

© o ©

KTNBOO1N

[Mo9-3]

1/2[3]4 LX Js[el7[e
9 }10]11]12]13]14|15|16]17|18/19

KTNB140A



INDICATORS AND GAUGES BE -51

CIRCUIT DIAGRAM | emcizs0

BATTERY (+)

IGN (+)

FUEL SENDER

><. FUEL GAUGE GND

INJECTION SIGNAL

CHIME BELL

SPEED INPUT SIGNAL

‘ SWITCH 1 (ODO/TRIP)

SWITCH 2 (FUNCTION)

SWITCH 4 (HOUR)

SWITCH 5 (MIN)

SWITCH 3 (CLOCK RESET)

- GND

1

WA
AR 

PA
L 

RO
A 

palanlLa
ny—o

—
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=
:
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)
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L

 
AL

AL
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LA
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ee
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@@
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% TACHO INPUT SIGNAL

ITN

TA
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W
y Wo

y
SPE
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P FUE

L

QO aeon (-)

@— Q— Q-— @
-
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L. KA
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LAM
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OY
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BE -52 BODY ELECTRICAL SYSTEM

REMOVAL AND INSTALLATION emcisoo

1. Disconnect the negative (-) battery terminal.

2. Pry the cluster facia panel loose and disconnect the
clock switch connector.

KSNBOO8R

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

KSNBOO8F

4. Installation is the reverse of removal.



INDICATORS AND GAUGES BE -53

TELL-TALE LAMP emncisso

SO lS ET

KTNBOO1P

KTNB001Q

[Mo9-1] [Mo9-2]

co —
* oO il
,

ax
a

oa
k Nh 13}14}15

20 21 22 23 LX 24 25 26 27

28 29 30 31 32/33/34 35 36 37 38

KTNB155A



BE -54 BODY ELECTRICAL SYSTEM

CIRCUIT DIAGRAM ETNC1400

BATTERY (+)
35 CO

IMMOBILIZER
34 O

DOOR SWITCH36 Ce TRUNK LID OPENER37 CRUNK
38 O> HIGH BEAM

HEAD LAMP POWER
25 Or AiR BAG
29 ©

7x IGN + (FOR AIR BAG)
21?

TCS
16 O GLOW

g (VACUUM BRAKE (DSL)
24 (> LOW FUEL WARNING

19 ORALTERNATOR ey

a29 Op PARKING BRAKE L ‘t

7 O IGN ( ? [ if

s W/SEPERATOR (DSL)}8©
31 Clan)

SEAT BELTS

39 CHECK ENGINE
33 OlL PRESSURE

15 > GROUND

TURN SIGNAL (RIGHT)

22 TURN SIGNAL (LEFT)5©6 ALP OFF

120 ILLUMINATION(-)

4 O-——_2—_+ it
2 N ® r+ =
1-24re D 2 ° ILL.(14V/1.4W)

10 Oo @ Bo ¢
3

11 O ILLUMINATION(+)

26 CO “

2 | L— emma
We )

||
ANY

20 OABSIEBD ay i" " yy

Loy J

27

ETNC140A



INDICATORS AND GAUGES BE -55

REMOVAL | emctaso INSPECTION OF COMPONENTS | emcts00

1. Disconnect the negative (-) battery terminal. SPEEDOMETER

2. Remove the tell-tale lamp assembly with a flat-tip 1. Adjust the pressure of the tires to the specified level.
screwdriver and disconnect the wire connector.

2. Drive the vehicle onto a speedometer tester. Use
wheel chocks as appropriate.

3. Check if the speedometer indicator range is within the
standard values.

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

KSNBOO8E -
| Tire wear and tire over or under inflation will increase

3. Installation is the reverse of removal. the indication error.

Velocity (Km/h) 20 40 60 80 100 120

Tolerance (Km/h) 20-24.1 40-43 60-64.1 80-85.2 100-105.2 ~-120.5-126.3

Tolerance (Km/h) 20.8-25.4 40-44 60.8-65.4 81.4-86.8 102.6-108.2 | 123.5-129.6

Velocity (Km/h) 140 160 180 200 Area

Tolerance (Km/h) 140.5-146.7 | 160.5-167.5 181-188.4 201-209.1 Others

Tolerance (Km/h) 144.4-151 165.4-172.4 | 186.3-193.8 | 207.2-215.2 EEC & General

Velocity (MPH) 10 20 40 60

Tolerance (MPH) 10-12.5 20-22.5 40-42.6 60-63.4

Velocity (MPH) 80 100 120 Area

Tolerance (MPH) 80.3-84.1 100.3-104.7 120.3-125.3 EEC & General

TACHOMETER A\ CAUTION

1. Connect the scan tool to the diagnostic link connector 1. Reversing the connections of the tachometer
or install a tachometer. will damage the transistor and diodes inside.

2. When removing or installing the tachometer,
2. With the engine started, compare the readings of 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

Tolerance (RPM) +100 +125 +150 +150 +150 +180 +210

FUEL GAUGE 3. Turn the ignition switch to the ON, and then check that

OPERATION CHECK

1,

2.

Disconnect the fuel sender connector from the fuel
sender.
Connect a 3.4 watt, 12V test bulb to terminals 2 and
3 on the wire harness side connector.

the bulb lights up and the fuel gauge needle moves to
full.



BE -56 BODY ELECTRICAL SYSTEM

Ignition switch

Fuel gauge

Battery|

ETNC150B

FUEL SENDER

1. Using an ohmmeter, measure the resistance between
terminals 2 and 3 at each float level.

Float position F 1/2 E

Resistance (Q) 4.0 32.5 110

1. Thermister
2. Fuel gauge
3. Ground

ETNC150C

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.

2. 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.

lf 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.

KTNB135C

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 and ground.

ETLA605D

4. Turn the ignition switch ON.

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

If operation is not as specified, replace the sender. Then
recheck the system.



INDICATORS AND GAUGES BE -57

ENGINE COOLANT TEMPERATURE SENDER

1.

2.

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

OF

ETLA605E

lf the resistance value is not as shown in the table,
replace the temperature sender.

Temperature (°C) 60 85 110 125

Resistance (Q) 122 47.4 24.3 15.9

OIL PRESSURE SWITCH

1. Check that there is continuity between the switch’s
terminal and ground with the engine stopped.

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

lf operation is not as specified, replace the switch.

ETMB140C

OIL PRESSURE WARNING LAMP

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

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

= bo |

Battery

t/-——
af- 

-~
 4

ETMB140D

BRAKE FLUID LEVEL WARNING SWITCH

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

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

V5BE060M

BRAKE FLUID LEVEL WARNING LAMP

1.

2.

Start the engine.

Release the parking brake.

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

Ground the connector at the harness side.

Verify that the warning lamp lights.

V5BEOGON
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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.

4. 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.

Q Qs )Parking brake —_ ~&

DOOR SWITCH

V5BE0600

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

[M84]
rc

mE

KTNB135D

Terminal
Position 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 condition Continuity

Fastened Non-conductive (9)

Not fastened Conductive(0Q)

SEAT BELT WARNING LAMP

V5BE060Q

With the ignition switch turned ON, verify that the lamp
glows.

Seat belt condition Warning lamp

Fastened OFF

Not fastened ON



POWER DOOR LOCKS BE -59

POWER DOOR LOCKS

POWER DOOR LOCK
ACTUATORS

COMPONENTS - emcisso

Door lock knob TEE,

KTNBO12B

Power door lock actuator

KSMB002D

INSPECTION | exxaizoo

1. Disconnect the actuator connector from the wiring
harness.

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

[D09]

Terminal 4 6

S)
@

Position

Unlock

Lock OW
’

ETKA330B

ETNC155A

ETKA330A



BE -60 BODY ELECTRICAL SYSTEM

POWER DOOR MIRRORS

KTMB002B

Power door mirror connector

Power door mirror switch

ESA9015B

POWER DOOR MIRROR SWITCH

INSPECTION © emcteso

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.
If continuity is not as specified, replace the power door
mirror switch.

KTMB012B

KTNB185A

ETNC160A

[D04]

Terminal

Class 1} 2 47,5 7 | 8
Direction

O OUP O O

O ODOWN | O O

LEFT OFF
HAND

O- OLEFT O O

© ©
RIGHT | O O

O O
UP O OQ

O ©DOWN O

RIGHT] OFF
HAND O

LEFT O O

| O ORIGHT LO

ETNC165A



POWER DOOR MIRRORS BE -61

POWER DOOR MIRROR
ACTUATOR

INSPECTION ETNC1700

1. Disconnect the power door mirror connector from the
harness.

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

Heater(-)

°
[Do6]

(w)) 1 4
5 8

®® oo
Heater(+) Left/Right Up/Down

ETNC170A

[Do6]

Terminal

Position | 2 3
UP ® ® So)

DOWN S S o

OFF eo) © S
LEFT eS) ® S)

RIGHT @® Se S)
ETNC170B

MIRROR HEATER INSPECTION

[D06]

Positign en

Heater No polarity

ETNC170C



BE -62 BODY ELECTRICAL SYSTEM

POWER WINDOWS

POWER WINDOW MOTOR

INSPECTION | exsatz00

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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POWER WINDOW SWITCH

CIRCUIT DIAGRAM ETNC1750

[POWER WINDOW MAIN SWITCH]

KTNBO12C KTNBO12D

B+ us ¢ r ¢

JOe |
DOWNE(-)

WINDOW
LOCK SW

oO

i
RL

[DO5] KTNBOO1K

ETNC175A
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[POWER WINDOW SUB SWITCH]

CEL

{[D15]

KTNBO12E KTNBO12F

2 6(B+) 7

UP DOWN

1 4

UP DOWN

KTNBOO1K

[D15]

4 | — |2/3
4|5|6 8

ETNC175B

POWER WINDOW MAIN SWITCH
DOS1. Remove the switch from the door trim panel. [pos]

1]}2]3 X] 4);5/6
2. Check for continuity between the terminals. If conti- 7 [8 | 9 [10] 14 }12| 13] 14

nuity is not as specified in the table, replace the power
window switch.

KTNB0O12B

KTNB200B



BE -65POWER WINDOWS

[DO5]

Terminal FRONT LEFT FRONT RIGHT REAR LEFT REAR RIGHT

Position 5 6 11 | 14 | 2 {10 | 11 11|121,13 114 | 7 8 110 | 11
© O © O O —O | O O

UP O O O O O O O
OFF O-r-O—--O O---O: e) O---O 6) OO 50)

O O O-—0 O---O O-—p—-O
DOWN O--+-O O O | O-+o Q

ETNC180A

POWER WINDOW SUB SWITCH

AS [D15]
CES 4 | — (213

4 5/6 7/18

KTNBO012G

KTNB200C

[D1i5]

Terminal

Position 1 2 4 6 /

uF ° “of e to
OFF O——O © ©

DOWN O O -
ETNC180B
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REAR WINDOW DEFOGGER

REAR WINDOW DEFOGGER
PRINTED HEATER

INSPECTION | erasieso

/\, 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

a Tin foil
Printed
heater line

ETA9165A

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.

ETA9165B

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

o

Burned out point

ETA9165C

lf 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

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.



REAR WINDOW DEFOGGER BE -67

When measured from negative
terminal side (Section
with no broken grid line) //

2

| (Section with broken grid
line) Center point

H——£

Positive
teminal
Tester B
reads resistance as_ -
twice as large as tester terminal

ETAS165F

REPAIR OF BROKEN HEATER LINE

Prepare the following items:

1.

-
 

w
&

Conductive paint.

Paint thinner.

Masking tape.

Silicone remover.

Thin brush.
Wipe the glass adjacent to the broken heater line,
clean with silicone remover and attach the masking
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).

/\, CAUTION
Afier repairing, clean the glass with a soft dry
cloth or wipe along the grid line with a slightly
moistened cloth.

f m 2]<a,

Masking tape

ETA9165G



BE -68 BODY ELECTRICAL SYSTEM

REAR WINDOW DEFOGGER
SWITCH

INSPECTION | emncisso

1. Disconnect the negative(-) battery terminal.

2. Remove the rear window defogger switch from the
center facia panel.

[M37]

Tels [«]s [es]
ETKAO55A

KTNBO12I

KTNB205A

3. Check the switch for continuity between the terminals.
If continuity is not as specified in the table, replace the
switch.

[M37]

Terminal

Position | e 3 4 6 6
ON | 262 O--O

OFF a
ETNC185A
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WINDSHIELD

COMPONENTS | emctsoo

Nut
4-6(40-60, 2.9-4.4)

Wiper arm & blade

Bolt

4-6 (40-60, 2.9-4.4)
Wiper motor & linkageCowl top cover

Bolt
17-26(170-260, 12.5-19.1)

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

ETNC190A
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WINDSHIELD WIPER/WASHER
SWITCH

INSPECTION 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]

C Cl]
3/4) 5

9 |10)11]712 13

ETNC195A

WIPER AND INTERMITTENT VOLUME SWITCH
[M01-1]

Position

Terminal |
13 | 14

MIST

OFF

INT 21
9

O}
O

LOW

HI . O a O};
O

WASHER SWITCH [M01-1]

ETNC050B

Terminal

Position

OFF

ON O
ETNCO50C



WINDSHIELD WIPER/WASHER BE -71

FRONT WIPER MOTOR 4. Remove the cowl under cover after removing 7 bolts
and 2 nuts.

R E M OVA L. ETNC2000

1. Remove the wiper arm.

KTNBO12M

5. Installation is the reverse of removal.

INSTALLATION | emnceos0

1. Install the wiper arm to the specified position.
KTNBO12J -

Specified position A B
Tightening torque ; ; ;18-23 Nm (180-230 kg-cm, 13.3-16.9 lb-ft) Distance (mm) | _30-40 30-40

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

ETJAOQ6O!(aa Tp

7 2. Set the washer nozzle on the specified spray position.
KTNBO12K Unitimm

3. Disconnect the windshield wiper motor connector and
remove the 2 bolts holding the windshield wiper motor
assembly.

ETNC205A

KTNBO12L
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INSPECTION - etacisoo

SPEED OPERATION CHECK

1.

2.

Remove the connector from the wiper motor.

Attach the positive (+) lead from the battery to terminal
4 and the negative (-) lead to terminal 1.

Check that the motor operates at low speed.

Connect the positive (+) lead from the battery to ter-
minal 4 and the negative (-) lead to terminal 2.

Check that the motor operates at high speed.

1. Low 4.IGN+
2. High 5. Parking
3. Ground 6. Blank

ETAC190A

AUTOMATIC STOP OPERATION CHECK

1. Operate the motor at low speed using the stalk con-
trol.

Stop the motor operation anywhere except at the off
position by disconnecting terminal 1.

Connect terminals 1 and 5.

Connect the positive (+) lead from the battery to ter-
minal 4 and the negative (-) lead to terminal 3.

Check that the motor stops running at the off position.

ETAC1S90B
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FRONT WASHER MOTOR

INSPECTION | emncaioo.

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 2 and 3 respectively to see that the washer
motor runs and water sprays from the front nozzles.

3. Check that the motor operates normally.

1. Blank
2. IGN (+)
3. Windshield washer (-)

ETNC210A
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REAR WIPER/WASHER

COMPONENTS encatso

KTNBOO1A

Tailgate glass

10-13 (100-130, 7.4-9.6)

3
10-14 (100-140, 7.4-10.3)

Rear wiper motor assembly ~ — Tailgate panel
Cap & pad Bolt
Nut 4-7 (40-70, 2.9-5.1)
Cover
Rear wiper arm & blade
Nut KTNBOO1C

OurR
on>

[SECT. A-A]
TORQUE : Nm (kg-cm, Ib-ft)

ETNC215A
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REAR WIPER MOTOR

REMOVAL | emcz20

1. Remove the center high mounted stop lamp then pry
the upper and side trim from the tailgate frame.

ESJA040A

Vr rere
KTMB310A

2. Remove ihe tailgate trim panel after removing 4
screws.

ESJA040D

KTNB240A

3. Remove the mounting nut and the rear wiper assem-
bly.

KTNB240B

Tightening torque
10-13 Nm (100-130 kg-cm, 7.4-9.6 lb-ft)

4, Remove the rear wiper motor after removing 2 bolts
then disconnect the wire connector.

KSNBOO6E

Installation is the reverse of removal.nn

INSTALLATION ETNC2250

1. After replacing all the removed components, install
the rear wiper arm to the specified stop position.

Specified position A

45 - 55mmDistance (mm)

I. Sil
A gy»

KTNBOO1B

2. Set the washer nozzle on the specified spray position.

Unit : mm

ETNC225A
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INSPECTION | emvczs00

1.

2.

Remove the connector from the rear wiper motor.

Connect battery positive (+) and negative (-) cables to
terminals 1and 4respectively.

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

[R13]

| |
1/2]3 1/14

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

ETNC230A
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REAR WASHER SWITCH

1. Disconnect the connector from the rear wiper and
washer switch.

2. Check for continuity between the terminals.

[Mo1-1]

ee
172;/;3}4/]5;6)]7

8} 9 110/171)12113 | 14

KTNB250A

Terminal
. 9 10 11 12

Position

WASHER O O

OFF

INT O O-

ON O O

WASHER O O

ETNC235A
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REAR WASHER MOTOR

4. With the washer motor connected 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 is pumped.

Uf eh
Front] adh Mt > Rear

washer — washer 1. Rear washer (-)
2. IGN (+)
3. Front washer (-)

ETJAO65E ETJAO65F

ETNC240A

3. Check that the motor operates normally.
Replace the motor if it operates abnormally.
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SEAT WARMER

Warmer

Seat warmer switch

Warmer

ETNC241A

SEAT WARMER SWITCH 3. Check for continuity between the terminals.

[M70/M69]INSPECTION | encoaso
Terminal

wat 2 1 3 4 51. Disconnect the negative(-) battery terminal. Position

Upper cover.PP OFF O-8-O

[LH:M70] [RH:M69]

2. Remove the seat warmer switch from the floor console ON O © O © if T

ETNC245A

[1] 2] 3] 4] 5] 6] 5[617/8| 9ho

ETNC245B
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SUN ROOF

SUN ROOF SWITCH

INSPECTION ETAC2200

4. Using an ohmmeter, check for continuity between the
terminals.

2. If the continuity is not as specified, replace the switch.

Connector No : M97

ETAC220A

[M97]

Terminal
2 7

Position

Open O- O

Slide
switch on O

Close O OQ

UP O O
Tilt

switch Off © ©
Down @)

ETAC220B
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SUN ROOF RELAY

Check for continuity between the terminals.

ETNC250A

Terminal
Position 17; 2/;3/]4/;]5)]6;] 7] 8

Battery voltage not
supplied O70 O
(coils not energized) O O O

Battery voltage O--10 oto
supplied
(coils energized) O1® obo

®--© Indicates battery connection
ETNC250B
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SUN ROOF MOTOR

INSPECTION — enazeso

1.

2.

Remove the overhead console.

Disconnect the motor connector from sun roof har-
ness.

After applying DC 12V to the terminal 8, apply the
terminal 3 to the ground.

Check that the motor turns in the direction of the sun-
roof when tilted down and is open.

Reverse the connections and check that the motor
turns in the direction when the sunroof is closed and
tilted up.

o
j

fe
e}

 (
e

v)

xs fo
r 

iy
)

o
i

o@
 i

e

ONOLJ

KTMB343A



LIGHTING SYSTEM BE -83

LIGHTING SYSTEM

REPLACEMENT OF LAMPS | emcass0

HEAD LAMP/TURN SIGNAL LAMP

1. Disconnect the negative battery terminal.

2. Remove the head lamp and turn signal lamp mounting
bolts (2EA) and remove the lamp assembly.

KTNBO13B

4. Installation is the reverse of removal.

REAR FOG LAMP

1. Disconnect the negative battery terminal.

2. Remove the 2 screws holding the rear fog lamp and
disconnect the wire connector.

KSNBOO09B

3. 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.

KTNBO12Y

REAR COMBINATION LAMP

1. Disconnect the negative battery terminal.

2. Remove the 2 screws holding the rear combination
lamp and disconnect the wire connectors.

KSNBOO9B

3. Remove the front bumper cover (Refer to BD group).
Disconnect the wire connector and remove the front
fog lamp (4 screws).

KTMB350A

3. Remove the rear combination lamp assembly.

4. Installation is the reverse of removal.
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CENTER HIGH MOUNTED STOP LAMP OVERHEAD CONSOLE LAMP

1. Disconnect the negative battery terminal. 1. Disconnect the negative battery terminal.

2. Remove the two mounting bolts and disconnect the 2. Detach the map lamp lens from the lamp assembly
wire connector. with a flat-tip screwdriver.

3. Detach the lamp assembly from the headliner after
removing the 2 screws.

ESJA040N

3. Remove the center high mounted stop lamp assem-

bly. KTNBOO1S
4. Installation is the reverse of removal. 4. Installation is the reverse of removal

LICENSE PLATE LAMP ROOM LAMP

1. Disconnect the negative battery terminal. 1. Disconnect the negative battery terminal.
2. Remove the tailgate garnish after removing 4 nuts. 2. Using a flat-tip screwdriver detach the room lamp

3. Remove the mounting screws and disconnect the lens. .
lamp connector. . 3. Detach the lamp assembly from the headliner after

removing the 2 screws.

KSNBOO06B

4. Installation is the reverse of removal. KTNBOO1T

4. Disconnect the connector from the roof harness.

5. Installation is the reverse of removal.
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INSPECTION OF COMPONENTS

HEAD LAMP RELAY

ETNC2600

1. Remove the headlamp relay from the relay box in the
engine compartment.

2. Check for continuity between terminals on the relay.

Terminal
Position | 2 3 °
When de-energized O-—O

When energized O O © )

NOTE:
1.——O: Indicates that there is continuity

between the terminals.
2. O——@: Indicates that power is supplied.

ETMB275A

w
o

oe ao

KTMB385B

FLASHER UNIT

1. Remove the flasher unit from the relay box in the pas-
senger compartment.

2. Connect the positive (+) lead from the battery to ter-
minal 2 and the negative (-) lead to terminal 3.

KTDA212A

3. Connect the two turn signal lamps in parallel to termi-
nals 2 and 3. Check that the bulbs turn on and off.

The turn signal lamps should flash 60 to 120 times per
minute. If one of the front or rear turn signal lamps has
an open circuit, the number of flashes will be more
than 120 per minute. If operation is not as specified,
replace the flasher unit.

HAZARD SWITCH

1. Disconnect the negative (-) battery terminal.

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

[M13]

il2| MA [sf
5/6}7]8| 910

KTDA213B

KTNBO121

KTNB270C

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

[M13]

Terminal
> 1 3141/1617) 8 9 | 10

Position

OFF O O

ON | OFO+O 249 teks
ETNC260A

RHEOSTAT
+

1. Disconnect the negative (-) battery terminal.

2. Disconnect the rheostat connector from the crash pad
lower panel.

Fee>Erl
ETKAQS5A

ETNC261T

ETNC260K
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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.

Battery

ETNC260B

FRONT FOG LAMP SWITCH

1. Disconnect the negative (-) battery terminal.

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

[M33]
S

Tete L«[s[s]]
ETKAOS5A

KTNBO12T

KTNB270A

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

[M33]

Terminal
we 1 2 3 4 5 6

Position

ON 9° Cel? | O+0
OFF

ETNC260C

REAR FOG LAMP SWITCH

1. Disconnect the negative (-) battery terminal.

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

[M17]

Ferri]
ETKAQS5A

KTNBO12H

KTNB270B

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

[M17]

Terminal
we 1 2 3 4 5 6

Position

“| olo/ eee
MAP LAMP

ETNC260D

Remove the map lamp assembly and check for continuity
between terminals.

[WITH SUN ROOF]

[M97]

fi] \A lets
4{5|6|7| 8

KTNB270F

[M97]

sort Map lamp switch
Position]

LH RH

Terminal ON OFF ON OFF

3

ETNC260E
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[WITHOUT SUN ROOF]

KTNB270G

[M92]

Sort Map lamp switch
Position

LH RH

Terminal ON OFF ON OFF

1

2

ETNC260F

ROOM LAMP

Remove the room lamp and check for continuity between
terminals.

[M93]

KTNB270H

[M93]

Terminal
as 1 2 3

Position

ON O—)—_O

DOOR O wo C)

OFF

ETNC260G
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HEAD LAMPS

HEAD LAMP AIMING

The headlamps should be aimed with the proper beam-
setting equipment, and in accordance with the equipment
manufacturer's instructions.

lf 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 flat 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 battery 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.

ETJA010F

Horizontal aim'g

Vertical aim'g

ETNC265A



LIGHTING 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.

KTNBOO1W

H1 : Height between the head lamp bulb center and ground

H2 : Height between the fog lamp bulb center and ground
L : Distance between the head lamp bulb center and screen.

Screwdriver

ETNC265B

L

Cc

Screen— (O_. im ; = aie
lan | |

Ca O_o| iw | a enTg — Gy TW TTS fD
= !

: Wa

W2

KTNBOO1V

W1 : Distance between the head lamp bulb center
We : Distance between the fog lamp bulb center

HEAD LAMP AND FOG LAMP AIMING POINT

ETNC265C

Unit : mm

Vehicle condition H1 H2 _ Wi We L

Without driver 656 363
1,164 1,304 3,000

With driver 648 355

ETNC265D
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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 Car axis Vertical line of right
head lamp bulb center N head lamp bulb center

Horizontal line of \ /
head lamp bulb center

\ | se

CUT-OFF LINE -
x

W1
Ground line

ETNC265E

2. Turn the front fog lamp on without the 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

Horizontal line of \ 30 fog lamp bulb center
fog lamp bulb center — VA

ST 4//) JT KL 11
N
x

W2

Ground line

ETNC265F
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DAYTIME RUNNING LIGHTS

DRL CONTROL MODULE

ETNC2700CIRCUIT DIAGRAM

Yi
li 

fap

ETACS nL

Rheostat —

[SWEDEN]

ALTERNATOR IGNITION SWITCH ‘
; r Bi | Be laccl a2] 1a1| ST LIGHTING SWITCH DIMMER & PASSING SWTICH

ACC] © O Ts |Hst] EL EB

IG2 'S; 6) OFF Low, O-7
DRL IGi} O 2) TAIL} O ©) HIGH] ©

oo ST] O&O O--O H/L O7-C+O--O bassa CO

AOA 10A ° H/ RLY Bi
@—5 \_o 0000

Head lamp (RH)
50A roam |__LOW wr ta

Tail lamp. -, Head lampS ? Head lamp (LH) stam, re
~ SON —-—— |

10A roe @) — !
tS \ oJ High3 Tail

10A 2) 9

A D.R.L Wa
QO UNIT

Tail lamp ON 9 A I——, D.R.L

Tail relay f |
bo (BATT + | ° |___(4)—]

42V OOO a

[E13]

10), 711)12

ETNB333A

ETNC270A
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[NORWAY]

ALTERNATOR IGNITION SWITCH
: Bi | B2 lacclia2/iai! st LIGHTING SWITCH DIMMER & PASSING SWTICH

Acc| O OD Ts |Hst] EL] F EB | HL | HU! Hs2
IG2 O O OFF Low O+0

iG11 CG O TAIL] O O HIGH GC Oo

1 J ST] O O--O H/L| O-7-O7-O-FO | pass O O--O

40A 104 ° H/ RLY al
t—o°\_9 0000,

Head lamp (RH) °
50A Low 7 | ~

“OOOO § ETACS

3 Tail lamp ead lamps 5& ? Head lamp (LH) io-6y
—t-— WOO * KR

10A $~ DO © _ |
|_| High@—S \_p—- Ig Tail

10A (2) 9wffe \ é f A _|Rheostat
e) >

D.R.L Za
(7) UNIT

Tail lamp S\ 2 r—— DRL
3)——p-] ,

= Tail relay b |
= BATT pre 7 A | |
= 12V Lt a0 i hy al

ETACS 5

[E13]

LZ 10} 11/12

ETNB333B

ETNC270B
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INSPECTION etncz7s0

OPERATION CHECK

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

[SWEDEN] [NORWAY]

IGN SWITCH ON

L IGN SWITCH ONALTERNATOR "L ore ore — L
“LON

L_ ALTERNATOR "L" ON
D.A.L ow OFF a

A. ONOFF = L_ DRL oN TI
HEAD LAMP ON |
swiren OFF TAIL LAMP ON Te
TAIL LAMP ON SWITCH OFF | |
SWITCH orp —! | i | AHEOSTAT ” TL
RHEOSTAT ON OFF |

orp —! | t |

ETKA241A ETMB711B

INSPECT CIRCUITS FOR DAYTIME RUNNING
LIGHT SYSTEM

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

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

le |sj4a{3 2
12] 11] 10| 9 “

J
 

op
m

Harness side

ETNC275A

3. If circuit is not as specified, refer to schematic diagram
and inspect short or circuits.
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HEAD LAMP LEVELLING
DEVICE

HEAD LAMP LEVELLING SWITCH

CIRCUIT DIAGRAM - emnczeo0

Head lamp relay

\.

PIN CONNECTION

DescriptionTail lamp relay |

ps
R1

R2

R3

R4

lumination(+)

Rheostat

Ground

IGN

Actuator (+)

[M36]

PIN NO

pi 1
(1)— 2

3

4

5

©

s
3

—@- 2
am [1] 2] 3] 4] 5] 6]

&
YYo

o

b

:
1

y+

enl
—

Head lamp
LH .

levelling actuator

Lit
ETMB711C

ETKA055A

INSPECTION © emczsso

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

[M36]

Fee>bll
ETKAOS5A

ETNC285B

ETNC285A

ETNC280A

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

3. Measure the voltage between terminals 3 and 5( V).
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4. Check the percent ratio(V/Vg x 100%) between volt-
ages Vp and V at each position.

Position No. Rotation Ratio(+5%) Voltage(V)

0 0° 85% 11.05 + 0.5V

1 30° 80% 10.4 + 0.5V

2 60° 76.6% 9.96 + 0.5V

3 90° 70% 9.1 + 0.5V

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

GENERAL ETNC2900

The immobilizer system consists of a passive challenge-
response (mutual authentication) transponder inside the
key head and the SMARTRA (SMARt TRansponder An-
tenna) unit.

SYSTEM BLOCK DIAGRAM

The SMARTRA unit contains an integrated inductive an-
tenna and electronics. The SMARTRA communicates to
the ECM (Engine Control Module) via a dedicated com-
munications line.

Since the vehicle engine management system is able to
control engine mobilization, it is the most suitable unit to
control the SMARTRA.

IMMOBILIZER ANTENNA UNIT (SMARTRA)

BATT ()—
VOLTAGE |<

CONDITIONING

GROUND (4)—

CPU

ANTENNA(+) (1)— —
TRANSPONDER

INTERFACE

ANTENNA(-) (6)— —

COMMS.INTERFACE-(2) COMMUNICATIONS
LINE

[Mos]

ETNC290A
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COMPONENT

A. TRANSPONDER KEY B. IMMOBILIZER ANTENNA UNIT (SMARTRA)

ETKA470C ETNB291C

B6BE710E

DESCRIPTION

The vehicle immobilizer system consists of the ECM, the
SMARTRA and ignition keys with built-in TRANSPON-
DER.

COMPONENT DESCRIPTION

ECM 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.

SMARTRA | The SMARTRA carries out communication with the built - in transponder in the ignition key.
This wireless communication runs on RF (Radio frequency of 125 kHz). The SMARTRA is
mounted around the ignition lock close to the antenna coil for RF transmission and receiving.
The RF signal from the transponder, received by the antenna coil, is converted into messages
for serial communication by the SMARTRA device. And, the received messages from the
ECM are converted into an RF signal, which is transmitted to the transponder by the antenna.
The SMARTRA 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.

TRANSPONDER The transponder has an advanced encryption algorithm. During the key teaching procedure,
(built-in keys) 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.



BE -98 BODY ELECTRICAL SYSTEM

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.

lf 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 battery 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.

lf 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.

lf 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.

lf 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.

THE USER PASSWORD CAN BE IN THE STATUS

00. Not yet checked

The status is stored in the EEPROM. Incase of incorrect or
no plausible data from this circuit, the ECM cannot check
the status and the ECM sends 00.

01. Learnt

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

o START POSSIBLE

-o,

Tas
1 2 3

User Password
(1234H)

oO START IMPOSSIBLE
+

on
On

ion Off
Ta 'T3 4

1 2 3

User Password
(1234H)

NOTE

T1>5sec

3sec <T2> 10sec
0.2 sec <T3>5 sec

0.2 sec <T4a>3 Sec

Ts< 5 sec

Te < 30 sec

T7<8sec

o NORMAL CONDITION

Start Start
On
Off

IGN
Rey te

On IL
IGN off LILI [| Le

Eng. stall
T7Té_, Start jt — > Start

mt

Start Start

1. By tester

If the ECM detects the fault of the SMARTRA or transpon-
der, the ECM will allow limp home function of the immobi-
lizer. 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 special
tester menu.

Only if the ECM is in status “learnt” and the user password
Status is “learnt” and the user password is correct, will the

ETKA470A

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.

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.
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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.

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 be started during this time. After the time has elapsed,
engine start is not possible. After a new password has
been input, the timer (30 sec.) will start again.

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.

DIAGNOSIS OF IMMOBILIZER RELATED FAULTS

The diagnosis monitors :

e Communication between the ECM and the SMAR-
TRA

e Function of the SMARTRA and the transponder, and
e Data (stored in the ECM) related to the immobilizer

function.

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, low input, high input). The following table
shows the assignment of immobilizer related faults to each
type :

Immobilizer Fault types Diagnos-
Related Faults yP | tic Codes

ECM Fault No valid data from
SMARTRA after 3 P1805
attempts by ECM

Invalid tester
message or P1805

unexpected requests
by tester

immobilizer Fault types Diagnos-
Related Faults aun tyP tic Codes

Transponder Fault | Invalid transponder P1804
data

Passive mode invalid P1801

Programming error P1801

SMARTRA Fault | Antenna error P1800

Invalid request from
ECM or corrupted P1803
data

No answer from
SMARTRA P1610
Invalid message from
SMARTRAtoECM | /!61°

EEPROM Inconsistent data
of EEPROM P1800
Invalid write
operation to P1805
EEPROM

REPLACEMENT OF ECM AND SMARTRA

In case of a defective ECM, the unit has to be replaced
with a “virgin” or “neutral” ECM. All keys have to be pro-
grammed 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 SMARTRA, there is no special pro-
cedure required. Anew SMARTRA device simply replaces
the old one. There are no transponder - related data stored
in this device.

NEUTRALISING ECM

The ECM can be set to 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 ” 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.




