OPTIMA(TF/QF) > 2013 > G 2.4 GDI > Body Electrical System

Body Electrical System > General Information > General Information

General Troubleshooting Information

Before Troubleshooting
1. Check applicable fuses in the appropriate fuse/relay box.

2. Check the battery for damage, state of charge, and clean and tight connections.
(Refer to the EE group - "Battery")

* Do not quick-charge a battery unless the battery ground cable has been disconnected, otherwise you will
damage the alternator diodes.

* Do not attempt to crank the engine with the battery ground cable loosely connected or you will severely damage
the wiring.

3. Check the alternator belt tension.

Handling Connectors
1. Make sure the connectors are clean and have no loose wire terminals.

2. Make sure multiple cavity connectors are packed with grease (except watertight connectors).

3. All connectors have push-down release type locks (A).

4. Some connectors have a clip on their side used to attach them to a mount bracket on the body or on another component.
This clip has a pull type lock.

5. Some mounted connectors cannot be disconnected unless you first release the lock and remove the connector from its
mount bracket (A).

6. Never try to disconnect connectors by pulling on their wires; pull on the connector halves instead.



7. Always reinstall plastic covers.
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10. The backs of some connectors are packed with grease. Add grease if necessary. If the grease (A) is contaminated,

replace it.

11. Insert the connector all the way and make sure it is securely locked.



12. Position wires so that the open end of the cover faces down.
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Handling Wires And Harnesses
1. Secure wires and wire harnesses to the frame with their respective wire ties at the designated locations.
2. Remove clips carefully; don't damage their locks (A).

3. Slip pliers (A) under the clip base and through the hole at an angle, and then squeeze the expansion tabs to release the
clip.
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4. After installing harness clips, make sure the harness doesn't interfere with any moving parts.

5. Keep wire harnesses away from exhaust pipes and other hot parts, from sharp edges of brackets and holes, and from
exposed screws and bolts.

6. Seat grommets in their grooves properly (A). Do not leave grommets distorted (B).
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Testing And Repairs

1. Do not use wires or harnesses with broken insulation.
Replace them or repair them by wrapping the break with electrical tape.

2. After installing parts, make sure that no wires are pinched under them.
3. When using electrical test equipment, follow the manufacturer's instructions and those described in this manual.

4. If possible, insert the remover tool from the wire side (except waterproof connector).
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5. Use a remover tool with a tapered tip.
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Refer to the user's guide in the wiring repair kit Il (Pub. No. : 0OKO00 003 A05)

Five-step Troubleshooting

1. Verify the complaint
Turn on all the components in the problem circuit to verify the customer complaint. Note the symptoms. Do not begin
disassembly or testing until you have narrowed down the problem area.

2. Analyze the schematic
Look up the schematic for the problem circuit.
Determine how the circuit is supposed to work by tracing the current paths from the power feed through the circuit
components to ground. If several circuits fail at the same time, the fuse or ground is a likely cause.



Based on the symptoms and your understanding of the circuit operation, identify one or more possible causes of the
problem.

3. Isolate the problem by testing the circuit.
Make circuit tests to check the diagnosis you made in step 2. Keep in mind that a logical, simple procedure is the key to

efficient troubleshooting.
Test for the most likely cause of failure first. Try to make tests at points that are easily accessible.

4. Fix the problem
Once the specific problem is identified, make the repair. Be sure to use proper tools and safe procedures.

5. Make sure the circuit works
Turn on all components in the repaired circuit in all modes to make sure you've fixed the entire problem. If the problem
was a blown fuse, be sure to test all of the circuits on the fuse. Make sure no new problems turn up and the original

problem does not recur.

Battery Reset

Description

When reconnecting the battery cable after disconnecting, recharging battery after discharged or installing the memory fuse
located on the driver's side panel after removing, be sure to reset systems mentioned in the below table.

In addition, when replacing or reinstalling their fuses after removing, they should be reset according to the below table.
Please refer to the below table when servicing.

System Resetting

Whenever the window cannot be properly closed or opened. Whenever the battery is discharged
or the related fuse is replaced or reinstalled, reset the power window system according to the
procedure below.

Power window 1. Turn the ignition switch to the ON position.

2. Push up the power window switch until the window glass is entirely down and then push up
continuously for about 1 sec.

Whenever the vehicle battery is disconnected or discharged, or you use the emergency handle to
operate the panoramaroof, you have to reset your panoramaroof system as follows :
1. Turn the ignition key to the ON position and then close the panoramaroof completely.

2. Release the panoramaroof control lever.

3. Press and hold the CLOSE button for more than 10 seconds until the panoramaroof has

moved slightly.

Panoramaroof
4. Release the panoramaroof control lever.

5. Press and hold the CLOSE button once again within 3 seconds until the panoramaroof do as
follows :
A. Tilt — Slide Open — Slide Close
Then release the lever.

6. Reset procedure of panorama system is finished.

When the battery is disconnected and reconnected, the set functions of the trip computer become

Trip computer initialized. So, you need to explain this information to the customer.

When the battery is disconnected and reconnected, the clock becomes initialized. So, the clock

Clock should be reset. (Refer to the owner's manual)

When the battery is disconnected and reconnected, the customer's radio stations become
Audio initialized. So, you need to record the customer's radio stations prior to service, and after service,
set the customer's radio stations into the audio.

Heater & Air When the battery is disconnected and reconnected, the heater and A/Con become initialized.
Conditioner So, heater and A/Con should be reset.




Body Electrical System > General Information > Special Service Tools

Special Service Tools

Tool (Number and Name)

lllustration

Application

RKE Battery Checker
(09954-2P100)

Measuring the
voltage

RKE battery

Body Electrical System > Audio > Specifications

Specification
Audio
Item Specification
Model RADIO+CE:;KI;30+SE;!T+SDARS Bristol Audio BAS0O Brist(olng;dci)onE;?QSO
Power supply DC 14.4V
Impedance (Q) 40X 4
Tuning type PLL synthesized type
rmat e | TS ATeHer Bl Exl Arpiter
Frequency range FM 87.5MHz ~ 107 .9MHz/200KHz (USA, CANADA)
/ Channel space AM 530KHz~1710KHz/10KHz (USA, CANADA)
Speaker
ltem PA710S BA900 (IBnT"l?"::}); :ﬁ:g)
Front MAX 40W MAX 50W
Rear MAX 40W MAX 50W
'"(p\;t §r°\"/"'}er Midrange MAX 40W MAX 50W
Sub woofer - 16 Vrms
Center - MAX 50W
Front 40+06 20+0.3
Rear 40+06 20+0.3
Impedance (Q) Midrange 4006 191203
Sub woofer - 48+1.0
Center - 20x03
Number of speaker 6 8




Body Electrical System > Audio > Components and Components Location

Component Location

4 A

4
6
3
1. Audio unit 7. Woofer speaker
2. Midrange speaker 8. Antenna feeder cable
3. External amplifier 9. Feeder cable joint connector
4. Glass antenna (AM/FM) 10. Center speaker
5. Front door speaker 11. Multimedia jack
6. Rear door speaker 12. Roof antenna (SDARS)

Body Electrical System > Audio > Audio Unit > Components and Components Location




[RADIO/CD/MP3(PA710)]

SIRIUS jack

Connector B Connector A

Antenna jack

1
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Pin No Connector A Connector B
1 Rear left speaker (+) -
2 Front left speaker (+) -
3 Front right speaker (+) -
4 Rear right speaker (+) Steering wheel remote
5 - -
6 - USB D (+)
7 IGN USB/iPod VDD
8 lllumination (+) AUXRIN
9 Detent AUX GND
10 Rear left speaker (-) Mic(+) (Blue tooth)
11 Front left speaker (-) ACC
12 Front right speaker (-) B+
13 Rear right speaker (-) -
14 - -
15 - -
16 - Speed
17 lllumination (-) Remote GND
18 Remote anntena USB D (-)
19 USB/iPod GND
20 AUX DETECT
21 AUX L IN
22 Mic(-) (Blue tooth)
23 -
24 Power GND




[RADIO/MP3/VCD(BAS00))
SIRIUS jack

Connector B Connector A USBjack | anienna jack
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[Internal AMP]

Pin No Connector A Connector B
1 Rear left speaker (+) CAN HI
2 Front left speaker (+) -
3 Front right speaker (+) -
4 Rear right speaker (+) Steering wheel remote
5 - -
6 - Camera VIN
7 IGN Camera B+
8 lllumination (+) AUX R IN
9 - AUX GND
10 Rear left speaker (-) Mic(+) (Blue tooth)
11 Front left speaker (-) ACC
12 Front right speaker (-) B+
13 Rear right speaker (-) CAN LOW
14 P position -
15 - AV Tail
16 - Speed
17 lllumination (-) Remote GND
18 Remote anntena Camera VGND
19 Camera REQ
20 AUX DETECT
21 AUX L IN
22 Mic(-) (Blue tooth)
23 Camera PGND
24 Power GND




[RADIO/MP3/VCD(BA200)]

[External AMP]
Pin No Connector A Connector B

1 - CAN HI
2 . -
3 . -
4 - - Steering wheel remote
5 SPDIF(Digital amp) GND -
6 SPDIF ON Camera VIN
7 IGN Camera B+
8 lllumination (+) AUX R IN
9 - AUX GND
10 - Mic(+) (Blue tooth)
11 ACC
12 - B+
13 - CAN LOW
14 P position -
15 SPDIF DP AV Tail
16 - Speed
17 llumination (-) Remote GND
18 Remote anntena Camera VGND
19 Camera REQ
20 AUX DETECT
21 AUX L IN
22 Mic(-) (Blue tooth)
23 Camera PGND
24 Power GND

USB jack No. Description No. Description

1 USB /iPod 5V 3 USB /iPod TX
2 USB /iPod RX 4 USB /iPod GND




(External Amplifier]

Connector A Connector C

No Connector A (26Pin) Connector B (16Pin) Connector C (12Pin)
1 B (+) Midrange right (+) Rear door right (+)
2 B (+) Midrange left (+) Rear door left (+)
a B (+) - Front right (+)

4 - - Front left (+)

b CAN (+) - Front door right (+)
6 CAN (-) - Front door left (+)
7 ACC Center speaker (+) Rear door right (-)
8 - - Rear door left (-)
9 - Midrange right (-) Front right (-)
10 - Midrange left (-) Front left (-)

11 Navi (+) - Front door right (-)
12 Subwoofer 2 (+) - Front door left (-)
13 Subwoofer 1 (+) -

14 GND -

15 GND Center speaker (-)

16 GND -

17 -

18 SPDIF (+)

19 SPDIF (-)

| 20 SPDIF GND

21 -

20 -

23 -

24 Navi (-)

25 Subwoofer 2 (-)

26 Subwoofer 1 (-)




[Roof Antenna (SDARS)]

SIRIUS

SIRIUS

MIC LNA- LNA - BPF — LNA~  MC “ SIRIUS output
' LPF
| B+

Body Electrical System > Audio > Audio Unit > Repair procedures

NOTE

"« Take care not to scratch the center fascia pénel and related parts.
« Eject all the disc before removing the audio unit to prevent damaging the CD player's load mechanism.

1. Disconnect the negative (-) battery terminal.

2. Using a screwdriver or remover, remove the crash pad garnish RH (A).



Apply the protective tapes to crash pad garnish and its related parts.

3. Using a screwdriver or remover, remove the crash pad side cover (A).

4. After loosening the crash pad lower panel mounting screws, then remove the lower panel (A).

5. Remove the switch connector (A) and SSB connector (B) from crash pad lower panel.



6. Remove the crash pad garnish LH (A) after removing the screws.




10. Remove the center fascia upper panel (A) after loosening the screws.
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11. Remove the audio assembly (A) after loosening the mounting screws.
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Lift the connector locking clip to the arrow direction, disconnect the connector.
When assembling, install the connector and connector locking clip tightly.

If the CD does not gject, do not attempt to remove it because the audio unit may be damaged.Contact an
authorized dealership for assistance.

Disassembly

- Do not work in a dusty or dirty place.
- Do not touch the circuit board with your bare hands.

- Do not touch the terminal connector of the flat plate cable with your bare hands. (If you have touched it, wipe it off
thoroughly with a soft cloth)

- If the CD-rom needs to BE removed, follow the procedure below.

1. If necessary, separate the CD Rom drive by removing the brackets (A) after loosening the screws (8EA).
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2. Remove the screws (4EA) on the head unit, and then disassemble the top cover (A).

3. Remove the front panel (A) on the head unit after loosening the screws (2EA).

Take care not to damage the cable when removing the front panel.

4. Remove the screws (4EA).



5. Remove the CD rom drive (A).

Reassembly
1. Reassemble the CD-rom drive to the audio unit.

2. Reassemble the top cover and front panel.

Make sure the ribbon connector and cable jack are plugged in properly.

. Connect the audio unit connectors and cables.

. Install the audio unit.

. Install the center fascia upper panel.

. Install the heater control unit.

. Install the crash pad garnish LH and instrument cluster fascia panel.

. Install the crash pad lower panel and side cover.
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. Install the crash pad garnish RH.

Make sure the audio head unit connectors are pl'uggéd in pro'perly and the antenna cable is connected properly.

Body Electrical System > Audio > Speakers > Repair procedures




1. Troubleshooting for Speaker
(1) Basic inspection of speaker
Inspect the sound from speaker after verifying that the speaker mounting screws are removed and the wiring
connector is connected to remove any possible vibration transmitted from body trims and surrounding parts.

(2) Case Troubleshooting

No. Case Inspection/Remedy
Trembli 1. Before replacing the speaker, inspect that the mounting screw is installed normally.
1 s:,lr:d ng 2. After re-installing the speaker, verify that no trembling sound is heard.
3. When hearing a trembling sound again, replace the speaker with new one.
1. Check if the wiring connector is connected normally. If not, reconnect the wiring
connector.
2. In case of radio static, check if there is a noise from CD.
3. If a noise is heard with the radio and CD on, replace the speaker with new one.
2 Noise
NOTE
In case there is only radio static, this causes from poor radio reception. Thus the
speaker needs no repair and replacement.
Inspection of the wiring connection between the battery and the speaker
1. Before replacing the speaker, inspect the wiring connection between the battery and the
speaker is normal.
2. Check the supply power to the speaker and the resistance, then inspect the sound
quality.
m Specified impedance : 2 ~ 40
3 Speaker
in operative
3. If the speaker works poorly, replace it with new one.




CAUTION

When handling the speakers:
- Do not damage the speaker with impact, like dropping or throwing it.
- Be careful not to drop water and oil on the speakers.

- Caution during handling of speaker because the material of diaphragm is paper which is easily torn by
impact or external force.

- Modifying the audio system may cause damage the speakers. If this is the case, the speakers are not
covered by the manufacturer's warranty.

Removal

Front Speaker

1. Remove the front door trim panel and speaker connector.
(Refer to the BD group - "Front door”)

2. Remove the front speaker (A) after loosening 4 screws.

Rear Speaker

1. Remove the rear door trim panel and speaker connector.
(Refer to the BD group - "Rear door")

2. Remove the rear speaker (A) after removing 4 screws.

Crash Pad Midrange Speaker
1. Remove the main crash pad.
(Refer to the BD group - "Crash pad")

2. Disconnect the midrange speaker connector (A).



3. Remove the crash pad side speaker grill (A).

4. Remove the midrange speaker (A) after loosening the mounting screws.
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Subwoofer Speaker

1. Remove the rear seat forward.
(Refer to the BD group - "Rear seat")

2. Remove the rear package tray.
(Refer to the BD group - "Package tray")

3. Disconnect the subwoofer speaker connector (A).

4. Remove the subwoofer speaker (B) after removing 4 holts.



Center speaker
1. Remove the center speaker grill (A).

A

Apply the protective tapes to the speaker grill and its related parts.

2. Remove the center speaker (A) after loosening the mounting screws.

External Amp

1. Remove the trunk right luggage side trim.
(Refer to the BD group - "Interior trim")

2. Remove the external amplifier connector (A).



Front Speaker

1. Install the front speaker.

2. Install the front door trim.

Rear Speaker
1. Install the rear speaker.

2. Install the rear door trim.

Crash pad midrange speaker
1. Install the midrange speaker.

2. Install the speaker grille.

Subwoofer Speaker
1. Install the subwoofer speaker after connecting the connector.

2. Install the rear package tray and rear seat assembly.

External Amp
1. Install the external amplifier after connecting the connector.

2. Install the trunk right luggage side trim.

- Make sure the speaker and related connectors are plugged in properly.

Center speaker



1. Install the center speaker.

2. Install the center speaker grill.

Body Electrical System > Audio > Antenna > Repair procedures

Glass Antenna Test
1. Wrap aluminum foil (A) around the tip of the tester probe (B) as shown.

2. Touch one tester probe to the glass antenna terminal (A) and move the other tester probe along the antenna wires to
check that continuity exists.

|

Glass Antenna Repair

To make an effective repair, the broken section must be no longer than one inch.

1. Lightly rub the area around the broken section (A) with fine steel wool, and then clean it with alcohol.




2. Carefully mask above and below the broken portion of the glass antenna wire (B) with cellophane tape (C).

3. Using a small brush, apply a heavy coat of silver conductive paint (A) extending about 1/8"on both sides of the break.
Allow 30 minutes to dry.

Thoroughly mix the paint before use.
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4. Check for continuity in the repaired wire.

5. Apply a second coat of paint in the same way. Let it dry three hours before removing the tape.

Glass Antenna Circuit Inspection

1. Remove the right side rear quarter trim.
Then disconnect the antenna feeder cable (A) from the glass antenna amp.

2. Turn the radio ON.
Measure the voltage between the harness side feeder cable (A) and body ground (B).

OK : approximately 12V (ACC+)




3. Check for FM wire resistance between terminals of No.1 and 3
1. FM antenna grid terminal
2. AM antenna grid terminal
3. Body ground.

Standard value : 80~120KQ
Short : Approx. 0Q
Open:=Q

4. Check for AM wire resistance between terminals of No.2 and 3.

Standard value : 120~170KQ
Short : Approx. 0Q
Open:=Q

5. Check the grid lines for continuity.

6. When a poor radio reception is not repaired through the above inspection methods, replace the amp.
If the radio reception is still poor, check the radio cable for short and radio head unit for failure.

Antenna Cable
1. Remove the antenna jack (A) from the audio unit and antenna.

2. Check for continuity between the center poles of antenna cable.



@

3. Check for continuity between the outer poles of antenna cable. There should be continuity.
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4. If there is no continuity, replace the antenna cable.

5. Check for continuity between the center pole (A) and outer pole (B) of antenna cable. There should be no continuity.

&

6. If there is continuity, replace the antenna cable.

Body Electrical System > Audio > Audio Remote Control > Schematic Diagrams

Circuit Diagram




[Audio)

4| B/TOUT
3| MUTE ouT
22KQ 15K2 1KR 1KQ 6800 430Q
A AR Al A 2 AUDIO (+)
“V/DN -V/UP MODE ~C/DN ~C/UP
SW5 ' sSw4 SW3 SW2 ' SWi1
NO. Description ) ) ) ' ‘ 7] aupio ()
1 llumination (+) R . 4
2 Audio (+) > = = = 1] L (+)
3 MUTE OUT P! | .- p!
4 Bluetooth OUT I T T 9 !
5 i 8 L)
6 -
7 Audio (-)
8 lllumination (-)




[TRIP+RESET]

NO. Description
1 Numination (+)
2 Trip (+)
Z -
4 -
5 Trip (-)
6 lllumination (-)

[MUTE+TRIP+RESET)

NO. Description

lllumination (+)

Trip (+)

MUTE IN

Audio (-)

Trip ()

DO BN -

lllumination (-)

LH (TRIP)
SKe - 255K2| 2 TRIP (+)
. RESET - TRIP
sw2 @ swi1
| | 5 TRIP ()
| 1L (+)
, | 8ILLE)
LH (TRIP + MUTE)
| 3 MUTE IN
MUTE
SW1
| | 4 AUDIO ()
3KQ #2.55 KQ 2 TRIP (+)
RESET - TRIP
SW3 @ sw2
| |5 TRIP ()
L 1L (+)
> -i + L 2 6 'LL (-)

# Cruise control option : 1,1KQ



[ECO+TRIP+RESET)

LH (TRIP + ECO)

| 3 ECO ()

ECO
SWi1

3ke  #255K2| 2 TRIP (+)
gy v o

RESET - TRIP

SW3 - sw2
NO. Description & < STRIP()
1 llumination (+) 1 ILL (+)
2 Trip (+) ] 1
a Audio () P P g | 6iLLe)
5 Trip (-)
6 lllumination (-) # Cruise control option : 1.1KQ
[BLUETOOTH+VOICE]
RH (B/T + VOICE)
BTN | 2 39KQ _sz,"g 22K
VOICE | BIOFF BION
DIO (- SW1 ~SW3 - SW2 -
AU O()"s [ | ]
ILL (+)
NO. Description IE T U
1 llumination (+) ILL () Sy
2 Bluetooth (+) £
3 o - . .
- 6
4 .
5 Audio (-)
6 lllumination (-)

Body Electrical System > Audio > Audio Remote Control > Repair procedures

1. Check the audio remote control switch (A) for resistance between connector terminals in each switch position.
[LH-Audio]




.

[LH-Mute]

[Audio]
; ; Resistance
Switch Connector terminal (£5%)
Volume down 2-7 6.81 kQ
Volume up 2-7 4.61 kQ
Mode 2-7 2.11kQ
Seek up 2-7 1.11kQ
Seek down 2-7 430 Q
[Bluetooth + Voice]
; ; Resistance
Switch Connector terminal (£5%)
Bluetooth off 2-5 12.1kQ
Bluetooth on 2-5 34.1kQ
Voice 2-5 3.9kQ
[Mute + Trip + Reset]
; . Resistance
Switch Connector terminal (£5%)
Mute 3-4 0Q
Trip 2-5 2.55 kQ

(General option)




Reset
(General option) 2-5 5.55 kQ

Trip
(Cruise option) 2-5 1.1kQ

Reset
(Cruise option) 25 41kQ

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the driver airbag module.
(Refer to the RT group)

3. Remove the steering wheel.
(Refer to the ST group - "Steering column & shaft")

4. Remove the steering wheel cover (A) after loosening the screws.

5. Remove the steering wheel remote control switch connector (A) after loosening the mounting screws.

[LH-Audio]



[LH-Mute]

1. Reassemble the steering wheel remote control switch after connecting the connector.

2. Reassemble the steering wheel.

3. Reassemble the driver airbag module.

Make sure the audio remote control switch and the airbag module connectors are plugged in properly.

Body Electrical System > Audio > Multimedia jack > Schematic Diagrams

Circuit Diagram




[Audio]

NO. Description .
USB/iPod VDD | 25 1 USB/iPod 5V A
USB D- 36 f A 2 | USBD-iiPod Tx =\
USB D+ 24 l 3 | USB D+/iPod Ax © |
USB/iPod GND | 37 4 | USB/Pod GND ——
AUX DETECT 38 | & U | 5 | - % el 0 ')
AUX-L input 39— 6 | AUXREF
AUX GND 27 ] 7 | AUX input(L)
AUX-R input 26 8 | llumination + ) .
9 Illumination - I — ]
o DROFT OO0,
11| AUXjack GND i
lllumination + : \ 2 1 OlOLLTLPLEIIEL
; lllumination - 13 R
Vehicle - Y TN\ ™ 1a AUX DET
GND 4 15 | AUX Shield GND [AUX+USB]
16| AUXinput(R)




[Bristol Audio)

USB VCC 1 1 |USBVCC
USB D- 2 @ 2 | USB D-
USB D+ 3 3 |USB D+
USB GND 4 4 | USB GND
AUX input (LH) B21 \ 1 | AUX input (LH)
AUX input (RH) B8 2 | AUX input (RH)
AUX GND B9 3 | AUX DETECT
AUX DETECT B20 A 4 | AUX video
5 -
S 6 | lllumination +
[Bristol Audio] 7 | AUX REF
8 |-
lllumination + 9 |-
lllumination - 10 | AUX video ground
Vehicle - | 11 | lumination -
GND 12 | Ground multi media
[AUX + USB]
Connector A Pin No.| USB connector Connector B Pin No.| AUX connector
1 USB/ iPod VCC 1 AUX input (LH)
2 USBD (-) 2 AUX input (RH)
3 USB D (+) 3 AUX DETECT
4 USB/ iPod ground 4 AUX video input
5 -
DB @DEE 6 lllumination (+)
7 ® @ © 0@ 7 Shield ground
8 .
9 -
10 | AUX video ground
11 llumination (-)
12 | Ground multi media

Body Electrical System > Audio > Multimedia jack > Description and Operation

The multimedia jack on the console upper cover is for customers who like to listen to external portable music players like the
MP3, iPod and etc., through the vehicle's sound system when it is linked to this jack. The customer has this added option.
In case of distortions from media connected to the AUX source, the audio unit may not be defective but the output level of

the used media does not match the specification of the AUX input.
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Multimedia jack
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Variable digital music players
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Body Electrical System > Audio > Multimedia jack > Repair procedures

Removal

1. Remove the shift lever knob.
(Refer to the BD group - "Console")

2. Remove the console upper cover (A).



3. Disconnect the connector from the console upper cover.
4. Remove the multimedia jack (B) from the console under cover after releasing the fixed hooks (A).

“ ~

1. Install the multimedia jack.
2. Connect the multimedia jack connector.
3. Install the console upper cover.

4. Install the shift lever knob.

Make sure the multimedia connector and the console upper cover connectors are plugged in properly.

Body Electrical System > Audio > Troubleshooting

Troubleshooting

Customer Complaint Analysis Check Sheet



TROUBLE IN OALL OAM OFM ©OCD OMP3 DOCDchanger OAMP 0O Others
O Always [ Engine start [ Engine Running O Cold 0O Warm 0O Sometimes
TROUBLE OCCURS
O Most of the time O Engine off
O Will not play 00 Weak 0O Squealing noise O Display/illumination poor
TYPE OF TROUBLE
O CD skips & jumps O CD will not eject or insert [J Others (Describe) :
» Customer complaint contents :
OTHERS
» Have you checked customer's defects :
* Using the customer complaint analysis check sheet for reference, ask the customer for as much detail as
possible about the problem.

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

Turn ignition key to
ACC position

Turn on the radio or the

CD 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 | | Rado | | Noise | | CDplayer | | Miscellaneous |
See CHART 1 See CHART 2 See CHART 3 See CHART 4
. i Seek/scan
Faint reception Poor volume problem
See CHART 5 See CHART 6 See CHART 7



Sound |

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

All speakers | One speaker
N.G.
llumination lights ? | Check speaker hamess
OK.
No I Blown Blown again
Check audio | | Replace Check short
fuse (10A) fuse circuit
OK. | Check fuse of radio Check speaker N.G.
I unit. connector
Are all connectors behind O.K.
radio and CD player prop- -2 g;"p';er;l Connect
erly connected ? correctly
Yes
Temporarily install OK.
Is there voltage (12V) be- No | Check P Yl
tween terminal 11 of the 0 wire another speaker. —‘
audio connector and body NG.
kel Replace
Yes speaker

Replace radio unit I

Are radio and player prop- | No | Reinstall
erly connected ? properly
Yes
Check connection between
output connector of radio
and car.
OK.

Replace radio unit




| 2.CD player OK but no sound from radio |

—

Check that the antenna is O.K. | . O.K.
pluged into the radio. Reinsert plug, O.K. ? '—1 Inspect antenna plug |

Not O.K. Not O K. Ves
i ?
Insert properly Does radio alone work 7 Replace radio
No
Does the condition get Yes Inspect antenna and
better by using the outer antenna cable, and
antenna (such as pillar replace if necessary
antenna)?
No
| Replaceradio |
Radio problem
|
[ |
Weak Poor tone
Check antenna Tune correctly. Still poor ?
Yes
Check connection of Check for shorts in speaker | Not O.K. i
antenna plug hamess Repair harness
OK
Does the condition get Check for object lying on Not O.K.
better by using the outer speaker and rattiing Remove object
antenna (such as pillar OK
antenna)?
Still ?
No poot
- Yes
Yes Replace radio
Check antenna and lead-in
for broken connectors. Yes Replace ant
Replace antenna Does the tester indicate an PO I
open circuit ?
No!
Is the broadcast quality the Yes
cause of poor tone quam.y ” The radio is not at fault




1. RADIO

Noise

Start the engine

Tune correctly, still noise ?

Yes

Not O.K. )
Check connectors Fully insert connector

0.K.
Check mounting screws e, Tighten the screws

O.K.

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

Reroute the antenna lead-in

No

ON [ e dine OFF

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

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




1. CDWILL NOT BE ACCEPTED

o Does moisture exist on the

to see if the CD is defective.

recorded face of the CD ?
|No
Replace CD player
2. NO SOUND
Does it play if a good quality CD | _YeS
is inserted ?
No
Yes

Replace defective CD.

Does the "WAIT" indicator flicker ?

No

Repair or replace CD player if the

Return it to normal temperature,

and recheck operation.
Does it operate properly ?

Yes

Can you insert a CD ? No Is a CD already in the unit. Yes | nsert the CD after eject
previous CD.
Yes
CD ejected approx.15mm No
Is 5 2
after CD is inserted? No OK. Do power off reset by pulling both
: audio fuses, wait 5 minutes and

I Yes re-insert the fuses with key off.
Though CD is completely inserted N Then turn on the ignition key.
once, "error" is displayed and the CD 0 OK. Retest to see if CD can be inserted.
is rejected ?

| Yes
Check CD.
o Is the labeled side faced downward ?
o Is the recorded face of the CD dirty ? | Y€S | Insert the CD comectly or check

combined radio cassette operates

properly.

No

O.K.




3. CD SOUND SKIPS
1) Sound sometimes skips when parking.

CD is defective, or clean CD.

Is CD face scratched or dirty ? Yoo
No
Does it play properly if CD is replaced No
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

the CD player is tapped ?

Yes

Securely mount the CD player.

Check for skipping while driving
and contact a service shop.




4. SOUND QUALITY IS POOR

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

No

Repair or replace CD player.

5. CD WILL NOT EJECT

Is the ignition key at ACC or ON ? Turn the key to ON.

No

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

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

6. NO SOUND FROM ONE SPEAKER

Check with radio OK? Jump to Chart 1.

Yes

Does it if another CD Yes
is playe:;:I :y properly franciher Replace CD.

No

Repair or replace the radio.




Faint reception

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

Replace radio unit

Inspect antenna

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

Y@‘
Replace radio Inspect antenna and cable and

repair if necessary.

Poor Volume
m disappe
Ez:: ::ﬂzmlge fro?nisthe Cg No_| Improperly connected hamess Correct the connection of the
to the radio ? or connector. hamess or the connector.
Yes

Check for an improperly connected Correct the connection or re-
CD player head wire or a malfunc- place the malfunctioning parts.
tion in the CD player itself.
The CD belng 19319(1 must be of Use CD which have been
good stereo quality. recorded in stereo.

Chart7



Seek/scan problem

Is antenna lead-in properly in- No
stalled ? 41 Install antenna properly

Yes

Check that the antenna is Not O.K
antenna receptacle.

O.K

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

No

- Check antenna amplifier power ground.

- Check AM scan Vs FM scan

- Check antenna feeder cable connector
in middle of cable.

- Check for clear reception.

No

Is it clear?

No

Replace radio unit.

Body Electrical System > Multifunction switch > Specifications

Specifications

Items Specifications
Rated voltage DC 12V
Operating temperature range -30°C ~ +80°C (-22 ~ +176°F)
High : 0.2A (Relay load)
Dimmer & passing switch Low : 0.2A (Relay load)
Passing : 0.2A (Relay load)
Lighting switch Lighting : 0.2A (Relay load)
Turn signal & lane change switch 6.6 £ 0.5A (Lamp load)
Rated load Fog lamp switch 0.2A (Relay load)

Low, High : 4.5A (Motor load)
Intermittent : 0.22 £ 0.05A (Relay load)

Wiper & mist switch Lock - Max. 28A (Motor load)
Mist : 4.0A (Motor load)
Washer switch 4A (Motor load)

Body Electrical System > Multifunction switch > Components and Components Location

Component(1)




[Turn Signal Lamp Switch) [Wiper Switch]

Right |
MIST
NG . OFF
L f . INT
. LOW
[Dimmer & Passing Switch] HI
P
, her Swi
HL y [¥esane SWIlch] ON (Front Washer)
HU - OFF
: " ON (Rear Washer)
£ ‘ ON
INT
\ - OFF '

[Front Fog Lamp Switch] [Rear Wiper Switch]

OFF ‘_‘_’_HL - )
AUTO gD FAST
[Lighting Switch)
OFF sLow !

[Intermittent Volume Switch]

[Auto Lighting Switch) [Lighting Switch] [Wiper Switch)
- - -
AR .- PACRTRTRrErRY
Connector - Connector —_—
name No Description name No Description
1 Tail lamp switch 1 Mist switch
2 Lighting switch GND 2 Wiper parking
3 Auto light switch 3 Wiper low speed
4 Head lamp switch 4 Intermittent volume base
= Fog lamp switch base = Intermittent time base
6 Front fog lamp switch Wiper 6 Rear wiper switch
Lighting 7 - & 7 Intermittent rear wiper switch
(13 pin) 8 Head lamp low Washer 8 Intermittent wiper switch
10 Dimmer switch base 10 IGN2 (front washer & wiper)
11 Tum signal left 11 Washer switch
12 Tum signal base 12 IGN2 (rear wiper & washer)
13 Turn signal right 13 Rear washer switch

Component(2)



<Installation order : A~B—C—D—E>

1. Steering column shaft 4. Screw
2. Lighting switch

5. Clock spring
3. Wiper and washer switch

6. Steering angle sensor

Body Electrical System > Multifunction switch > Repair procedures

Lighting Switch Inspection

With the multifunction switch in each position, make sure that continuity exists between the terminals below. If continuity is
not as specified, replace the multi-function switch.



Lighting Switch (Auto Light)
Terminal
- 1 2 4 3
OFF
Tail O O
H/Lamp @ 9. O
AUTO O O
Lighting Switch
Terminal
- 1 2 4
Position
OFF
Tail (e —
H/Lamp O o O

Dimmer And Passing Switch

Terminal
- 10 8 9 2
Position
HU O O
HL O——0
P O O O

HU : Head lamp high beam
HL : Head lamp low beam
P : Head lamp passing switch

Turn Signal Switch

Teminal
12 1 13
Hazard | Tum signal
switch | switch
L O——0
OFF N
R O O

Front Fog Lamp Switch

Terminal
Position
OFF

Front O O




Wiper And Washer Switch Inspection

With the multifunction switch in each position, make sure that continuity exists between the terminals below. If continuity is
not as specified, replace the multi-function switch.

Wiper Switch

Terminal

w
o
na
L+-]
—
o
-
F-9
o

Position
MIST
OFF
AUTO
LOW
HI O

O 0
O|0|0

ole)

51610

Washer Switch

Terminal
1" 10

Position
OFF

ON o—s+—0

Inspection (With GDS)

1. Check BCM input/output specification of multifunction switch using the GDS. If the specification is abnormal, replace the
lamp or wiper switch.
2. If diagnosis is required on the multifunction switch, select model and "BCM".

3. To consult the present input/output value of BCM, "Current DATA". It provides information of BCM input/output conditions
of power supply, turn signal/brake lamp, headlamp, door, locks, outside mirror, wiper, auto-light and transmitters etc.




£ Current Data =

( Standard Display 2 || Fulllist 2  Graph 2 )(nems Lists ) ResetMinMax || Record | Stop 2]

| Sensor Name Value Unit
[ Key in switch[Manual Key Type) ouT - o
OAcc ON -
CJIGN1 ON -
OIGN2 ON -

[ Tail Lamp Switch OFF -
[OHead Lamp Switch OFF -
[JAuto Light Switch OFF -

O Head Lamp High Switch OFF -

[ Front Fog Switch OFF -
OWasher Switch OFF -
CJINT Switch OFF -

4. To perform compulsory operation on BCM input factors, select "ACTUATION TEST".

£ Actuation Test =)

Test ltems

Wiper relay

Room lamp

Foot lamp

Ignition key hole illumination[Manual Key Type]
Security LED Output

Assist seat belt indicator

Key Interlock Solenoid|Manual Key Typel|

# Duration # Conditions # Result
0.7S Once | |1G. oN Success

Start

Stop

1. Disconnect the negative (-) battery terminal.

2. Remove the steering wheel.
(Refer to the ST group - "Steering column & shaft")

3. Remove the steering column upper and lower shrouds after removing 3 screws.



4. If it is necessary to remove. The wiper & washer switch (A) only, release the lock of wiper switch using tool without
removing the steering wheel and the clock spring.

5. Disconnect the lighting switch connector (A) and wiper & washer switch connector (B).

\,_‘_J

6. Remove the steering wheel.
(Refer to the ST group - "Steering column & shaft")

7. Remove the clock spring.



(Refer to the RT group - "Airbag module")
8. Remove the multifunction switch assembly (A) after loosening the mounting screws.

1. Install the multifunction switch.

2. Install the clock spring.
3. Install the steering column upper and lower shrouds.

4. Install the steering wheel.

Make sure the multifunction switch connectors are pihggéd in prdberl}'.

Body Electrical System > Horn > Components and Components Location

Component Location




e ™
4
5
- J
1. Horn switch 4. Horn (Low)
2. Horn relay (Engine room compartment) 5. Horn (High)
3. Clock spring

Body Electrical System > Horn > Repair procedures

Test the horn by connecting battery voltage to the 1 terminal and ground the 2 terminal.
The horn should make a sound. If the horn fails to make a sound, replace it.

Horn Relay Inspection
1. Remove the horn relay (A) from the engine room relay box.

2. There should be continuity between the No.30 and No.87 terminals when power and ground are connected to the No.85
and No.86 terminals.



3. There should be no continuity between the No.30 and No.87 terminals when power is disconnected.

87 85
|
|
30 86
Terminal
. 30 87 85 86
Position
Disconnected Oo——=0
Connected o—10 o——®

Removal

1. Remove the radiator grill upper cover.
(Refer to the BD group - "Front bumper")

2. Remove the mounting nut and disconnect the horn connector (B), then remove the horn (A).

1. Connect the horn connector, then reassemble the horn.

2. Reassemble the front bumper.

Body Electrical System > AVN System > Specifications

Specifications

Item Specification

Power source DC 14.4V (-) ground




Frequency range / Channel space

FM:87.5~107.9 MHz / 200 KHz
AM : 530 ~ 1710 KHz / 10 KHz

Tuning type PLL SYNTHESIZED TUNING
Impedance 2ohmx4
Antenna 80 pF 75 Ohm
Dark current MAX 3mA (Head unit only)
FM : MIN 50 dB
SN AM : MIN 40 dB

Temperature range

Operating : -20 °C~ +70 °C (-4 °F~ +158 °)F
Storage : -30 °C~ +80 °C (-22 °F~ +316 °F)

GPS
Item Specification
Frequency 1.57542 GHz
Sensitivity level - 144 dbm
Channel 12CH
Speaker
Item AVN system (Infinity sound)
Front MAX 50W
Rear MAX 50W
'"(pv:tfﬂ";)er Midrange MAX 50W
Sub woofer 16 V rms
Center MAX 50W
Front 2003
Rear 2003
Impedance (Q) Midrange 191203
Sub woofer 48x1.0
Center 2003
Number of speaker 8

Body Electrical System > AVN System > Components and Components Location

Components Location




X
6
11
3

1. AVN (A/V & Navigation head unit) 7. Woofer speaker
2. Midrange speaker 8. Antenna feeder cable
3. External amplifier 9. Center speaker
4. Roof antenna (GPS + SDARS) 10. Glass antenna (Radio)
5. Front door speaker 11. Back view camera
6. Rear speaker 12. Feeder cable joint connector

% SDARS : Satellite Digital Audio Radio Service

Body Electrical System > AVN System > Schematic Diagrams

System Block Diagram




Speed signal s

Remote control -

Bluetooth hands free ——#»

:LN External

Start signal | — ( & ——®= amplifier —®=t Speaker
Na\f‘gatlon unit
head unit)

Lighting switch -

'R' signal —

GPS/SDARS antenna ——#

Body Electrical System > AVN System > Description and Operation

Limitations Of The Navigation system

GPS Signal Reception State

As the GPS satellite frequency is received/transmitted in straight lines, reception may not work if hiding devices are placed
on or near the GPS antenna or when traveling through the following locations.

* Tunnels

* Basement parking structures

* Underneath an overpass

* Roads within forested areas

* Areas near high rise buildings

* Roads within canyons

Vehicle Position Display
1. If multipass errors occur due to reflections from buildings or related causes, the current position mark on the navigation
may differ from the actual position of the vehicle.

2. The position of the vehicle on the navigation may be different from the actual position if the vehicle is under the situation.
Driving a vehicle for a short period of time will correct the position on thenavigation through map matching or GPS

information.

A. When driving on a Y-shaped road with a narrow angle, the current position may be displayed in the opposite
direction.

B. If the vehicle is loaded onto a car transport vehicle, the current position mark may be stalled on the last position prior
to loading.

C. When driving on a spiral-shaped road.

o

. When driving in mountain regions with sharp turns or sudden brakes.

. When entering a road after having been in an underground parking structure, building parking structure, or turnable
with many rotations.

m

. When the tires have recently been replaced (Especially upon use of spare or studless tires)
. If the bhattery terminal is removed.
. When driving in city streets, the current position may be displayed on the opposite side or on an off-road position.

. When changing the zoom level from the maximum zoom in level to a different zoom level, the current position mark
may be displayed on a different road.

. When driving in heavy traffic with frequent go - stops in traffic or intersections.
. When driving under slippery conditions, such as heavy sand, snow, etc.

— T @

A o



L. When driving with the tire chain in place.

M. When using a tire with an incorrect size specification.

N. When the tire pressure for the 4 tires are different.

O. When the replacement tire is a worn or used tire (Especially studless tires having passed a 2nd seasons, etc.)
P. When driving near high-rise buildings

Q. If a roof carrier has been installed

R. When driving under high speeds or having calculated a long-distance route.

Route Guidance
Suitable route guidance may not occur caused by search conditions or the driving position.
* Guidance to go straight may be given while driving on a straight road.
* Guidance may not be given even when having turned at an intersection.
* There are certain intersections in which guidance may not occur.
+ A route guidance signaling entrance into a no enter zone may occur (No enter zone, road under construction, etc.)

* Guidance may be given to a position removed from the actual destination if roads to reach the actual destination do not
exist or are too narrow.

+ Faulty voice guidance may be given if the vehicle breaks from the designated route (ex : if a turn is made at an
intersection while the navigation provided guidance to go straight).
* Map Data may be missing or incorrect causing route guidance to not be given.

Route Re-calculation
The following phenomena may occur after conducting route recalculation.
* Guidance may be given to a position differing from the current position when turning at an intersection.
* Route recalculation may take a longer period of time when driving under high speeds.
* A route guidance signaling for a U-Turn in a No U-Turn location may occur.
* A route guidance signaling entrance into a no enter zone may occur (No enter zone, road under construction, etc).
* Guidance may be given to a position removed from the actual destination do not exist or are too narrow.

+ Faulty voice guidance may be given if the vehicle breaks from the designated route (ex : if a turn is made at an
intersection while the navigation provided guidance to go straight)

Body Electrical System > AVN System > AVN Head Unit > Components and Components
Location




Keyboard connector
Connector B ——17 Radio antenna 1
‘ Radio antenna 2
USB connector — GPS antenna
SIRIUS antenna

AVN (A/V & Navigation) Head Unit Connector



mmmmiiiii  Middsilias =m
Cuzn EEEEE | SESEJESRUE za
Connector A Connector B

NO Connector A Connector B
1 - CANH

2 Video V -

3 Video V GND -

4 Video GND Steering remote control
5 SPDIF GND -

6 SPDIF + -

7 - iPod Video
8 [llumination + AUXRIN
9 R position AUX GND
10 - MIC+ (B/T)
1 Video power ACC

12 Navi voice - B+

13 Navi voice + CAN L

14 - AV-TAIL
15 SPDIF - P position
16 Door unlock Speed

17 lllumination - Steering GND
18 Antenna power -

19 iPod V GND
20 AUX detect
21 AUXLIN
22 MIC- (B/T)
23 Main GND
24 Main GND




Radio antenna 1 No. Description No. Description
1 Diversity ANT 2 -
Radio antenna 2 No. Description No. Description
@ @ 1 . 2 FM2
USB connector No. Description No. Description
i T ] 1 USB Ground 3 USBD (-)
INOROXONORS
| 2 USB D (+) 4 UsSB vCC
SIRIUS antenna No. Description No. Description
=@
= 1 SIRIUS Signal 2 Ground
(2
GPS antenna No. Description No. Description
2 O,
E 1 GPS Signal 2 Ground
)
Keyboard connector No. Description No. Description
1 GND 7 Key Right
2 - 8 Key Left
3 - 9 Right CW
4 GND 10 Left CCW
5 lllumination - 11 Left CW
6 lllumination + 12 -




(External Amplifier]

Connector A Connector C

No Connector A (26Pin) Connector B (16Pin) Connector C (12Pin)
1 B (+) Midrange right (+) Rear door right (+)
2 B (+) Midrange left (+) Rear door left (+)
a B (+) - Front right (+)

4 - - Front left (+)

b CAN (+) - Front door right (+)
6 CAN (-) - Front door left (+)
7 ACC Center speaker (+) Rear door right (-)
8 - - Rear door left (-)
9 - Midrange right (-) Front right (-)
10 - Midrange left (-) Front left (-)

11 Navi (+) - Front door right (-)
12 Subwoofer 2 (+) - Front door left (-)
13 Subwoofer 1 (+) -

14 GND -

15 GND Center speaker (-)

16 GND -

17 -

18 SPDIF (+)

19 SPDIF (-)

| 20 SPDIF GND

21 -

20 -

23 -

24 Navi (-)

25 Subwoofer 2 (-)

26 Subwoofer 1 (-)




[Roof Antenna (SIRIUS+GPS))

GPS DMB
[ T T T T T .
DMB } :
A MATCHING (],)
Q CIRCUIT BPF | DMB output
|
| |
| |
GPS I :
MATCHING ' : MATCHING]
(JPI CIRCUIT BL" | BPF | &‘ CIRCUIT | ?GPS OURHE
| |
= |
| B+ RFC |
SIRIUS | = — :
|
MATCHING : MATCHING
u CIRCUIT w @} @» CIRCUrT CP SIRIUS output
| |
| |
=
i IE] RFC i
L _

Body Electrical System > AVN System > AVN Head Unit > Repair procedures

Removal

AVN Head Unit

"« Take care not to scratch the center fascia pénelmand related r'jané'.
« Eject all the disc before removing the AVN head unit to prevent damaging the CD player's load mechanism.

1. Disconnect the negative (-) battery terminal.



2. Using a screwdriver or remover, remove the crash pad garnish RH (A).

Apply the protective tapes to crash pad garnish and its related parts.

3. Using a screwdriver or remover, remove the crash pad side cover (A).

4. After loosening the crash pad lower panel mounting screws, then remove the lower panel (A).

5. Remove the switch connector (A) and SSB connector (B) from crash pad lower panel.



6. Remove the crash pad garnish LH (A) after removing the screws.




9. Remove the connectors (A) and hose (B).

11. Remove the AVN head unit assembly (A) after loosening the mounting screws.



NOTE

Lift the connector locking clip to the arrow direction, disconnect the connector.
When assembling, install the connector and connector locking clip.

If the CD does not gject, do not attempt to remove it because the audio unit may be damaged.Contact an
authorized hyundai dealership for assistance.

If the CD-rom needs to be removed, follow the procedure below.

Roof Antenna (GPS + SIRIUS)

1. Remove the rear roof trim.
(Refer to the BD group - "Roof trim")

2. Disconnect the GPS (B) cable and SIRIUS cable (A) from the roof antenna.



3. Remove the roof antenna (A) after removing a nut

&
@

AVN Head Unit

. Connect the audio unit connectors and cables.

. Install the AVN head unit.

. Install the center fascia upper panel.

. Install the heater control unit.

. Install the crash pad garnish LH and instrument cluster fascia panel.

. Install the crash pad lower panel and side cover.

~N O O B W N =

. Install the crash pad garnish RH.

Make sure the AVN head unit connectors are plugged in properly and the antenna cable is connected properly.

Roof Antenna (GPS + SIRIUS)

1. Installation the roof antenna.
2. Connect the GPS cable and SIRIUS cable.

3. Install the rear roof trim.

- Make sure that the cables and connectors are plugged in properly.
- Check the AVN system.




Body Electrical System > AVN System > Multimedia Jack > Schematic Diagrams

Circuit Diagram

[AUX, USB Jack (AVN)]

UsSBVCC 4 f 1 |USBVCC
USB D- 3 2 |USBD-
USB D+ 2 \ @ 3 |USB D+
USB GND 1 4 | USB GND
AUX input (LH) | B21 W\ 1 [ AUX input (LH)
AUX input (RH) | B8 Z 2 | AUX input (RH)
AUX GND B9 ﬁ 3 | AUX DETECT
AUX DETECT B20 | 4 | AUX video
iPod video B7 5 |-
iPod video ground | B19 e 6 | lllumination +
[AVN Head Unit] g AUX REF
lllumination + 9 |-
Vehidle lIlumIn-ation - l :? m:.":f:;‘ g_round
GND 12 | Ground multi media
[AUX + USB]
#E—;—- — ;‘_‘;' : : --- "—\:\1
B > Sl =
- —
Connector A Pin No.| USB connector Connector B Pin No.| AUX connector
S 1 USB!/ iPod VOD 1 AUX input (LH)
a2 3@ - 2 USBD (-) 2 AUX input (RH)
I — — I 3 USB D (+) 4) AUX DETECT
4 USB/ iPod ground 4 AUX video input
5 .
DD DE @ 6 lllumination (+)
7 ® @ 10 0 @ ; Shield ground
9 .
10 | AUX video ground
11 Illumination (-)
12 | Ground multi media

Body Electrical System > AVN System > Multimedia Jack > Description and Operation

The multimedia jack on the console upper cover is for customers who like to listen to external portable music players like the




MP3, iPod and etc., through the vehicle's sound system when it is linked to this jack. The customer has this added option.
In case of distortions from media connected to the AUX source, the audio unit may not be defective but the output level of
the used media does not match the specification of the AUX input.

-___D
AUX output signal Output to speaker &
|00 S 1) Speak
Iﬁ,«v’ —'q‘%‘ ' peaker
\k P AVN head unit
AUX cable
Multimedia jack T~
it > =\
’d_‘.,.‘ N
iPod cable i
Variable digital music players
; {
[USB, iPod, AUX Jack]
J far= O =

,_..
—

Body Electrical System > AVN System > Multimedia Jack > Repair procedures

1. Remove the shift lever knob.
(Refer to the BD group - "Console")

2. Remove the console upper cover (A).



3. Disconnect the connector from the console upper cover.
4. Remove the multimedia jack (B) from the console under cover after releasing the fixed hooks (A).

“ ~
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1. Install the multimedia jack.

2. Connect the multimedia jack connector.
3. Install the console upper cover.

4. Install the shift lever knob.

Make sure the multimedia connector and the console upper cover connectors are plugged in properly.

Body Electrical System > Smart key System > Specifications

Specification

Smart Key Unit




Items Specification
Rated voltage DC 12V
Operating voltage DC 9~ 16V
Operating temperature -30°C ~ 75°C (-22°F ~ 167°F)
Load Max. 2mA
RF Receiver
Items Specification
Frequency 315 MHz
Antenna type FSK (Frequency Shift Keying)
Smart Key FOB
Items Specification
Battery Lithium battery 3V 1EA
Distance 30m from vehicle, RF : 30m, Passive(LF) : 0.7m
Battery life More than 2years (10 times / a day)

Push buttons

4 (Door lock / unlock, Trunk lid / Panic)

Frequency(Rx) 125 kHz

Frequency(Tx) 315 MHz
Numbers 2EA

Antenna
Items Specification
Rated voltage DC 12V
Operating voltage DC 9~ 16V
Operating temperature -30°C ~ 75°C (-22°F ~ 167°F)

Frequency 125kHz
Numbers Interior(3EA), Door(2EA), Bumper(1EA)

Body Electrical System > Smart key System > Components and Components Location

Component Location (1)




@

4] (5] (6] (7]

1. Buzzer 5. Interior antenna 2
2. RF receiver 6. Trunk antenna

3. Smart key unit 7. Bumper antenna
4. Interior antenna 1

Component Location (2)



(1] (2]

o Bl
[4] (3]
1. FOB holder 3. Trunk lid open switch
2. Door outside handle 4. FOB key

Body Electrical System > Smart key System > Description and Operation

The SMART KEY system is a system that allows the user to access and operate a vehicle in a very convenient way. To
access the vehicle, no traditional key or remote control unit is needed.

The user carries a SMART KEY FOB which does not require any conscious actions by the user (e.g. operate a RKE button).
The SMART KEY system is triggered by pressing a push button in the door handle.

After being triggered the vehicle sends out a request in a limited range. If the SMART KEY FOB receives this request, it
automatically sends a response to the vehicle. Then the system decides whether to perform a particular action (unlocking,




locking...) or remain inactive.
Again, a communication between the vehicle and the SMART KEY FOB is needed before any actions will be performed.
The System offers the following features :

* Passive unlock via door driver side and passenger side

* Passive locking via door driver side and passenger side

+ Passive start

+ Passive access trunk via the trunk lid switch at the trunk

* Passive locking via tailgate

* Max. 2 fobs can be handled by the system

* Immobilizer backup antenna driver integrated into FOB-HOLDER for TP authentication (i.e. limp home mode)

* Communication with engine management system

+ Communication with SRX

* LF-RF communication

1. Passive unlock

The system allows the user to access (unlock) the vehicle without performing any actions with the SMART KEY FOB.
This feature could be different depending on platform as follows:
A. Pressing Push button in door handle

2. Passive locking
The system allows the user to lock the vehicle by pushing a button on door handle with the SMART KEY FOB.

3. Button start
The system allows to switch the power modes (Off, Accessory, Ignition), as well as to start and stop the vehicle’s engine
without performing any actions with the SMART KEY FOB. See Button Engine Start system specification.

4. LIMP HOME Mode
Additionally, the system offers so called “limp home mode”, which is the user can operate all vehicle functions by
inserting the key into the FOB HOLDER.

Smart Key ECU (SMK ECU)

The SMK ECU manages all functions related to “Passive Unlock”, “Passive Lock™ and “Passive Authorization for Engine
Start Operation”.

It reads the inputs (Push button in door handle, Start Stop Button (SSB), PARK position Switch), controls the outputs (e.g.
exterior and interior antennas), and communicates via the CAN/LIN (depends on the vehicle) as well as a single line
interface to further devices of the car.

It reads the inputs (Push button in door handle, Start Stop Button (SSB), PARK position Switch), controls the outputs (e.g.
exterior and interior antennas), and communicates via the CAN as well as a single line interface to further devices of the car.
For communication with the SMART KEY FOB, SMK ECU generates a request (challenge) as an encoded and modulated
125 kHz signal at the inductive antenna outputs and receives the SMART KEY FOB'’s response via the external RF receiver.
The main functional blocks of the SMK ECU are:

* Power supply
* Microcontroller with FLASH Memory
* Single Line Interface to SRX
* Single Line Interface to EMS
* Input stage
* LF antenna amplifier/driver
+ CAN communication with BCM
* LIN communication with other unit (depending on platform)
The LF antenna amplifier/driver generates a 125 kHz sinusoidal carrier signal which is distributed to the different antennas.

Smart Key FOB

The system supports up to 2 SMART KEY FOBs.

The main functions of the SMART KEY FOB are:
» Passive functionality: receives LF-challenge and sends automatically RF response.
* Classic RKE function by action up to 6 push buttons.
* Transponder-functionality in case of a flat battery or a disturbed communication.



+ LED for operation feedback and battery monitoring.

The FOB's LED indicator may continue to light even with a low transmitter battery.
If the performance or range of the FOB is less than expected, check the transmitter battery.

Antennas

1. Emitting LF Antennas:
Inductive antennas in and at the vehicle are used to transform the current, driven by the SMK ECU antenna driver, into a
125 kHz magnetic field, which is the carrier for the SMART KEY challenge.
Three antennas cover the vehicle’s exterior: two antennas in the Door Handles (DS and PS) cover the area around the
doors; one antenna in the rear bumper covers the area around the trunk.
Two antennas cover the vehicle’s exterior: two antennas in the Door Handles (DS and PS) cover the area around the
doors.
Up to three antennas cover the vehicle’s interior and the trunk interior: two in the passenger compartment and one in the
trunk.

2. Bidirectional Immabilizer Antenna (for Limp Home):
The Immobilizer Backup Antenna is used for sending and receiving data: it emits a magnetic field (125 - 135 kHz
challenge) and receives changes in the field strength (response of Transponder).

3. External Receiver
The SMART KEY FOB'’s response is received via the external RF receiver, which is connected to the SMK ECU via a
serial communication Line.
The SMK ECU provides a connector pin for the serial communication Line.

Door Handle
The front door handles of the two doors (driver door / passenger door) are equipped with emitting LF-antennas to emit the
125 kHz signals. The front door handles are also equipped with a push button.

Push Button

The push button in door handle serves as a trigger to indicate the user’s intent to unlock or lock the vehicle.
The push buttons are installed at front doors, integrated into the door handles.

Another button is installed at the trunk lid.

Passive Functions

The system allows the user to access the vehicle without having to perform any actions (e.g. RKE button pressing) with the
SMART KEY FOB. It is sufficient that a valid SMART KEY FOB is located within a defined and limited range with respect to
the vehicle. So the system is capable of detecting and authenticating a SMART KEY FOB in the ranges as specified below.
Operating Range

The SMART KEY FOB receives and interprets a challenge sent from the vehicle via the exterior antennas in a free space
range of min. 0.7m measured around the exterior antennas which are integrated in the door handles; refer to the below
given picture. The trunk access range is also min. 0.7m measured from the antenna position.

The SMART KEY FOB receives and interprets a challenge sent from the vehicle via the exterior antennas in a free space
range of min. 0.7m measured around the exterior antennas which are integrated in the door handles; refer to the below
given picture

Passive Access (Passive Entry)
Pressing one of the push buttons in the door handles when all doors locked indicates the operator’s intent to access the
vehicle and thus triggers the system for unlock

Passive Locking (Exit)

Pressing one of the push buttons in the door handles when one of the following condition is fulfilled:
+ At least one door is unlocked and two_steps timer is not running or
* Two_steps timer is running and one of the push button except Front Left side is triggered



indicates the operator’s intent to lock the vehicle and thus triggers the system for a lock.

Passive Open Tailgate

Pressing the Trunk Lid Switch when trunk is closed indicates the operator’s intent to open the trunk and thus triggers the
system. Subsequently, the SMK ECU sends a LF-challenge to the SMART KEY FOB via the exterior bumper antenna. The
SMART KEY FOB answers with a RF-response. If the received response matches the expected answer, SMK ECU sends a
“trunk open” message via the CAN network.

Passive Trunk Warning

Whenever the trunk is closed, SMK ECU uses a suitable search strategy to avoid trunk buzzer warning by a fob outside the
vehicle. Then SMK searches for a SMART KEY FOB in the interior of the trunk. If a valid SMART KEY FOB is found in the
trunk, the SMK ECU activates SMK external buzzer (TBD) to inform the user that the trunk has been closed with a fob
inside the trunk.

SMK will send the trunk open command to BCM for trunk reopening if trunk reopening bit is set(BK)For this functionality, a
“valid” SMART KEY FOB means any SMART KEY FOB that belongs to the vehicle, even if it's DEACTIVATED.

- A blind spot in the trunk similar to any RF disturbance may lead to no trunk warning. Due to the penetration of the
bumper antenna into the trunk area the lid may open without an Identification Device outside.

- A blind spot in the trunk similar to any RF disturbance may lead to no trunk warning

Smart Key Reminder 1

1. Preconditions:
All terminals OFF & at least one door open & locking status is not locked checked by SMK periodically every 100ms, as
long as CAN/LIN active.

2. Event:
At least 1 door knob status changed from unlock to lock.

3. SMK actions:

A. IF NO FOB-IN ACTIVE
SMK performs a search for the fobs in the interior of the vehicle. The same LF-strategy has to be used as it is defined
for the ID out warning (registering only, no authentication

B. IF FOB-IN ACTIVE
SMK sends request toward PDM to search valid TP

If no fob or no TP has been found, no action is required.

If any valid fob or valid TP has been found, SMK unlocks the vehicle by sending a CAN Key Reminder unlock message

with the fob number.

If any valid fob has been found, SMK unlocks the vehicle by sending a CAN/LIN Key Reminder unlock message with the

fob number.

Smart Key Reminder 2

1. Preconditions:
All terminals OFF & any door (including trunk) open & no FOB-IN & no locking status (checked by SMK periodically
every 100ms, as long as CAN/LIN active)

2. \ehicle action:
Closing last door or trunk with knobs locked state, or with a locking in progress

3. SMK actions:
Before elapsing 500ms after the closing if all doors are locked then:
A. IF NO FOB-IN ACTIVE
SMK performs a search for the fobs in the interior of the vehicle.
The same LF-strategy has to be used as it is defined for the ID out warning (registering only, no authentication)
B. IF FOB-IN ACTIVE
SMK sends request toward PDM to search valid TP
If no fob has been found, no action is required.
If any valid fob or valid TP has been found, SMK sends unlock command via CAN and activates ext. buzzer warning.



If any valid fob has been found, SMK sends unlock command via CAN/LIN and activates ext. buzzer warning.

Smart Key Door Lock Warning
Door Lock Warning 1

1. Preconditions:
While (at least one door knob is unlocked) & (ACC ON or IGN ON) & (No FOB-IN) :
A. (All doors are closed) & (trunk closed)

2. Event:
A. User presses the push button in door handle or trunk

3. SMK actions:
SMK performs a search for the fobs outside of the vehicle; the same LF-strategy has to be used as it is defined for
"Scenario Access with 1/0O Distinction”.

Door Lock Warning 2
1. Preconditions:
Same as passive locking precondition but with at least one door open.

2. Event:
User presses the door handle Push button .

3. SMK actions:
SMK performs a search for the fobs outside of the vehicle; the same LF-strategy has to be used as it is defined for
"Scenario Access with 1/0O Distinction”.
If no fob has been found, no action is required.
If the preconditions are no longer valid during buzzer active time (3 seconds), the SMK ECU stops the buzzer
immediately.

Door Lock Warning 3
1. Preconditions:
Same as passive locking precondition

2. User action:
A. User presses the door handle Push button

3. SMK ECU actions:
A. If ATWS(Anti Theft Warning System) is in DISARM status, SMK ECU performs a search for the fob inside of the
vehicle (use "Door Lock Warning 3" scenario)

If no fob has been found, the passive locking is performed.

If any valid fob has been found, SMK ECU activates the external buzzer.

If the activity timer elapsed or ACC ON or IGN1 ON or NOT All door closed or FOB-IN, the SMK ECU stops the buzzer
immediately.

After searching of inside fob, SMK ECU also performs a search for fobs outside of the vehicle.

Smart Key Lamp Warning

1. SMK actions:
As long as the preconditions are valid, the SMK ECU performs a periodical search for the fobs in the interior of the
vehicle; the same LF-strategy has to be used as it is defined for the ID out warning (registering only, no authentication);
periodical means, the search is done every 3 seconds.
If no fob has been found, the SMK ECU starts Key out indicator lamp activation as all preconditions are valid and will
perform another search 3 seconds later.

If any valid fob has been found, the SMK ECU stops the Key out indicator lamp and will (if one door is open) perform
another search 3 seconds later; if no door is open then it's only at the next When the preconditions are still valid, the search
resumes by opening of one door.

Failsafe Functions (Backup For Limp Home)
In case of a discharged battery of the SMART KEY FOB or disturbed transmission, the following functions are available:
* Unlocking / locking of doors or trunk (or tailgate depending of the vehicle configuration): use of mechanical key



User Information Functions

ID OUT Warning

1. Preconditions:
A. (ACC or IGN1) & (any door open or trunk open)

2. Event:
The last opened door is closed

3. SMK action:
SMK searches for a SMART KEY FOB in the interior.
A. If no valid SMART KEY FOB is found, the SMK activates external buzzer and also sends ID OUT warning via CAN
(exterior buzzer warning and internal buzzer warning).
B. If a door is opened and closed again during terminals on and inside valid fob, SMK re-enables the authentication and
stops the warning. If the terminal is in ACC, SMK shall turn on immobilizer lamp.

If there is a LF error (LF overheating or LF antenna failure), the system will have the same behavior as it is with no fob
found.

Immobilizer Lamp
Removing the PIF from the MSL and reinserting the PIF and pushing the MSL Knob will switch the lamp on again.

Fob Battery Low Voltage Detection

To detect fob low battery condition, certain battery voltage measurement and low voltage detection strategy are
implemented into fob. The measurement of the battery voltage will be done if fob button is pressed or if a LF measurement
command is received.

If the fob has detected a low battery voltage, the LED will not be switched on at button press.

Learning Description

In this chapter, the learning procedure for SMK, PDM, FOBs is described.
For the learning of the SMK, PDM, FOBs, it's necessary to have a connection to the diagnostic tool.

Learning MODE

Whatever the mode, the learning procedures are managed by the SMK.
Prior to start learning service, Fob-In signal must be active and the vehicle secret code (called as PIN code) should be
known.

Teaching MODE

This mode is used by the dealers in order to replace SMK and/or PDM and/or the set of keys, or to register additional keys
for an existing system. That means the system already has been learnt with certain PIN Code. The PIN Code is fixed for the
life time of the vehicle, therefore the same PIN Code must be used in this mode. Otherwise learning will be failed

Teaching MODE Procedure Description (Step By Step)

Objective: Key teaching procedure at service station

Initial state:
- SMK replacement: SMK is not learnt, PDM and SMART FOB are already learnt with same PIN code
- PDM replacement: PDM is not learnt, SMK and SMART FOB are already learnt with same PIN code
- Additional or new keys teaching: SMK and PDM are already learnt with same PIN code



Smart key teaching

Insert smart key #1 to key hoider « Smart key system is leamed transponder and smart key by once at
v same time.
SMK start to learn
L 2
Input the PIN code
L2
PDM start to leam <Smart key neutralization mode>
2
ESCL start to learn « Neutralization mode is for replacing Sman key unit, ESCL ECM easily.
.2
Sman kev #1 lsamt * |t is possible that smart key is learnt again, after neutralizing Smart key
i system.
SNTWE?CL « Virgin start (twice ignition) is impossible in neutralized condition
earn
A4
Pull out smart key #1
A4 <Lock by timer>
Insert smart key #2 to holder
v « If PIN code is inputted over 3 times, it is the system is locked and
Smart key #2 leamt cannot be leamed until one hour has passed.

Starting After Replacing (Virgin Start)

Starting is possible by following process after replacing new smart key unit, PDM, FOB key.
+ It is for starting at virgin condition

+ All related parts are virgin condition (Smart key, IPM, PDM, ECM)
* When virgin smart key is inserted in smart key holder, possible to start, IG ON and ACC position

* Press brake pedal in P or N range
+ After inserting virgin smart key to holder, push start button once.

1
*<_'.‘ o IS Cranking +-r--r

Body Electrical System > Smart key System > Repair procedures

Self Diagnosis With GDS

Smart key system defects can be quickly diagnosed with the GDS. GDS operates actuator quickly to monitor, input/output
value and self diagnosis.

The following three features will be major problem in SMART KEY system.



1. Problem in SMART KEY unit input.
2. Problem in SMART KEY unit.
3. Problem in SMART KEY unit output.

The following three diagnostic solutions will be the main solution process to a majority of concerns.
1. SMART KEY unit Input problem : switch diagnosis

2. SMART KEY unit problem : communication diagnosis

3. SMART KEY unit Output problem : antenna and switch output diagnosis

Switch Diagnosis
1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel, turn the power on GDS.
2. Select the vehicle model and then SMART KEY system.

&

% - =) m- B
ENGINE AT ESC AIRBAG || AIR/CON PIC
IMMO TPMS BCM CODE

Select System Selected

3. Select the "SMART KEY unit".
4. After |G ON, select the "Current data".

8 Curmrent Data

[S!ns.r Name I Val-a_ Ref. Mlnl Ref. Max  Unit Test Condition

B[SSB SW2
Oace

O Gearshift P poasitionfATYClutch{MT)
[ Brake SW

O Driver door lock button

(] Assist door lock button

O Tail gate state

CJIGN1

g8%%%¢s¢

5. You can see the situation of each switch on scanner after connecting the "current data" process.

Display Description




FL Toggle switch ON : Push button is ON in the driver door handle.
FR Toggle switch ON : Push button is ON in the assist door handle.
Trunk switch ON : Trunk button is ON.
Gear P Position ON : Shift lever is P position.
IGN 1 ON : IGN switch is |G position.
ACC ON : IGN switch is ACC position.
Push Knob switch ON : Push knob switch is ON.
External Buzzer ON : Buzzeris ON.

Communication Diagnosis With GDS (Self Diagnosis)
1. Communication diagnosis checks that the each linked components operates normal.

2. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.
3. After IG ON, select the "DTC".

& DIC

Erase All DTC

Description

Antenna Actuation Diagnosis
1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.

2. After IG ON, select the "ACTUATION TEST".

£ Actuation Test

Test ltems

Ky out indicatne
Immaobilizer indicator
External buzzer
nterior anteanat |
I Interior antenna 2

Trunk antenna

Bumper/Tail gate antenna

Driver door handle antenna

Assist door handle antenna

® Duration

¢ Condtians

¢ Result

Until Stop Button

IGOFF

Start

3. Set the smart key near the related antenna and operate it with a GDS.




£ Actuation Test L]

Teet lteme

Key out indicator * Duration Until Stop Buttor
lmmubilicer indicator N

Banmil baiio ¢ Conditicns ||GOFF

Interior antenna 2 * Result Success

Trunk antenna

Bumper/Tail gate antenna

Uriver door handle antenna 3 =
Assist door handle antenna

4. If the LED of smart key is blinking, the smart key is normal.
5. If the LED of smart key is not blinking, check the voltage of smart key battery.

6. Antenna actuation
A. INTERIOR Antenna 1
B. INTERIOR Antenna 2
C. Trunk antenna
D. BUMPER/Antenna
E. DRV_DR Antenna
F. AST_DR Antenna

Antenna Status Check

1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.

2. Select the "Antenna Status Check".

ID Resister
~ © System Identification
~ © Neutralization Mode
~ © SMK STATUS INFORMATION
© PDM STATUS INFORMATION
~ © FOB KEY STATUS INFORMATION

Inspection/ Test
~ © Serial Communication Line Check

3. After IG ON, select the "Antenna Status Check".



Antenna Sta

5] Interia Antenna 1

[ Antenna Status Check ]

If you're ready, select the left side menu

]

%] Interia Antenna 2
&] Trunk Antenna
5] Bumper Antenna

2] Driver Door Handle #
&) Passenger Door Han

| | i
Cance |

4. Set the smart key near the related antenna and operate it with a GDS.

Interia Antenna 1

[ Interia Antenna 1 ]

Locate FOB key at interia antenna 1 area

{ Put in FOB key between ashtray and shifter)

= 2 Antenna Status Check
: Press [OK] button to check

Jierie Arterra 1 ( CONDITION : IGN OFF >

&) Interia Antenra 2

2] Trunk Anmtenna

2] Bumper Antenna

2] Driver Door Handle #

5] Passenger Door Han

< | =~




Interia Antenna 2

[ Interia Antenna 2 ]

Locate FOB key at interia antenna 2 area
= 2 Antenna Status Chec Test completed !
5] Interia Antenna 1 Press [OK] button

2] Interia Antenna 2
5] Trunk Antenna
2] Bumper Antanna

2] Driver Door Handle “

2] Passenger Door Han

| | i

5. If the smart key runs normal , the related antenna, smart key(transmission, reception) and exterior receiver are normal.

6. Antenna status
A. INTERIOR Antenna 1
B. INTERIOR Antenna 2
C. Trunk antenna
D. BUMPER/Antenna
E. DRV_DR Antenna
F. AST_DR Antenna

Serial Communication Status Check
1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.

2. Select the "Serial Communication Line Check".



ID Resister
< System ldentification
& Neutralization Mode
_ & SMK STATUS INFORMATION
~ @ FOB KEY STATUS INFORMATION

Inspection/ Test

& Antenna Status Check

3. After IGN ON, select the "Receiver Communication Line Check".

Receiver Communication Line Check

[ Receiver Communication Line Check ]

Press [OK] button to check

( CONDITION - FOB KEY OUT & IGN OFF )

= 2 Serial Communication |

2] ESCL Communicatic

< J 2l

4. Check the serial communication line with a GDS.
5. If the smart key runs normal, the communication of smart key unit, exterior receiver are normal.

6. If the smart key runs abnormal, check the following items.
A. Disconnection or no response of the exterior receiver communication line.
B. The exterior receiver communication line disconnection and ground connection.

Interior Antenna Actuation Check
1. Set the smart key in the following shade area and check the IG ON.



2. If the ignition is ON, the antenna runs normal.
3. Check the interior antenna ignition mode.

4. Set the smart key in the following shade area and actuate the antenna. Check the LED of smart key is blinking.

Interior 1

Connector

FOB Status Check

1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.
2. After IGN ON, select the "FOB KEY STATUS INFO".



ID Resister

& System Identification

__ & Neutralization Mode
~ © SMK STATUS INFORMATION

Inspectiorn/ Test
@ Serial Communication Line Check
~ © Antenna Status Check

FOB EKEY STATUS INFORMATION

[ FOB KEY Status Information ]

KEY Status : NORMAL
BUTTON Status  —

Smart Key Status Check

1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.
2. After IGN ON, select the "SMK STATUS INFO".



ID Resister

@ System Identification

@ Neutralization Mode

---------------------------------------------------------------------------

_ © FOB KEY STATUS INFORMATION

Inspection/ Test
~ © Serial Communication Line Check

@ Antenna Status Check

SMK STATUS INFORMATION

[ SMK Status Information]

Keay . 1
Status | LEARNT

Neutralization Status Check
1. Connect the cable of GDS to the data link connector in driver side crash pad lower panel.

2. After IGN ON, select the "Neutralization mode".



ID Resister

_© System Identification

- © SMK STATUS INFORMATION
~ & FOB KEY STATUS INFORMATION

Inspection/ Test
@ Serial Communication Line Check

@ Antenna Status Check

Neutralization Mode

[ Neutralization Mode ]

If vou're ready, select the left side menu

51 ECM Neutralization
5] SMK Neutralization
2] ESCL Neutralization




ECM Neutralization

]

' Neutralization Mode

=l ECM Neutralization
5] SMK Neutralization
2] ESCL Neutralization

[ ECM Neutralization ]

Input PIN code and press [OK] button

( CONDITION : IGN OFF )

F R E R

[ ]

ECM Neutralization

[ ECM Neutralization ]

Input PIN code and press [OK] button

|

2 Neutralzation Mode

£ SMK Neutralization
=] ESCL Neutralization

Test completed '

Press [OK] button

(3

FEEFEE




[ SMK Neutralization ]

Input PIN code and press [OK] button

( CONDITION : IGN OFF >

= 2 Neutralzation Mode
=] ECM Neutralization
SMK Neutralization

=] ESCL Neutralization

| ..

(G ]

SME Neutrallzation
[ SMK Neutralization ]

Input PIN code and press [0K] button

( CONDITION : IGN OFF )

=) 52 Neutralization Node
=] ECM Neutralization

SMK Neutralization

=] ESCL Neutralization

FEEFEE
o | | »]




SMEK Neutralization

[ SMK Neutralization ]

Input PIN code and press [OK] button

& Neutralzation Mode

#] ECM Neutralization

Bl SMK Neutralization |

2] ESCL Neutralization

Test completed '

Press [OK] button

Ok

FEEFEE

§ - Cancer
Input Switch List
No Item name Unit
1 SSB switch2 -
2 ACC -
3 IGN1 -
4 Gear 'P' Position -
5 Brake switch -
6 FL Door Lock Button -
7 FR Door Lock Button -
8 Trunk Lid switch -
9 Battery Voltage -
10 Alternator Voltage -
11 KEY out Indicator Lamp -
12 Immobilizer Lamp -
13 External Buzzer -
Actuator List
No. Item name Condition
1 Immo.indicator Lamp Ignitlizo:g?:\gts; ON
2 External Buzzer Ignitlizo:g?:\gts; ON
3 Interior Antenna 1 Active Ignition switch ON

Engine off




4 Interior Antenna 2 Active Ignition ?WItCh ON
Engine off

5 Trunk Antenna Active Ignition ?WItCh ON
Engine off

6 Bumper Antenna Active Ignition ?WItCh ON
Engine off

7 DRV DR Antenna Active Ignition switch ON
Engine off

8 AST DR Antenna Active Ignition switch ON
Engine off

Body Electrical System > Smart key System > Smart key > Repair procedures

Smart Key Code Saving

1. Connect the DLC cable of GDS to the data link connector in driver side crash pad lower panel, turn the power on GDS.

2. Select the vehicle model and then do "Smart key code saving”.

ID Register




3. After selecting "Smart key teaching” menu, push "Enter" key, then the screen will be shown as below.

| Smart Key Code Saving

[ Smart Key Code Saving ]

[ Condition ]

1. Ignition Off

Insert key to teach and press [OK] button

4. After inserting the teaching key, push "ENTER" key.
5. Input the "Pin code" for first key teaching.

Smart Key Code Saving

[ Smart Key Code Saving ]

Status | NEUTRAL

Input PIN code and press [OK] button

(N 0 G O O D




Sman Key Code Saving

Smart Key Code Saving ]

Status : NEUTRAL

Are you sure? (Ok / Cancel )

R E

Ok

6. Confirm the message "First key teaching completed".

Sman Key Code Saving

SEmart Key Code Sawng]

18t kay teaching

Continue? (OK/CANCEL)

Ok




Sman Key Code Saving

7. Input the "Pin code" for second key teaching.

Sman Key Code Saving

Smart Key Code Saving ]

Smart Kay teaching complatad !

Number of taught FOB keys 1

Ok

[ Smart Key Code Saving ]

1st Key teaching completad

2rmd Key teaching Continue? (OK/CANCEL)

Cancel




Smart Key Code Saving

[ Smart Key Code Saving ]

1st Key teaching completed!

s

Ingert 2nd key to teach

and press [OK] button

o I -

8. Confirm the message "Second key teaching completed".

Sman Key Code Saving

Smart Key Code Saving ]

Smart Kay teaching complatad !

Number of taught FOB keys 2

9. Then the screen will be shown as below when key teaching process is completed.

Body Electrical System > Smart key System > Smart key unit > Components and
Components Location
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Connector A

Connector D

Connector C

Connector B

Connector Pin Information

Connector B (26P)

L_assist lock button,

ggle button

L_assist to

put

L_fob in

16

17
18
19

L_driver lock button

L_driver to

ggle button

No

Connector A (14P)

GND 1

A_ACC

A_IGN2

A_IGN1

VBAT_CPU

No




6 VBAT_LOAD 6 L_SSB_switch1 20 F_RPM
7 GND 2 7 F_wheel speed 21 L_Start feedback
8 - 8 L_SSB_switch2 22 -
9 O_exteriror buzzer 9 - 23 -
10 O_ACC relay 10 - 24 -
11 O_IGN1 relay 11 - 25 -
12 O_IGN2 relay 12 B_CAN_H 26 -
13 O_starter relay 13 B_CAN_L
14 - 14 -
No Connector C (16P) No Connector D (22P)
1 C_CAN_L 1 immobilizer warning
2 C_CAN_H 2 O_SSB_LED_amber
3 - 3 O_SSB_illumination power
4 O_holder illumination 4 O_interior antenna 2 GND
5 - 5 O_interior antenna 1 GND
6 Diagnostic K 6 -
7 L_brake switch 7 -
8 Immobilizer data 8 O_interior antenna 3 power
9 RF_COM 9 O_bumper antenna power
10 EMS_COM 10 O_assist side antenna power
1 - 1" Q_driver side antenna power
12 - 12 -
13 L_stop lamp fuse 13 O_SSB_LED_blue
14 - 14 O_SSB_illumination GND
15 L_P position, L_clutch switch 15 O_interior antenna 2 power
16 Immobilizer clock signal 16 O_interior antenna 1 power
17 -
18 -
19 O_interior antenna 3 GND
20 O_bumper antenna GND
21 O_assist side antenna GND
22 Q_driver side antenna GND

Component (2)




[RF Receiver Unit]

Connector

12234
NO. Description (4Pins)
1 Data
2 -
<) Power
4 Ground

Body Electrical System > Smart key System > Smart key unit > Schematic Diagrams

Circuit Diagram
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VBAT_LOAD A6 |
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Body Electrical System > Smart key System > Smart key unit > Repair procedures

Smart Key Unit
- Refer to the BE group - inspection / self diagnosis with GDS.

Smart Key Switch
- Refer to the BE group - inspection / self diagnosis with GDS.

Antenna
- Refer to the BE group - inspection / self diagnosis with GDS.

Trunk Lid Open Switch

1. Check for continuity between the Trunk lid open switch terminals.




2. If continuity is not specified, inspect the switch

— Terminal 1 2
Position
OFF
ON O
Removal

[_NOTE

- Take care not to scratch the crash had and related p'arts'

Smart key unit

1. Disconnect the negative(-) battery terminal.

2. Remove the glove box.
(Refer to the BD group - "Crash pad")

3. Remove the smart key unit (A) after disconnecting the connector and loosening the mounting nuts (2EA).

A
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4. Remove the smart key unit (A) with bracket (B) after loosening the mounting nuts, shear bolts (C).

[CANADA]



CAUTION

Do not reuse the shear bolts. When installing the new shear bolts to the smart key unit, tighten the shear bolts until
its head is cut off.

RF Receiver

NOTE
- Take care not to scraich the crash pad and related parts

1. Disconnect the negative(-) battery terminal.

2. Remove the glove box.
(Refer to the BD group - "Crash pad")

3. Remove the RF receiver (A) after loosening the mounting nuts (1EA) and disconnecting the connector.

Interior 1 Antenna

- Take care not to scraich the crash pad and related parts

1. Disconnect the negative(-) battery terminal.

2. Remove the heater control unit (A) after removing the screws.
(Refer to the BD group - "Crash pad")



Interior 2 Antenna
1. Disconnect the negative(-) battery terminal.

2. Remove the center console rear cover (A).

Take care not to damage and scratch the console rear cover and its related parts.
Apply the protective tapes to the console rear cover and its related parts.

3. Disconnect the interior 2 antenna connector located at the console rear side, then remove the interior 2 antenna (A) after
loosening screws (2EA).



Trunk Antenna
1. Disconnect the negative(-) battery terminal.

2. Remove the trunk transverse trim.
(Refer to the BD group - "Interior trim")

3. Disconnect the trunk antenna connector (A) and remove the trunk antenna (B) after loosening nut (2EA).

Exterior Bumper Antenna
1. Disconnect the negative(-) battery terminal.

2. Remove the rear bumper.
(Refer to the BD group - "Rear bumper")

3. Disconnect the antenna connector (B) and remove the exterior bumper antenna (A) after loosening the screws (2EA).

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

2. Remove the left side wheel guard.

3. Remove the external buzzer (A) after disconnecting the connector.



Door Outside Handle
1. Disconnect the negative (-) battery terminal.

2. Remove the front door module.
(Refer to the BD group - "Front door”)

3. Remove the hole plug (B).

4. After loosening the mounting bolt, then remove the outside handle cover (A).

Tightening torque:
0.7 ~0.5N.m (0.07 ~ 0.1 kgf.m, 1.0 ~ 0.7 Ib-t)

5. Remove the outside handle (A) by sliding it rearward.

|

&

6. Disconnect the outside handle connector (A).



Trunk lid open switch
1. Disconnect the negative(-) battery terminal.

2. Remove the trunk door trim.
(Refer to the BD group - "Trunk")

3. Disconnect the trunk lid open switch connector (A).

4. Remove the trunk open switch (A) from the trunk garnish after pressing the clips (B).

Smart Key Unit

1. Install the smart key unit.

2. Install the smart key unit mounting nuts and bolts and connector.
3. Install the glove box housing.

4. Install the glove box.

5. Install the negative (-) battery terminal and check the smart key system.



RF Receiver
1. Install the RF receiver.

2. Install the glove box housing.
3. Install the glove box.

4. Install the negative (-) battery terminal and check the smart key system.

Interior 1 Antenna
1. Install the interior 1 antenna.

2. Install the heater control unit

3. Install the negative (-) battery terminal and check the smart key system.

Interior 2 Antenna
1. Install the interior 2 antenna.

2. Install the console rear cover after connecting the connector.

3. Install the negative (-) battery terminal and check the smart key system.

Trunk Antenna
1. Install the trunk antenna.

2. Install the trunk trim.

3. Install the negative (-) battery terminal and check the smart key system.

Exterior Bumper Antenna
1. Install the exterior bumper antenna.

2. Install the rear bumper.

3. Install the negative (-) battery terminal and check the smart key system.

Buzzer
1. Install the buzzer.

2. Install the left side wheel guard.

3. Install the negative (-) battery terminal and check the smart key system.

Trunk Lid Open Switch

1. Install the trunk lid open switch.
2. Install the trunk trim.

3. Install the negative (-) battery terminal and check the smart key system.

Door Outside Handle
1. Install the outside handle.

2. Install the door trim.

3. Install the negative (-) battery terminal and check the smart key system.

Body Electrical System > Keyless Entry And Burglar Alarm > Specifications

Specification

Item Description

Power source 3V

Operating temperature -20°C ~ +60°C




RF Modulation FSK
LF Modulation ASK
RF frequency 315MHz
Battery CR2032
Transmissible distance 10m or more
Life of battery 2years or more(at 20 times perday)
Button number 4
Door lock
Eunction Door unlock
Trunk lid open
Panic

Body Electrical System > Keyless Entry And Burglar Alarm > Components and Components
Location

Component Location




Smart Key Transmitter

Keyless Transmitter

6 Lock button Lock button —
l Unlock button
= Trunk lid open button Unlock button —

: . Fanic bution Trunk lid open button O, Panic button
A
1
10
—_ 5
4 ) 6 .
8

1. Hood switch

2. Burglar horn

3. BCM and RF antenna
4. Key warning switch

5. Front door switch

6. Front door lock actuator & switch
7. Rear door lock actuator & switch
8. Rear door switch

9. Trunk lid open switch

Body Electrical System > Keyless Entry And Burglar Alarm > Description and Operation

Burglar Alarm System

The burglar alarm system is armed automatically after the doors, hood, and trunk lid are closed and locked.




The system is set off when any of these things occur:
* A door is forced open.
* A door is unlocked without using the transmitter & key.
* The trunk lid is opened without using the key.
* The hood is opened.

* The engine starter circuit and battery circuit are bypassed by breaking the ignition switch.
When the system is set off, the alarm (horn) sounds and the hazard lamp flash for about two minutes or until the system is
disarmed by unlocking the transmitter.
For the system to arm, the ignition switch must be off and the key removed. Then, the body control module must receive
signals that the doors, hood, and trunk lid are closed and locked. When everything is closed and locked, none of the control
unit inputs are grounded.
The door switches, hood switch and trunk lid switch are all close and lock the doors with the remote transmitter and then the
system arms after 30 second.
If anything is opened or improperly unlocked after the system is armed, the body control module gets a ground signal from
that switch, and the system is set off.
If one of the switches is misadjusted or there is a short in the system, the system will not arm. As long as the body control
module continues to get a ground signal, it thinks the vehicle is not closed and locked and will not arm.
The receiver is integrated in the body control module.

Keyless Entry System

The burglar alarm system is integrated with the keyless entry system. The keyless entry system allows you to lock and
unlock the vehicle with the remote transmitter. When you push the lock button, all doors lock. When you push the unlock
button all doors unlock.

The room lamp, if its switch is in the center position, will come on when you press the unlock button. If you do not open a
door, the light will go off in about 30 seconds, the doors will automatically relock, and the burglar alarm system will rearm. If
you relock the doors with the remote transmitter within 30 seconds, the light will go off immediately.

You cannot lock or unlock the doors with the remote transmitter if the key is in the ignition switch.

The system will signal you when the doors lock and unlock by flashing the hazard lamp once when they lock, and twice
when they unlock.

Data Flow



Key in switch ———————» 4= Start inhibit relay

IG1 —————— = Burglar horn relay
IG2 —————— = Hazard relay
Driver door switch ———— = BA State
Assist door switch ——————p = Chirp sound
Hood switch ——————p~ = FOB1
Tailgate switch —————» = FOB2

Driver unlock state —————m»

Assist unlock state ————»

Rear left unlock state ——»

Rear right unlock state —— | BCM

Driver door key unlock switch ——
Assist door key unlock switch ——
TX lock ————

TX unlock ———

TX trunk

RKECMD —

SMK RKE trunk —-

Passive lock ——p

Passive unlock ————————»

PIC AUTH ————————»

TP AUTH ——————#

Overview Description
1. According to various input signals there are a variety of changing conditions that perform many functions.
A. ARM
B. ARM WAIT
C. AUTO lock TIMER1
D. AUTO lock TIMER2
E. ARM HOLD
F. REARM
G. ALARM
H. PREARM
|. DISARM
Condition 1 : At least one entrance opened
(4Door Not Close=0N) or (Trunk Open Switch=0N) or (Hood Switch=0N)
Condition 2 : All doors closed, but HOOD or TRUNK open
(4Door Not Close=0FF) & (Trunk Open Switch=0N) or (Hood Switch=0N)
Condition 3 : Close the 4DOOR with DOOR lock
(4Doors Locked) & (4Door Not Close ON—OFF)
Condition 2 & 3 : Close the 4DOOR with lock with HOOD or TRUNK OPEN
(4Doors Locked) & (4Door Not Close ON—OFF) & (Trunk Open Switch=0N) or (Hood Switch=0N)
All entrances closed : 4DOOR Switch & HOOD Switch & TRUNK OPEN Switch is CLOSE
LOCK : Lock command by Tx
UNLQOCK : Unlock command by Tx
LOCK : Driver key lock switch is ON
UNLOCK : Driver key unlock switch is ON
TRUNK : TRUNK OPEN signal or TRUNK or RKE TRUNK command by Tx
IGN KEY ON : KEY IN Switch = ON & IGN1 = ON & IGN2 =ON
IGN KEY OUT : KEY IN Switch = OFF & IGN1 = OFF & IGN2 =OFF
KEY IN : KEY IN Switch = ON



KEY IN 1 : KEY IN Switch = ON or IGN1 = ON or IGN2 = ON
H1 : Hazard Time is one-time(lock) 1sec on

H2 : Hazard Time is two-time(unlock) 0.5sec/on, 0.5sec/off
AUTO LOCK TIMER1 : 30sec

AUTO LOCK TIMER?2 : 30sec

ARM WAIT TIMER : 30sec

TRUNK TIMER : 30sec

TRUNK MARK : Default value is clear

LOCK CONFIRM CHECK : 0.2 ~ 5sec

Security Ind Control
1. Key In switch ON or ACC ON1 ON or IGN1 ON or IGN2 ON or FOB IN is LED OFF.

2. IGN KEY QUT entry in the ARM WAIT mode, the Infinite On control of the ARM WAIT mode, the other will control the
BLINKING.

3. BLINKING cycle is 2.3s.(ON during 0.3s / OFF during 2.0s)
B/ Alarm ARM Wat
— mm
Securty ON 1 1
=] | -

+ T
- .
T2

T1:0.3sec, T2 : 2sec

DISARM
Condition 1

State Description
Initial Condition ALARM

- IGN KEY ON during 30sec or ALT "L" on

NON SMK SPEC :
- Any door open & TX unlock
- TX Trunk
- TX Lock & Lock confirm Failed

SMK SPEC :

Event - Any door open & RKE CMD Unlock/ Passive Access Unlock 1
- RKE trunk 1

- TP AUTH 1/ PIC AUTH 1

- RKE CMD Lock/ Passive Access Lock 1 & Lock confirm Failed

Mechanical Key Option Enable :
- Unlock

- lock & Lock confirm Failed

The state goes to DISARM state
- Horn Relay, Hazard Relay, Start inhibit OFF

Action - TX Unlock, RKE CMD Unlock, Passive Access Unlock 1
-> Unlock relay on for 0.5sec
-> Hazard relay on (TWICE)

Lock failure : Lock attempts within 5 seconds after the Unlock door maintain at least one if
RKE CMD = Unlock : RKE CMD = Unlock & Fob1 or Unlock & Fob2



RKE CMD = Lock : RKE CMD = Lock & Fob1 or Lock & Fob2
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Condition 2

State

Description

Initial Condition

DISARM state & (IGN KEY OUT) & Any Door open

NON SMK spec :
- Any door open & TX UNLOCK

Event SMK spec :
- Any door open & RKE CMD UNLOCK / Passive Access Unlock 1/ RKE TRUNK 1
-TP AUTH 1/PIC AUTH 1
No state change
Action - TX UNLOCK, RKE CMD UNLOCK, Passive Access Unlock 1
-> Hazard relay for 0.5s ON/OFF(twice)
Condition 3
State Description

Initial Condition

ARM WAIT state

Event

- Any door open or Hood switch OPEN or Trunk switch OPEN
- Any door is unlocked
- Key In switch ON

SMK spec :
TP AUTH 1/PIC AUTH 1

Mechanical Key OPTION Enable :
UNLOCK




Action

The state goes to DISARM state

Condition 4

State

Description

Initial Condition

AUTOLOCK TIMER1 STATE

- Any door open or Hood switch OPEN or Trunk switch OPEN
- Key In switch ON
- AUTO LOCK & Lock confirmation failure

NON SMK spec :
- AUTO LOCK & Lock confirmation failure

Event
SMK spec :
- RKE CMD LOCK / Passive Access Lock 1& Lock confirmation failure
-TPAUTH 1/PIC AUTH 1
Mechanical Key option Enable :
- LOCK & Lock confirmation failure
Action The state goes to DISARM state
Condition 5
State Description

Initial Condition

AUTOLOCK TIMER2 STATE

Event

- Any door open

- Key In switch ON

- AUTO LOCK & Lock confirmation failure

- Hood switch Open and Memory Hood was Close
- Trunk switch Open and Memory Trunk was Close

NON SMK spec :
- TX LOCK& Lock confirmation failure

SMK spec :
- RKE CMD=LOCK/ Passive Access Lock 1& Lock confirmation failure
- TP AUTH 1/PIC AUTH 1

Mechanical Key option Enable :
LOCK & Lock confirmation failure

Action

The state goes to DISARM state

Condition 6

State

Description

Initial Condition

ARM STATE

Event

- IGN KEY ON

SMK spec :
-TP AUTH 1/PIC AUTH 1

Mechanical Key option Enable :
- UNLOCK




Action

The state goes to DISARM state

Condition 7

State

Description

Initial Condition

REARM state

Event

- IGN KEY ON during 30sec or ALT"L” on

NON SMK spec :
- TX LOCK& Lock confirmation failure
- TX TRUNK

SMK spec :
-TPAUTH 1/PIC AUTH 1
- RKE CMD LOCK / Passive Access Lock 1 & Lock confirmation failure
- RKE TRUNK 1

Mechanical Key option Enable :
- UNLOCK
- LOCK & Lock confirmation failure

Action

The state goes to DISARM state
Start inhibit OFF

Condition 8

State

Description

Initial Condition

PREARM state

Event

- Key In switch ON
- All entrance closed & Any Door is unlocked
- Any Door open & Tx Unlock

NON SMK :
- Any door open & TX UNLOCK

SMK :
-TP AUTH 1/PIC AUTH 1
- Any door open & RKE CMD UNLOCK/ Passive Access Unlock 1

Mechanical Key option Enable :
- UNLOCK

Action

The state goes to DISARM state
- TX UNLOCK, RKE CMD UNLOCK, Passive Access Unlock 1
-> Hazard relay for 0.5s ON/OFF(twice)

Condition 9

State

Description

Initial Condition

ARMHOLD

Event

- IGN KEY ON

SMK :
-TP AUTH 1/PIC AUTH 1

Mechanical Key option Enable :
- UNLOCK




Action

The state goes to DISARM state

ARM
Condition 1
State Description
Initial Condition ARM state
NON SMK :
- TXLOCK
Event
NON SMK :
- RKE CMD LOCK / Passive Access Lock 1
. No state change
Action Hazard relay 1Time on(1sec)
Condition 2
State Description
Initial Condition ARM WAIT state
Event - After ARM WAIT TIMER finished
Action The state goes to ARM state
Condition 3
State Description
Initial Condition ARMHOLD state
Event Trunk close for at least Trunk Release Time Out(default 30sec) in ARMWAIT state
Action The state goes to ARM state
ALARM
Condition 1
State Description

Initial Condition

ARM state

Event Any door open or Hood switch open or Trunk switch open
The state goes to ALARM state
) - Engine Start Inhibit is ON
Action

- The horn is ON one time for 27sec(x2sec) and OFF two times for 10sec(z1sec)
- The hazard is driven also (During Horn driving)
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Note : Horn Qutput : Period : 1sec(Can be calibrated Horn Period), 50% Duty
Condition 2

State

Description

Initial Condition

REARM state

Event Any door open or Hood switch OPEN or Trunk switch OPEN
The state goes to ALARM state
Action The horn is ON one time for 27sec(x2sec) and OFF two times for 10sec(z1sec)
The hazard is driven also (During Horn driving)
Condition 3
State Description

Initial Condition

ARMHOLD state

Event Any door open or Hood switch OPEN
The state goes to ALARM state
Action The horn is ON one time for 27sec(x2sec) and OFF two times for 10sec(z1sec)

The hazard is driven also (During Horn driving).

Each OFEN
Emterance CLOSE
Salaty LOCK

KNOB  UMLOCK

St ON
Imitwibit OFF
= sUIHUIHL HLITHLHL
ARM WAIT MODE
Condition 1
State Description
Initial Condition ARMWAIT state
NON SMK :
- TXLOCK
Event
NON SMK :
- RKE CMD LOCK / Passive Access Lock 1
Action No state change

Hazard relay 1Time on(1sec)




Condition 2

State

Description

Initial Condition

DISARM state & IGN KEY OUT & All entrances closed(DOORS, HOOD and TRUNK)

Event

NON SMK :
- Tx Lock & locked confirmed

SMK spec :
- RKE CMD LOCK / Passive Access Lock 1 & locked confirmed

Mechanical Key option Enable :
- LOCK & locked confirmed
- DOOR LOCK state : Any door open — All door closed

Action

- The state goes to ARMWAIT State
- Start ARM WAIT TIMER

- Hazard relay 1Time on(1sec)

Condition 3

State

Description

Initial Condition

ALARM state & All entrances closed(DOORS, HOOD and TRUNK)

Event

NON SMK :
- Tx Lock & locked confirmed

SMK spec :
- RKE CMD LOCK / Passive Access Lock 1 & locked confirmed

Mechanical Key option Enable :
- LOCK & locked confirmed

Action

- The state goes to ARMWAIT State

- Horn relay, Start inhibit relay OFF

- Hazard relay 1Time on(1sec) (LOCK : Except)
- Start ARMWAIT TIMER

Condition 4

State

Description

Initial Condition

AUTOLOCK TIMER1 state

Event

AUTOLOCK & locked confirmed

NON SMK :
- Tx Lock & locked confirmed

SMK :
- RKE CMD LOCK / Passive Access Lock 1 & locked confirmed

Mechanical Key option Enable :
LOCK & locked confirmed

Action

- The state goes to ARMWAIT State
- Hazard relay 1Time on(1sec)
- Start ARMWAIT TIMER

Condition 5

State

Description




Initial Condition

PREARM state

All door closed and (Trunk switch CLOSE & TRUNK MARK CLEAR) & Hood switch CLOSE

Event & DOOR LOCK
- The state goes to ARMWAIT State
Action - Hazard relay 1Time on(1sec)
- Start ARMWAIT TIMER
Condition 6
State Description
Initial Condition REARM state
NON SMK :
- TX LOCK & locked confirmed
Event SMK :
ven - RKE CMD LOCK/ Passive Access Lock 1 & locked confirmed
Mechanical Key option Enable :
- LOCK & locked confirmed
- The state goes to ARMWAIT State
Action - Hazard relay 1Time on(1sec) (LOCK : Except)
- Start Inhibit relay OFF
- Start ARMWAIT TIMER
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*1 : Lock : Driver Door Unlock Switch or Assist Door Unlock Switch or Rear Right Driver Unlock Switch = LOCK
Unlock : Driver Door Unlock Switch or Assist Door Unlock Switch or Rear Right Driver Unlock Switch = UNLOCK

REARM MODE
Condition 1

State

Description

Initial Condition

ALARM state

Event

All door closed and trunk switch close, hood switch close state, and ALARM PATTERN
finished

Action

The state goes to REARM state

AUTO LOCK TIMER1 MODE




Condition 1

State Description
Initial Condition ARM state
NON SMK :
- TX UNLOCK
Event
SMK :
- RKE CMD UNLOCK / Passive Access Unlock 1
- The state goes to AUTO LOCK TIMER1 state
Action - Start AUTO LOCK TIMER1
- Hazard relay Twice on(0.5s ON/0.5s QFF)
Condition 2
State Description

Initial Condition

AUTO-LOCK TIMER1 state

AUTOLOCK TIMER1 finished

NON SMK :
Event - TX UNLOCK
SMK :
- RKE CMD UNLOCK / Passive Access Unlock 1
No change state
CASE1: AUTO LOCK TIMER1 Finished
. AUTOLOCK
Action
CASE2: TX UNLOCK, RKE CMD UNLOCK, Passive Access Unlock 1
Hazard relay Twice on(0.5s ON/0.5s OFF)
Restart AUTO LOCK TIMER1
Condition 3
State Description
Initial Condition ARM WAIT state
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK / Passive Access Unlock 1
- The state goes to AUTO LOCK TIMER1 state
Action - Start AUTO LOCK TIMER1
- Hazard relay Twice on(0.5s ON/0.5s QFF)
Condition 4
State Description

Initial Condition

DISARM state & All entrances closed(DOORS, Hood SW & Trunk SW) & IGN KEY OUT

Event

NON SMK :
TX UNLOCK

SMK :
RKE CMD UNLOCK!/ Passive Access Unlock 1




- The state goes to AUTO LOCK TIMER1 state

Action - Start AUTO LOCK TIMERA1
- Hazard relay Twice on(0.5s ON/0.5s QFF)
Condition 5
State Description
Initial Condition ALARM state & All door closed and Trunk switch CLOSE, Hood switch CLOSE
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK / Passive Access Unlock 1
- The state goes to AUTO LOCK TIMER1 state
Action - Start AUTO LOCK TIMERA1
- Hazard relay Twice on(0.5s ON/0.5s QFF)
- Start inhibit relay off /Horn relay off
Condition 6
State Description
Initial Condition REARM state
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK/ Passive Access Unlock 1
The state goes to AUTO LOCK TIMER1 state
. - Start AUTO LOCK TIMERA1
Action

- Hazard relay Twice on(0.5s ON/0.5s QFF)
- Start inhibit relay off

AUTO LOCK TIMER2 MODE

Condition 1

State

Description

Initial Condition

AUTO-LOCK TIMER2 state

Event

Finished AUTO LOCK TIMER2

NON SMK :
TX UNLOCK

SMK :
RKE CMD UNLOCK!/ Passive Access Unlock 1

Action

No change state

CASE1: AUTO LOCK TIMER?2 finished
AUTOLOCK

CASE2: TX UNLOCK, RKE CMD UNLOCK, Passive Access Unlock 1
- Start AUTOL OCK TIMER?2
- Hazard relay Twice on(0.5s ON/0.5s QFF)

Condition 2




State Description
Initial Condition DISARM state & IGN KEY OUT & (Trunk switch OPEN or Hood switch OPEN) state
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK/ Passive Access Unlock 1
- The state goes to AUTOLOCKTIMER?2 state
Action - Start AUTOLOCKTIMER2
- Hazard relay Twice on(0.5s ON/0.5s QFF)
- Memo Hood/Trunk state
Condition 3
State Description
Initial Condition ALARM state & All door closed & (Trunk switch OPEN or Hood switch OPEN) state
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK / Passive Access Unlock 1
- The state goes to AUTO LOCK TIMER?2 state
- Horn relay, Start inhibit relay OFF
Action - Start AUTO LOCK TIMER?2
- Hazard relay Twice on(0.5s ON/0.5s QFF)
- Memo Hood/Trunk state
Condition 4
State Description
Initial Condition PREARM state & All door closed & (Trunk switch OPEN or Hood switch OPEN)state
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK / Passive Access Unlock 1
- The state goes to AUTO LOCK TIMER?2 state
Action - Start AUTO LOCK TIMER?2
- Hazard relay Twice on(0.5s ON/0.5s QFF)
- Memo Hood/Trunk state
Condition 5
State Description
Initial Condition ARMHOLD state
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK / Passive Access Unlock 1
- The state goes to AUTO LOCK TIMER2 state
Action

- Start AUTO LOCK TIMER2




- Hazard relay Twice on(0.5s ON/0.5s QFF)
- Memo Hood/Trunk state

PREARM MODE
Condition 1

State

Description

Initial Condition

AUTO-LOCK TIMER2 state

Event

AUTO LOCK & locked confirmed

NON SMK :
TX LOCK& locked confirmed

SMK :
RKE CMD LOCK/ Passive Access Lock 1 & locked confirmed

Mechanical Key option Enable :
LOCK & locked confirmed

Action

The state goes to PREARM state

Condition 2

State

Description

Initial Condition

DISARM state & IGN KEY OUT

NON SMK :
- Any door open or Hood SW OPEN or Trunk SW OPEN state & locked confirmed

SMK :
- Any door open or Hood SW OPEN or Trunk SW OPEN state RKE CMD LOCK /

Event Passive Access Lock 1 & locked confirmed
Mechanical Key option Enable :
LOCK & locked confirmed
ALL DOOR LOCK state (Any door open — All doors closed) and (Trunk switch OPEN or
Hood switch OPEN)

Action The state goes to PREARM state

Condition 3
State Description

Initial Condition

ALARM state & IGN KEY OUT and(Any door open or Hood SW OPEN or Trunk SW OPEN)

Event

NON SMK :
TX LOCK& locked confirmed

SMK :
RKE CMD LOCK/ Passive Access Lock 1 & locked confirmed

Mechanical Key option Enable :
LOCK & locked confirmed

Action

The state goes to PREARM state
Horn relay, Hazard relay, Start INH relay => OFF

Condition 4

State

Description




Initial Condition

ARMHOLD state

NON SMK :
TX LOCK & locked confirmed

SMK :

Event RKE CMD LOCK/ Passive Access Lock 1& locked confirmed
Mechanical Key option Enable :
LOCK locked confirmed
Action The state goes to PREARM state
Condition 5
State Description
Initial Condition ARMWAIT state
NON SMK :
TX TRUNK
Event
SMK :
RKE TRUNK 1
The state goes to PREARM state
Action Start TRUNK TIMER
TRUNK MARK Set
Condition 6
State Description
Initial Condition PREARM state
Event Trunk switch OPEN
Trunk TimeR expired(Trunk Release Time Out: 30s)
No state change
CASE Trunk switch OPEN :
Action Stop to Trun Timer.
TRUNK MARK Clear
CASE TRUNK TIMER expired :
TRUNK MARK Clear
ARMHOLD MODE
Condition 1
State Description
Initial Condition ARM state
NON SMK :
TX Trunk
Event
SMK :
RKE Trunk 1
Action The state goes to ARMHOLD state
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1. In case of taking the BATTERY out during the ALARM state
Condition
State Description
Initial Condition ALARM, REARM state
Event Taking the battery out
Action Start INH relay ON and Horn relay twice

The state goes to ALARM mode

Remowal
— Installaton

-

Swart inhibit  ON
ralay OFF

Hom ON 1"
ey OFF

i
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Thme [2tme | Stime

Hazard ON
relay OFF
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2. In case of taking the BATTERY out during ARM

Condition
State Description
Initial Condition ARM state
Event Taking the battery out
Action The state goes to ARM mode
Ittt
rcar
3. In case of taking the BATTERY out during the ARMHOLD state
Condition
State Description
Initial Condition Except ARM, ALARM, REARM,ARMHOLD state
Event Taking the battery out
Action The state goes to DISARM mode




Body Electrical System > Keyless Entry And Burglar Alarm > Repair procedures

Front Door Lock Actuator Inspection
1. Remove the front door trim.
(Refer to the BD group - "Front door”)

2. Remove the front door module.

3. Disconnect the 7P connector from the actuator.

J

4. Check actuator operation by connecting power and ground according to the table. To prevent damage to the actuator,
apply battery voltage only momentarily.

——____ Terminal
Position 3 4
Front left Lock @ ©
Unlock o @

h“‘“--._‘__ Terminal
Position 4 5
B Lock (35] &
ront right Unlock = )

Rear Door Lock Actuator Inspection
1. Remove the rear door trim.
(Refer to the BD group - "Rear door")

2. Remove the rear door module.

3. Disconnect the 7P connector from the actuator.

4. Check actuator operation by connecting power and ground according to the table. To prevent damage to the actuator,
apply battery voltage only momentarily.



[ Terminal
Position ———___ 3 4
Lock e =
Rear left = = LfJ
Unlock e 52,

[ ~__ Terminal
Position 4 5
Lock P e
Rear right .
" [Unlock =) )

Trunk Lid Release Actuator Inspection

1. Remove the trunk lid trim panel.
(Refer to the BD group - "Trunk lid")

2. Disconnect the 3P connector from the actuator.

3. Check actuator operation by connecting power and ground according to the table. To prevent damage to the actuator,
apply battery voltage only momentarily.

T Terminal
Position ————__ ! ‘
Lock release(Open) S @

Front Door Lock Switch Inspection

1. Remove the front door trim panel.
(Refer to the BD group - "Front door”)

2. Remove the front door module.

3. Disconnect the 7P connector from the actuator.

4. Check for continuity between the terminals in each switch position when inserting the key into the door according to the
table.



Position '_I'ermm &_ll 7 6 2 -
Front Left Lock t O +— . r.'J
Unlock O—1—0O—<
Posnion‘__—__"Tf.—tTT?l 7 ° e !
_ Lock O O
Front Right ™, tock | O——0O——0

Rear Door Lock Switch Inspection
1. Remove the rear door trim panel.
(Refer to the BD group - "Rear door")

2. Remove the rear door module.

3. Disconnect the 7P connector from the actuator.

4. Check for continuity between the terminals in each switch position according to the table.

-

“—_Terminal|
Position ——__ ' .
F:z:r Unlock ® e e )
[ —— Torminal|
Position ™—__ 6 7
Rear
Right | Uniock Ot

Trunk Lid Open Switch Inspection
1. Remove the trunk lid trim.
(Refer to the BD group - "Trunk lid")

2. Disconnect the 3P connector from the actuator.

Ji

3. Check for continuity between the terminals in each switch position according to the table.



= Terminal
‘Poeihon —~— ! 3

l Lock release(Open) O

Door Switch Inspection
Remove the door switch and check for continuity between the terminals.

-

——__ Terminal Body
Posiion ! ¢ {Ground)

Free(Door open) O O O
Push(Door close)

Hood Switch Inspection
1. Disconnect the connector from the hood switch (A).

2. Check for continuity between the terminals and ground according to the table.

~~__ Terminal
M. 2 1

Position ~—
Hood open (Free) Oo—0

Hood close (Push)

Burglar Horn Inspection
1. Remove the burglar horn (A) after removing 1 bolt and disconnect the 2P connector from the burglar horn.



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

3. The burglar horn should make a sound. If the burglar horn fails to make a sound replace it.

Body Electrical System > Keyless Entry And Burglar Alarm > Transmitter > Repair
procedures

1. Check that the red light flickers when the door lock or unlock button is pressed on the transmitter.

2. Remove the battery (A) and check voltage if the red light doesn't flicker.

Standard voltage : 3V

3. Insert the battery (A) into the tester (09954-2P100).

4. Push the test button and If "0.00" is displayed on screen, it means that the battery voltage is 2V or less.
5. If"L" is displayed on screen, it means that the battery is low power and it needs to replace.

6. To prevent the discharge of electricity, turn the tester power off.



7. Replace the transmitter battery with a new one, if voltage is low power then try to lock and unlock the doors with the
transmitter by pressing the lock or unlock button five or six times.

8. If the doors lock and unlock, the transmitter is O.K, but if the doors don't lock and unlock, register the transmitter code,
then try to lock and unlock the doors.

9. If the doors lock and unlock, the transmitter is O.K, but if the doors don't lock and unlock, replace the transmitter.

WARNING

An inappropriately disposed battery can be harmful to the environment and human health.
Dispose the battery according to your local law(s) or regulation.

Transmitter Code Registration (Using GDS)

1. Connect the DLC cable of GDS to the data link connector (16 pins) in driver side crash pad lower panel, turn the power
on GDS.

2. Select the vehicle model and then do "CODE SAVING"

Select System ' Selected

ENGINE AIRBAG || AIR/CON CODE
E E TRANSMITTER CODE SAVING
IMMO PIC TPMS BCM

3. After selecting "CODE SAVING" menu, button "ENTER" key, then the screen will be shown as below.



Code Saving

[ Code Saving Methed ]

1. Remove the |G key from the key cylinder.
2 Press [OK] Wait 2 seconds, then press the [Lock] button on
the transmitter for more than 1 second

3 Press [OK] button when you are ready

4. After removing the ignition key from key cylinder, push "ENTER" key to proceed to the next mode for code saving. Follow
steps 1 to 4 and then code saving is completed.

Code Saving

Press [LOCK] button on the transmitter for 1 sec

Mo, of registered transmitter 0 EA




Code Saving

[ Code Saving Method ]
<< The first transmitter is saved. >>

Preass [O K_} button, if you want to save the other transmitter
Press [CANCEL] to exit
To check the saved transmitter, you must go to the GDS main

sCreen

Ok Cancel

Code Saving

Press [LOCK] button on the transmitter for 1 sec.

No. of registered transmitter - 1 EA

Cancel




Code Saving

[ Code Saving Method ]
<{ The second transmitter is saved. >>
Press [OK] button, if vou want to save the other transmitter

Press [CANCEL] to exit

Ok Cancel

@]

Code Saving

Press [LOCK] button on the transmitter for 1 sec.

No. of registered transmitter - 2 EA

Cancel




Code Saving

[ Code Saving Method ]
<< The third transmitter is saved. »>
Press [OK] button, if vou want to save the other transmrtter

Press [CANCEL] to exit.

Code Saving

Press [LOCK] button on the transmitter for 1 sec.

No. of registered transmitter : 3 EA




Code Saving

[ Code Saving Method ]
<< The fourth transmitter is saved. >>

Press [ OK ] then verify operation of transmitters

Ok

Code Saving

Press [LOC K] button on the transmitter for 1 sec

No. of registered transmitter : 4 EA

Specifications

Body Electrical System > BCM (Body Control Module) > Body Control Module (BCM) >

Specifications

Items Specifications
Rated voltage DC 12V
Operating voltage DC 9~ 16V

Operating temperature

-22°F~176°F(-30°C~ 80°C)




Insulation resistance 100MQ or more

BCM & Receiver : 5.5mA
BCM : 4mA

Dark current

Body Electrical System > BCM (Body Control Module) > Body Control Module (BCM) >
Components and Components Location

Components

Receiver antenna jack

Buzzer
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—— Connector C
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Connector A Connector B

Body Electrical System > BCM (Body Control Module) > Body Control Module (BCM) >
Schematic Diagrams

BCM Connector Terminals




BCM Input Signal SPEC

Input Characteristics Power | Input acquisition
Signal Name Description (determinant condition | Source | VBAT Threshold
of connector base) (Pull Up) Voltage
V_B+ Supplying power Pull down (Analog) - -
Pull down
L_IGN1 IGN1 SW (B+ Backup Line) - Min:7V Max17.5V
(ON:VB,OFF:Open)
Pull down -
L_IGN2 IGN2 SW (ON:VB.OFF:Open) - Min:7V Max17.5V
L_ACC ACC Pull down - Min:7V Max17.5V
= (ON:VVB,OFF:Open) ' '
. Pull down -
L_MIST SW Mist SW (ON:VB.OFF:Open) - Min:7V Max17.5V
L_TAIL LAMP SW Tail SW Pull up B+ | Min:7VMax17.5V
- (ON:Gnd,OFF:Open) ' '
L_KEY IN SW Key IN SW Pull up B+ | Min:7VMax17.5V
- y (ON:Gnd,OFF:Open) ' '
Pull up -
L_KEY INTER LOCK SW Key Interlock SW (ON:Gnd.OFF:Open) B+ Min:7V Max17.5V
Pull up -
L_REAR DEFOGGER SW Rear Derogger SW (ON:Gnd. OFF-Open) IGN1 Min:7V Max17.5V
Pull up -
P_CRASH UNLOCK INPUT Crash Ulock Input (ON:Gnd.OFF:Open) B+ Min:7V Max17.5V
Pull up -
L_REAR FOG LAMP SW Rear Fog SW (ON:Gnd.OFF:Open) IGN1 Min:7V Max17.5V
Pull down .
L_REAR WASHER SW Washer SW (ON:VB.OFF-Open) - Min:7V Max17.5V
. Pull down -
L_REAR WIPER INT SW Rear Wiper INT (ON:VB,OFF-Open) - Min:7V Max17.5V
. Pull down -
L_REAR WIPER ON SW Rear Wiper SW (ON:VB,OFF-Open) - Min:7V Max17.5V
Pull down -
L_FRONT WASHER SW Front Washer SW (ON:VB,OFF-Open) - Min:7V Max17.5V
Pull down -
L_FRONT INT WIPER SW Front INT SW (ON:VB.OFF-Open) - Min:7V Max17.5V
L_INHR' R Position Pull down Min:7V Max17.5V
- (ON:VB,OFF:Open) ) ' '
Pull down -
L_BRAKE SwW Brake SW (ON:VB.OFF-Open) - Min:7V Max17.5V
Pull up
L_RR SBR SW Rear Right SeatBelt SW (ON:Gnd(Unbelt), IGN1 Min:7V Max17.5V
OFF:Open(Belt))
Pull up
L_RC SBR SW Rear Center SeatBelt SW (ON:Gnd(Unbelt), IGN1 Min:7V Max17.5V

OFF:Open(Belt))




Pull up
L_RL SBR SW Rear Lift SeatBelt SW (ON:Gnd(Unbelt), IGN1 Min:7V Max17.5V
OFF:Open(Belt))
L_RPAS OFF SW RPAS Off SW Pull up IGN1 | Min:7V Max17.5V
- (ON:Gnd,OFF:Open) ' '
L_DRL OPT DRL Option SW Pull up B+ | Min:7VMax17.5V
= P (ON:Gnd,OFF:Open) : :
Pull up -
L_HEAD LAMP LOW SW Head Lamp Low SW (ON:Gnd. OFF-Open) B+ Min:7V Max17.5V
Pull up -
L_HEAD LAMP HI SW Head Lamp HI SW (ON:Gnd.OFF:Open) IGN1 Min:7V Max17.5V
Pull up -
L_FRONT FOG LAMP SW Front Fog Lamp SW (ON:Gnd. OFF-Open) B+ Min:7V Max17.5V
L_AUTO LIGHT SW Auto Light SW Pull up B+ | Min:7VMax17.5V
- g (ON:Gnd,OFF:Open) ' '
Pull up -
L_REAR SEAT WARMER RH SW| RR Seat Warmer RH SW (ON:Gnd.OFF:Open) B+ Min:7V Max17.5V
Pull up -
L_REAR SEAT WARMER LH SW | RR Seat Warmer LH SW (ON:Gnd.OFF:Open) B+ Min:7V Max17.5V
g;:RONT WIPER INT VOLUME Front Wiper INT Volume Pull up (Analog) IGN1 Min:7V Max17.5V
A_AUTO LIGHT SIGNAL Auto Light Sensor Pull down (Analog) - Min:7V Max17.5V
BCM Output Signal SPEC
Pin Name Description Pin Description Load
O_SAFETY PWDW ENABLE |Safety power window enable output OQutput -
V_AutoLightPwr Supplying Power with Auto Light Module Output -
V_RPASPwr Supplying Power with RPAS Module Output -
O_DRUnlockQut Door unlock output (AV Unlock) Output (PWM) -
O_ROOM LAMP Room Lamp output Output (PWM) Lamp
O_AV TAIL SIGNAL AV tail signal output Output -
O_RPASWarningBuzzer RPAS warning buzzer output Output (PWM) Buzzer
O_HORN RELAY Horn relay output Output Relay
O_POCKET LAMP Pocket lamp output Output LED
O_RPAS OFF IND RPAS off indicator output Output LED
O_HEAD LAMP
WASHER RELAY Head lamp washer relay output Output Relay
O_HEAD LAMP .
LOW SIGNAL Head lamp low output state signal Output -
O_FRONT WIPER RELAY Front wiper relay output Output Relay
O_REAR WIPER RELAY Rear wiper relay output Output Relay
O_FOOT LAMP Foot lamp output Output (PWM) Lamp
O_ATM SOLENOID ATM shift lock solenoid output Output Solenoid
O_KEY SOLENOID Key solenoid output Output Solenoid




O_AST SEAT BELT IND Assist seat belt indicator output Output LED
O_RR SBRIND Rear right SBR indicator output Output LED
O_RC SBRIND Rear center SBR indicator output Output LED
O_RL SBR IND Rear left SBR indicator output Qutput LED
O_SECURITY IND Security led indicator output Output LED
O_KEY HOLE S
ILLUMINATION LAMP Key hole illumination lamp output OQutput Lamp
O_REAR SEAT )
WARMER RH RELAY Rear seat warmer right relay output Output Relay
O_REAR SEAT
WARMER LH RELAY Rear seat warmer left relay output Qutput Relay
O_RR FOG RELAY Rear fog lamp relay output Qutput Relay
Pin Arrangement
Connector A Connector B Connector C
— l. B Re— | _l l_
12345 6 78 910N 12/34/«/>,56/7/89 12345 6 789101

121131415 16/17/18 1920 21 2223 24

10111/1211314/15 16117 18/19.20

12/13/14/15/16 17 18/19 20/21 22 23 24

Connector A
No. Name Description
A1 |V_B+ Supply power to BCM
A2 |L_IGN1 Ignition1 voltage signal input
A3 |L_IGN2 Ignition2 voltage signal input
A4 |L_ACC Accessory voltage signal input
A5 |L_MIST SW Wiper mist switch signal input
A6 |L_TAIL LAMP SW Tail switch signal input
A7 |L_KEY IN SW Key insertion signal input
A8 |L_KEY INTER LOCK SW (P-position) P-position signal input
A9 |L_REAR DEFOGGER SW Rear defogger switch signal input
A10 |P_CRASH UNLOCK INPUT Crash unlock signal input
A11 |L_REAR FOG LAMP SW Rear fog switch signal input
A12 |L_REAR WASHER SW Rear washer switch signal input
A13 |L_REAR WIPER INT SW Rear wiper intermittent switch signal input
A14 |L_REAR WIPER ON SW Rear wiper switch signal input
A15 |L_FRONT WASHER SW Front washer switch signal input
A16 |L_FRONT INT WIPER SW Front wiper intermittent switch signal input
A17 |L_INH'R' (R-position, M/T) R-position signal input
A18 |L_BRAKE SW Brake switch signal input
A19 |L_RR SBR SW Rear right seat belt reminder switch signal input




A20 |L_RC SBR SW

Rear center seat bhelt reminder switch signal input

A21 |L_RL SBR SW

Rear left seat belt reminder switch signal input

A22 |L_RPAS OFF SW

RPAS off switch signal input

A23 |L_DRL OPT SW

DRL option switch signal input

A24 |GND

Signal(BCM) ground

Connector B

No. Name

Description

B1 |L_HEAD LAMP LOW SW

Head lamp low switch signal input

B2 |[L_HEAD LAMP HI SW

Head lamp passing switch signal & Head Lamp High
switch signal input

B3 |L_FRONT FOG LAMP SW

Front fog lamp switch signal input

B4 |O_SAFETY PWDW ENABLE

Safety power window enable output

B5 |DIAGNOSIS (K-LINE)

Diagnostic Communication line K for Tester

B6 |V_AutoLightPwr

Auto light power output

B7 |[V_RPASPwr

RPAS power output

B8 |LIN (RPAS1)

Lin Communication line (RPAS1)

B9 |LIN (RPAS2)

Lin Communication line (RPAS2)

B10 [L_AUTO LIGHT SW

Auto light switch signal input

B11 |A_FRONT WIPER INT VOLUME SW

Front wiper intermittent volume switch signal input

B12 | O_DRUnlockQut

Door unlock output (AV Unlock)

B13 |L_REAR SEAT WARMER RH SW

Rear seat warmer right switch signal input

B14 [CAN HIGH

Can network communication line(high)

B15 [CAN LOW

Can network communication line(low)

B16 | GND (Auto Light)

Auto light ground

B17 |A_AUTO LIGHT SIGNAL

Auto light sensor signal input

B18 [LIN (RPAS3)

Lin Communication line (RPAS3)

B19 [LIN (RPAS4)

Lin Communication line (RPAS4)

B20 |GND (RPAS)

RPAS ground

Connector C

No. Name

Description

C1 |O_ROOM LAMP

Room Lamp output

C2 |O_AV TAIL SIGNAL

AV tail signal output

C3 |O_RPASWarningBuzzer

RPAS warning buzzer output

C4 |O_HORN RELAY

Horn relay output

C5 |O_RLSBRIND

Rear left SBR indicator output

C6 |L_REAR SEAT WARMER LH SW

Rear seat warmer left switch signal input

C7 |O_RPAS OFF IND

RPAS off indicator output

C8 |O_HEAD LAMP WASHER RELAY

Head lamp washer relay output

C9 |O_HEAD LAMP LOW SIGNAL

Head lamp low output state signal




c10

O_FRONT WIPER RELAY

Front wiper relay output

C11 | O_REAR WIPER RELAY Rear wiper relay output

C12 |O_FOOT LAMP Foot lamp output

C13 |O_ATM SOLENOID ATM shift lock solenoid output
C14 | O_KEY SOLENOID Key solenoid output

C15 | O_AST SEAT BELT IND Assist seat belt indicator output
C16 |GND BCM ground

C17 |O_RR SBRIND Rear right SBR indicator output
C18 |O_RC SBRIND Rear center SBR indicator output
C19 | O_POCKET LAMP Pocket lamp output

C20 | O_SECURITY IND Security led indicator output

C21 | O_KEY HOLE ILLUMINATION LAMP Key hole illumination lamp output
C22 | O_REAR SEAT WARMER RH RELAY Rear seat warmer right relay output
C23 | O_REAR SEAT WARMER LH RELAY Rear seat warmer left relay output
C24 |O_RR FOG RELAY Rear fog lamp relay output

Circuit Diagram
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Body Electrical System > BCM (Body Control Module) > Body Control Module (BCM) >
Description and Operation

K-LINE CAN Communication SJB - Input (Door switch,
- - BCM (Smart Door actuator and hood switch)
Junction Box)

<¢—— Output (Lamps and relays)

CLU
(Instrument
Cluster)




Body control module receives various input switch signals controlling time and alarm functions for the intermittent wiper
timer, washer timer, rear defogger timer, seat belts warning, central door lock, ignition key reminder, power window, door
warning, tail lamp, crash door unlock, ignition key hole illumination, rear fog lamp control and keyless entry & burglar alarm.
BCM, SJB(Smart Junction Box) and CLU(Instrument Cluster) are connected by CAN line.

The nearest module with input switch or actuator receives the input data to reduce the wiring and then send input data to
the others which need them via CAN lines.

In case of sending output, it is used to CAN communication, not wiring.

SJB can also control relays and IPS.

So Each module allots the current data and actuation data.

Wiper Control
Washer Control Coupled With Wiper

IGN2 —————p - Wiper low ——p»
Wiper motor

Washer switch — BCM

Wiper int switch——pw

M/F switch

1. Under IGN2 = ON, wiper LOW relay is turned ON after T2 from Washer switch ON if washer switch is ON for T1 and
wiper LOW relay is turned OFF after T3.

- L

o
ey OFF
T1:0.065~0.2s, T2:0.35 £0.1s, T3:0.75 £0.1s

2. Under IGN2 switch ON, wiper LOW relay is turned ON after T2 from Washer switch ON if washer switch is ON for at
least T1, and wiper LOW relay is turned OFF after T3 from the moment that Washer switch is turned OFF.



ON

OFF

Washey OFF
swibch oM

Wiss N
brw
relay  OFF

T1:0.2s(MIN), T2:0.3s £0.1s
T3:2.58~3.8s(2~3 Turn)

3. Operation in ltem (2) is performed if Washer switch is ON for at least T1 during WIPER operation with Wiper int switch.
Operation in ltem (1) is performed if Washer switch is ON for T6.

T

OFF |
Washer
swich

oN

r—
T2 T
Wiper oy
o o
relay OFF

T1:0.2s(MIN), T2:0.3s £0.1s

LT

|

2

T

T3:2.55~3.85(2~3 Turn), T4:T5-0.7s
T5:INT TIME, T6:0.06s ~0.2s, T7:0.7s £0.1s

4. Operation is cancelled in case of IGN OFF during T3.
5. Give priority to WASHER interlocking WIPER than Speed sensing INT WIPER function.
6. Washer switch signal input shall be ignored at start-up (IGN1 ON & IGN2 OFF states).

7. Switch ON time includes chattering time

Front Wiper Mist Function Wiper

IGN2

M/F switch

1. Function Description

Mist switch ——=

> L Wiper low —
Wiper motor

BCM

In case of IGN2 On (IGN2 ON), if turning on the Wiper Mist switch(Wiper Mist switch On), then Wiper is controlled, by
switch on time. Mist operation does not work at Wiper Washer.

Mist Switch On Time (TMist)

Action

TMist < Osec

No action

Osec = TMist < 0.7sec

After “Mist Out Delay Time”, turn on the Wiper Low Output for “One Wiping” Time
(the remaining motor operation to reach wiper park position is done by electrical
wiring)

0.7sec = TMist

After “Mist Out Delay Time”, turn on the Wiper Low Qutput and after Mist switch off,
Wiper Low Output is Off immediately (the remaining motor operation to reach wiper
park position is done by electrical wiring)




Wipsr  On —

st - - - -
swich  Of IT<TH T>=T2
Wipsr On

low

T1: One Wiping, T2 : Mist One Time

2. Under IGN2 switch ON, Wiper LOW relay is turned ON immediately from Mist switch ON if Mist switch ON for more than
T1, Wiper LOW relay is turned OFF after T2 from Mist switch OFF.

oM
GM2
OFF

st OFF

wwibch oN

[

Wipsr OMN
redmy COFF

T1:0.7s(Min), T2 : 0.7s20.1s

Variable Int Wiper

IGN2 » —— Wiper low ———p»
Wiper motor

—— Wiper int switch ——| BCM
M/F switch

—— Wiper int vol ——»

1. Under IGN2 switch ON & Wiper Int switch ON states, and wiper int volume value are acquired and intermittent time is
calculated. then, wiper intermittent time is automatically converted.

Kane ON [
1)  OFF

Wipar ON 1 ‘

L OFF
swich

Wiper ON
o OFF
reskery

T1:0.7+0.1s, T2:INT Time(2.2+02s ~10 £ 1s)
*1 ON : IGN2 = ON OFF: IGN2 = OFF
2. Wiper Control Precaution

(1) Variable int wiper
A. Wiper low relay time is 0.7s £0.1s.
B. Intermittent time is from output ON to the next output ON.
C. Wiper low relay output is continued for remaining ON time if INT switch is turned OFF during output.
D. Intermittent time is restarted when IGN2 switch is ON and wiper Int switch is changed from OFF to ON.
E. Intermittent time is restarted when wiper int switch is ON and IGN2 switch is changed from OFF to ON



F. 2.5V is used when volume value is 2.5V or more.

Input voltage

Intermittent time

(Volume) (sec) £10% Remarks
Speed is fixed
0.0v 2.2 Sec
1.0V 3 Sec
1.5V 3.8 Sec
2.0v 5.6 Sec
2.5V 10 Sec

Buzzer Control

Data Flow

Key in switch ———————»]
IGN | ———————
IGN2 ————

Driver seat belt switch ———

Driver door switch —— >

ESCL Not locked waming ————

ID OUT waming ————#»

SSB switch waming ——»

Inhibit R ———————————»

RPAS waming ———

——p» Driver Seat belt indicator
Buzzer — - Int buzzer

control — = Asisst seat belt indicator

Buzzer Sound
1. Buzzer sound spec

—» Buzzer (BCM for PAS)

Priority Name Cycle Duration
1 RPAS warning - Spec
2 Seatbelt warning 1s / Reductive Spec
3 Key operated warning 1s / Reductive Infinite
4 Parking brake warning 0.6s / Reductive Infinite
5 Vehicle not P warning 0.6s / Reductive Spec
6 ID out warning Continuous Sound Spec
7 SSB button warning 0.6s / Reductive Spec
8 Key battery discharge warning 0.6s / Reductive Spec
9 Deactivation warning Continuous Sound Spec




w10 (LA

Reductve Continuous
sound sound

Iy _'1_' M

-

0.65

Reductive
sound

2. Buzzer output
Buzzer output to estimate BCM int buzzer in cluster, and data transmission.
% Internal buzzer is used for rear parking assist system.

Seat belt reminder (Driver seat)

Driver seat belt indicator
IGN1T ——» >
Cluster
BCM
Srna_rt Driver seat belt switch
Junction
Box

1. From IGN1 switch ON, Warning lamp for 1sec(DUTY 50%) and Chime buzzer for 6 time every 1sec. (in case of S/BELT
unfastened state) But, within 6sec in the S/BELT fastened, the Chime buzzer output is stop, and Warning lamp is the
remaining time.

2. Lamp and Chime buzzer become output stop when IGN1 is turned OFF within 8sec-output.

3. If vehicle speed over 10Km/h, Warning lamp and Chime buzzer are work for 1time when Seat belt unfastened after IGN
ON.

4. If vehicle speed below 5Km/h or IGN OFF or seat belt fastened, pattern is stop when pattern is running.

5. Seat belt fastened—unfastened when IGN1=0N state : if vehicle speed over 10Km/h,1time output. And if vehicle speed
5~10Km/h, Warning lamp for 1s(DUTY 50%) and Chime buzzer for 6 every 1s. If vehicle speed less than 5Km/h,
Warning lamp for 6 every 1s(DUTY 50%)

Seat belt reminder (Assist seat)

Assist seat belt indicator
IGN1 ————
Cluster
BCM
Smaﬁ Assist seat belt switch
Junction
Box

1. Warning lamp lights continuously every 1sec(DUTY 50%) for 6sec when IGN is turned ON under unfastened seat belt.



2. Warning lamp is turned OFF when IGN is turned OFF within in time.

3. When IGN is ON under unfastened seat bhelt, the warning lamp lights. The lamp continues to light for remaining time of
Bsec when seat belt is fastened within 6sec. The lamp is OFF if seat belt is fastened after 6sec.

4. When IGN is ON and vehicle speed becomes 10Km or more and unfastened seat belt, warning lights ON continuously.

5. Under the (4)state, warning lamp is stopped when seat belt is unfastened or vehicle speed becomes under 5Km/h or IGN
is turned OFF.

Key Operated Warning

Key In switch ON —— p»
Int buzzer

Fob In ON BCM
PDM >

Driver door switch
|

Box

1. Int buzzer on every 1sec when driver door switch is on and key ign on.
2. Qutput is off if key ign is in off and driver door switch closed are met during Int buzzer output.

3. At IGN1 on, output is off.

ON [ l
KEY IN
OFF
on
GN1
OFF
Crwar  OFEN
':“1'_" CLOSE
o L AR A A A
Buzzer .".JI". \ \ ",I"._ ",II'-.I A\
OFF 'R RN 'RAY \ A \
i
T1:1+0.1sec

KEY IN ON : Key in switch ON or ACC ON or fob in ON
KEY IN OFF : Key in switch OFF and ACC QFF and fob in OFF

ID Out Warning (SMK)

ID out warning Int buzzer
SMK > BCM > Cluster

WARNING BUZZER outputs for the time of reception about ID OQUT Warning(CAN) ON.



WARNING BUZZER QUTPUT STOPS when receiving OFF

1

ey o
S0
T1:1 i0.1sT<=:\c

SSB Switch Warning (SMK)

SSB waming Int buzzer
SMK > BCM > Cluster
WARNING BUZZER outputs for the time of reception about SSB Warning(CAN) ON.
WARNING BUZZER QUTPUT STOPs when receiving OFF.
I B
on "'.I A |‘
Buzzer — ._‘ 1 J\ [ -
5 4
T1:0.6+£0.1sec
Vehicle Not P Warning (SMK)
Vehicle not P waming Int buzzer
SMK > BCM »  Cluster

While attempting to put a alarm into effect, it'll be canceled immediately due to not receiving P Warning (CAN) ON signal.

558 L ‘

WRMING g

T1:0.6+£0.1sec
IGN Key Hole lllumination

Data Flow



IGN1 ON —————®»

Driver door switch

BOX

Assist door switch

ATWS

Function Description

1. Key hole illumination is turned ON at IGN1 OFF and driver door switch(or assist door switch) OPEN.
2. The output of key hole illumination is turned ON for 30s after the OFF state is delayed at (1) state and driver door

switch(or assist door switch ) CLOSE.

BCM

Key hole illumination

3. Key hole illumination is immediately turned OFF at IGN switch ON during output.
4. If ATWS state is ARMWAIT mode, key hole illumination is immediately turned OFF.

ATWS ON: ARMWAIT mode

oN

OFF

T1:30 % 1sec

Defogger & Deicer Timer Control
Data Flow

IGN1 ———

Defogger switch ——————»

Alt L
Cluster L

BCM

Defogger relay

>

Front deicer relay

Defogger & Front Deicer Timer

BOX

1. Defogger relay & Front deicer relay is turned ON for 20min if defogger switch ON after Alt L ON & IGN1 ON.
2. Defogger relay & Front deicer relay is turned OFF if again defogger switch ON during defogger relay ON.
3. Defogger relay & Front deicer relay is turned OFF if AltL OFF or IGN1 OFF during defogger relay ON.




4. Defogger relay & Front deicer relay and OFF of the output will remain at Defogger switch ON & Alt LON.

AL

]
e | [

Dedogper ]

reay ON

Front Deicer o ‘ [

relay - - - - -
T ™ T

T1:20 % 1min

Decayed Room Lamp & Keyless Unlock Timer

Delay Out Interior Lamp
- IGN1 off the door (Trunk excluded) will be lit to open the room lamp.
- Room lamp 4 Door closes, a 30-second delay will be lights out.
- 4 Door in closed IGN1 off & (Key in — Key out): 30-second delay will be lights out.

IGN1T ON ———»
Key in switch ———» Room lamp

Driver door switch
Assist door switch
Rear left door switch
Rear right door switch
Box Driver unlock state :
Assistunlock state | BCM
Rear left unlock state :
Rear right unlock state:

A

PDM FOB IN -
SMK SMK RKE CMD -
TX Unlock

Y

% TX UNLOCK : Include Keyless or SMK by UNLOCK.

%IGN KEY IN->QUT
:IGN KEY OFF -> ON or ACC OFF-> ON or IGN1 OFF-> ON or IGN2 OFF->ON(Keyless)

: FOB IN OFF-> ON or ACC OFF -> ON or IGN1 OFF-> ON or IGN2 OFF-> ON(SMK)

Description Of State
1. Room Lamp off

State Description
Initial Condition Room lamp decaying
Event Decay finished
Action Room lamp off




ON
IGN1
OFF

4 door 1 (s
safich  OFF

OoN
Uniock 2 oo H

e 2 £ 0.2sec 2% 0.2s0c
o oer i um?ﬂv 8:19: S

2. Room Lamp on
State Description

Initial Condition Room Lamp off
Event IGN1 on & 4door switch on
Action Room Lamp on

ON
IGN1

OFF
sdoor M 0.188c
smfich OFF
mzm ﬂ
OFF
=Sl N N B W
amg
OFF
* Zomn Yo
State Description
Initial Condition Room Lamp Decaying
Event IGN1 on & 4door switch on
Action Room Lamp on
State Description
Initial Condition Room Lamp on for 20min
Event IGN1 on
Action Room Lamp on

3. Room Lamp on for 30s

State Description
Initial Condition Room Lamp on for 30s
Event TX Unlock or Key In switch on—off
Action Restart Room Lamp on for 30s

State Description
Initial Condition Room Lamp on

Event IGN1 off & 4door switch off




Action | Start Room Lamp on for 30s

OoN
IGNY
OFF . |

== |

OFF

2 + D.2wec
ON

| e =

- The flickering of lamp is not allowed even though IGN1 ON
- The resolution of Decayed Room Lamp must be more than 32 step.

State Description
Initial Condition Room Lamp on for 20min
Event IGN1 off & 4door switch off
Action Start Room Lamp on for 30s
State Description
Initial Condition Room Lamp Decaying
Event IGN1 off & 4door switch .off &
(TX Unlock or Key In switch on—off)
Action Start Room Lamp on for 30s
State Description
Initial Condition Room Lamp off
Event IGN1 off & 4door switch .off &
(TX Unlock or Key In switch on—off)
Action Start Room Lamp on for 30s
4. Room Lamp Decaying
State Description

Initial Condition

Room Lamp on for 30s

Event

IGN1 on or 30s elapsed or Any Door
Unlock—All Door Lock1

Action

Start Room Lamp Decaying




4 door
swilch

ON
Uk k2

Al door
eck

ON
=3 V==Y =y

State Description
Initial Condition Room Lamp on
Event IGN1 on or 4door switch off
Action Start Room Lamp Decaying
State Description
Initial Condition Room Lamp on for 20min
Event 20min elapsed or (IGN1 off & 4door
switch off & All Door Lock1)
Action Start Room Lamp Decaying
ON —
i~
= K. ULU
= [l
o 2 £ 0.2sec
g ::1 2 \\_'—ﬁ'*’ eome
5. Room Lamp on for 20min
State Description
Initial Condition Room Lamp off
Event IGN1 off &
(4door switch off—on for 100ms)
Action Start Room Lamp on for 20min
State Description

Initial Condition

Room Lamp Decaying

Event

IGN1 off &
(4door switch off—on for 100ms)

Action

Start Room Lamp on for 20min

State

Description




Initial Condition Room Lamp on for 30s
Event IGN1 off &
( 4door switch off—on for 100ms)

Action Start Room Lamp on for 20min

State Description
Initial Condition Room Lamp on
Event IGN1 off & 4door switch on
Action Start Room Lamp on for 20min

Glove Box Lamp Control

—— Glove box switch —pm=
KEY IN switch ——
——————|GN1 switch ——

- |GN2 switch ——pm
~——————ACC switch ——pp»

——— Driver door switch —
—— Assist door switch —p
—— Rear left door switch —
——Rear right door switch—jmm

Box )
—— Driver unlock state —jp|
——— Assist unlock state —pp
———Rear left unlock state —jp
—— Rear right unlock state —pw
PDM —— FOBIN [

BCM

1. If GLOVE BOX is OPEN, LAMP is turned ON for 15min.

Glove box lamp

2. (1) state behavior by the conditions during the KEY IN OFF->0ON to timer Reset does not.

Glove Box Lamp Off State

Glove box Lamp ON (15min.)

State Description
Initial Condition GLOVE BOX LAMP OFF State
1. Glove Box OPEN Event
Event
2. KEY IN OFF to ON & Glove Box OPEN
. GLOVE BOX LAMP ON FOR 15MIN State
Action

Glove Box Lamp On For 15Min State




State Description
Initial Condition GLOVE BOX LAMP ON FOR 15MIN State

1. Glove Box CLOSE
2. KEY IN OFF & (All Door Lock Event || Central Door Lock output) & 4 DOOR CLOSE

Event
3. 15min Timer expired

Action GLOVE BOX LAMP OFF State
Glove box Lamp OFF

Power Window Timer

Data Flow
IGN 1 L P Safety power window enable
Driver door switch - BCM
Assist door swilch - > Power window main

Function Description

1. Safety Power window Enable and power window main output is turned ON at IGN1 ON.

2. Maintaining output at IGN1 OFF after 30 seconds Safety Power window Enable and power window main, Safety Power
window Enable and power window main output is OFF.

3. Above (2) Driver door switch or Assist door switch in protest to the conditions when you OPEN, Safety Power window
Enable and power window main output will be OFF immediately.

4. IGN1 OFF when the Safety Power window Enable and power window main output is OFF at driver door switch or Assist
door switch OPEN.

ON
WGN 1
OFF .

Dirrver door —

Swich OPEN
o
Anind door CLOSE

swich

Satety powsr B 1 I 1
window ECU 0N
e

powwver window OFF -  M—

main ™ LL)

T1:3 % 3sec

Door Lock/unlock Control

Data Flow




IGN1 ————p o Door unlock relay

Key in switch ——————»» = Door lock relay
Driver door switch ————————»| —— » Driver door unlock relay
Assist door switch ————————
Driver unlock state ——————————#~
Assist unlock state ———————»
Driver key unlock switch —————————»
Assist key unlock switch ————
Driver key lock switch ———————
Assist key lock switch ——————»
Power window door unlock switch ————————#  Door lock

Power window door key lock switch ——————————#» /unlock
Crash input —————  control

Vehicle speed ————————— |
Inhibit P ———»
ATWS ————»
TX unlock ————————#
TX lock —————————»
RKE CMD ————————»
Passive access unlock ———————f
Passive access lock ————————»
P key remind — -
Fob in ————————»

Central Door Lock/unlock

1.

ALL DOOR LOCK output is ON during T1(0.5s) if Driver unlock State or Assist Unlock State is LOCK within 3sec after
driver Key Lock switch(Assist Key Lock switch ) is turned ON. But, IGN1 ON when output is prohibited.

. ALL DOOR UNLOCK output is ON during T1(0.5s) if Driver Unlock State or Assist Unlock State is UNLOCK within 3sec

after Driver Key Unlock switch(Assist Key Unlock switch ) is turned ON.

. ALL DOOR LOCK output is ON during T1 at TX Lock ON or SMK RKE CMD LOCK or Passive Lock ON. But, Passive

Lock ON signal and will be ignored at Driver Door SW ON or Assist Door SW ON

. ALL DOOR UNLOCK output is ON during T1 at TX Unlock ON or SMK RKE CMD UNLOCK or Passive Unlock ON.

SMK RKE CMD = LOCK : SMK RKE CMD = Lock & No1 or Lock & No2

5. ALL DOOR LOCK output is ON during T1 at Power window door Lock switch ON.
6. ALL DOOR UNLOCK output is ON during T1 at Power window door Unlock switch ON. But, Power window door Unlock

switch ON signal and will be ignored in ARM, ARMWAIT,REARM, ALARM state.

. LOCK/UNLOCK by Driver door Unlock switch, Assist door Unlock switch operation is not interlocked. (mechanical

operation)

8. Shall be no malfunction at Battery connection. (Shall be no malfunction even at Key In switch.

9. When the output of the reverse output requirements and the current output immediately OFF, 100ms delay send output

to the reverse. 100ms delay is required during the output when the output needs to eventually send us the output.

10. LOCK output and UNLOCK output conditions at the same time, if the LOCK output is done, and the UNLOCK output is

ignored.

11. ALL DOOR LOCK and ALL DOOR LOCK status of the output conditions, the actual output is not, and ALL DOOR

UNLOCK and ALL DOOR UNLOCK status of the output conditions, the actual output is not.

12. ALL DOOR LOCK(UNLOCK) switch to LOCK(UNLOCK) to power window door Lock switch(Power window Unlock

switch), TX Lock, TX Unlock, SMK RKE CMD LOCK, SMK RKE CMD UNLOCK, Driver door Key Lock switch, Driver



door Key Unlock switch, Assist door Key Lock switch, Assist door Key Unlock switch, regardless of the status and
needs by the LOCK(UNLOCK) should always output.

- » - . -—

SMK RKE CMD = UNLOCK : SMK RKE CMD = UNLOCK & NO1 or UNLOCK & NO2
2-Turn Unlock

1.

If Driver Door Key Unlock Switch turns OFF from ON within T1 after Driver Door Key Unlock Switch turns ON from
OFF(Driver Door Unlock Switch becomes UNLOCKED mechanically and does not output BCM.), turn Driver Unlock
Relay, Unlcok Relay(Central Unlock) output ON duting T2.

. If TX UNLOCK is received within T1 after Driver Door Key Unlock Switch turns ON from OFF (Driver Door Unlcok Switch

becomes UNLOCKED mechanically and does not output BCM.), turn Driver Unlock Relay and Unlock Relay(Central
Unlock) output ON during T2.

. Turn Driver Unlock Relay output ON during T2 when receiving TX UNLOCK signal. However, turn Driver Unlock Relay,

Unlock Relay (Central Unlock) output duting T2 if TX UNLOCK is received within T1.

. Also, turn Driver Unlock Relay, Unlock Relay (Central Unlock) ON during T2 in case that Driver Door Key Unlock Switch

turns ON from OFF within T1 after receiving TX UNLOCK.

5. Regard as the same TX even though different signal which is registered within T1 is received.

6. If turn Lock Relay output ON by TX Lock or Driver/Assist Key lock Switch, T1 is initialized.

7. Assist Key Unlock Switch turns ON from OFF, turn Driver Unlock Relay and Unlock Relay (Central Unlock) output ON

during T2.
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2-Turn Unlock (SMK)

1.

All DOOR UNLOCK output are ON during T2 if Driver ddor unlock switch is unlock within 3s and Driver door key unlock
switch is OFF—ON within T1 after Driver door key unlock switch is OFF—QON (mechanically, Driver door unlock switch is
unlocked and BCM signal is not output).

. All DOOR UNLOCK output are ON during T2 if Driver door unlock switch is UNLOCK within 3s and SMK/RKE

command= UNLOCK is received within T1 after Driver door key unlock switch isOFF — ON (mechanically, Driver door
unlock switch is unlocked and BCM signal is not output).

. DRIVER DOOR UNLOCK signal is output for T2 when SMK/RKE command=UNLOCK signal is received. But, ALL

DOOR UNLOCK signals are output for T2 if SMK/RKE command=UNLOCK signal is received within T1.

. All DOOR UNLOCK output are ON during T2 if Driver door key unlock switch is OFF—QON (mechanically, Driver door

unlock switch is unlocked and BCM signal is not output) within T1 and Driver door unlock switch is UNLOCK within 3s
after SMK/RKE command = UNLOCK received.

. DRIVER DOOR UNLOCK output is ON during T2 when Passive unlock ON & P_FL ON is input. But, ALL DOOR

UNLQOCK output are ON during T2 if Passive unlock ON & P_FL ON is input within T1.

. DRIVER DOOR UNLOCK output is ON during T2 when Passive unlock ON & P_FL ON is input. But, ALL DOOR

UNLQOCK output are ON during T2 if Driver door key unlock switch is OFF — ON within T1.

. DRIVER DOOR UNLOCK output is ON during T2 when Passive unlock ON & P_FL ON is input. But, ALL DOOR

UNLQOCK output are ON during T2 if SMK/RKE command = UNLOCK is received within T1.

. Driver door unlock switch UNLOCK state of the output from the DRIVER DOOR UNLOCK does not require.
. ALL DOOR UNLOCK output will be according to DRIVER DOOR UNLOCK output when the DRIVER DOOR UNLOCK

output of the ALL DOOR UNLOCK output requirements.

IGN Key Reminder

1

. This function is not performed when vehicle speed is 3km/h or more.
2.

ALL DOOR UNLOCK signals are output for 1s after 0.5s from when the state becomes IGN KEY ON & Driver door SW
OPEN & Driver Unlock State LOCK.

. ALL DOOR UNLOCK signals are output for 1s after 0.5s from when the state becomes IGN KEY ON & Assist door

switch OPEN & Assist Unlock State LOCK.

. ALL DOOR UNLOCK signals are output for 1s after 0.5 form (1),(2) and anti-concurrent satisfaction, (3) paragraph

pursuant



5. UNLOCK signal is output 3 times as Max (1s-output is excluded) in case LOCK state is held even when UNLQCK signal
is output for 1sin (2),(3). (1s cycle: 0.5s ON/OFF)

6. (5) of Section Driver door switch is CLOSE CENTRAL UNLOCK in the LOCK state, while the one-time attempt.

7. ALL DOOR UNLOCK signal is output (only once) during 1s if Driver door switch is CLOSE within 0.5s from Driver Unlock
State UNLOCK -> LOCK under IGN KEY ON.

8. ALL DOOR UNLOCK signal is output (only once) during 1s if Assist door switch is CLOSE within 0.5s from Driver Unlock
State UNLOCK -> LOCK under IGN KEY ON.

9. ALL DOOR UNLOCK signal is output (only once) during 1s if Driver Unlock State is UNLOCK->LCOK within 0.5s from
Driver door switch OPEN -> CLOSE under IGN KEY ON.

10. ALL DOOR UNLOCK signal is output(only once) during 1s if Assist Unlock State is UNLOCK->LCOK within 0.5s from
Assist Door switch OPEN -> CLOSE under IGN KEY ON.

11. IGN KEY ON in Driver door switch or Assist Door switch is OPEN if the Power window door lock switch ON, KEY
REMINDER functions to perform.

12. Judgment of the possibility of RETRY signal output is performed at RETRY signal output start. (after 1.5s from the first
UNLOCK signal output)

13. After the condition if UNLOCK is met, UNLOCK signal is output if the condition is not held for 0.5s. But, UNLOCK signal
is not output if KEY IN is OFF at the moment that 0.5s passes after the condition is met by Driver Unlock State or Assist
Unlock State change from UNLOCK to LOCK.
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uniock e
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T1,T3:05+0.1sec, T2: 1+ 0.1sec, T4 : 0.5sec Max

KEY IN ON : Key in ON or ACC =1 or IGN1 ON or IGN2 ON
KEY IN OFF : Key in OFF and ACC =0 and IGN1 OFF and IGN2 OFF

IGN KEY ON : Key in switch(Fob in) ON or ACC ON or IGN1 ON or IGN2 ON
IGN KEY OFF : Key in switch(Fob in) OFF and ACC OFF and IGN1 OFF and IGN2 OFF

Passive Key Reminder Unlock (SMK)

1. This function is not performed when vehicle speed is 3km/h or more.

2. When the driver door switch (Assist door switch) = OPEN and driver unlock state (Assist unlock state) are lock state,
passive KEY REMINDER signal received at the output ALL DOOR UNLOCK is for 1s.

3. UNLOCK signal is output 3 times as Max (1s-output is excluded) in case LOCK state is held even when UNLQCK signal
is output for 1s in (2). (1s cycle: 0.5 ON/QOFF)
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T1:1+0.1sec, T2:0.5 £ 1sec

Crash Door Unlock
1. FOB IN ON or KEY IN ON or ACC ON or IGN1 ON or IGN2 ON state Crash Input ON signal is ON, T1 is performed for

ALL DOOR UNLOCK output. (CRASH UNLOCK output)

A. CRASH UNLOCK signal 16ms LOW / 4ms HIGH supposed to be 4 times the input, CRASH UNLOCK ON to be
determined.

B. BCM CRASH UNLOCK signal is input from the sleep state is ignored.

. Above (1) Section of the IGN1 CRASH UNLOCK output is even ON — OFF CRASH UNLOCK output is maintained for

the remaining time.

. Above (1) CRASH UNLOCK output port for the T1 input CRASH UNLOCK again during the input signal is ignored.
. ALL DOOR UNLOCK output to the UNLOCK — LOCK Assist Unlock State, Driver Unlock State or when ALL DOOR

UNLQOCK output is performed during T2.

5. CRASH DOOR UNLOCK AUTO DOOR LOCK in conditions does not function.
6. CRASH DOOR UNLOQCK functions by other functions LOCK / UNLOCK control overrides.

. CRASH DOOR UNLOCK output after the output of other functions, and by the LOCK / UNLOCK request is ignored.

However, KEY IN OFF & ACC OFF & IGN1 OFF & IGN2 OFF when other functions by the LOCK / UNLOCK control
stick.

“IGN ON
by o OFF

Crash  OFF
gt ON

Al do ON
umiock OFF _

T1 =5.0sec

*IGN KEY ON : ON - KEY IN or Fob in or ACC ON or IGN1 ON or IGN2 ON
OFF - KEY OUT or Fob OUT or ACC OFF or IGN1 OFF or IGN2 OFF

. Crash Input for the input signal ON / OFF judging criteria are the following figure

OFF (Before Coash ON (Alter Crash)

HGH [
oot o
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T1:16 £ 2msec, T2 : 4 £ 2msec

Auto Door Lock/unlock Control (User Option)

1.

ALL DOOR LOCK signal is output if vehicle speed is 15km/h within T1 under IGN1 ON && Alt L ON. But ALL DOOR
LOCK , All DOOR LOCK signal is not output if all DOOR is LOCK or ALL DOOR are FAIL.

. LOCK signal is output 3 times as Max if either one DOOR is UNLOCK after LOCK signal output in (2).(1s cycle) But,

DOOR, which is LOCK from UNLOCK state during 3-time output, is ignored.

3. Relevant DOOR is FAIL if the state is UNLOCK after 3-time output.
4. LOCK signal is output once if the FAIL DOOR is UNLOCK again after the DOOR is LOCK.

. LOCK signal is output once if locked doors, which are LOCK state after LOCK signal output in (2), are unlocked again.

But, LOCK signal is output once for the relevant DOOR even when UNLOCK state continues after LOCK signal output.

. FAIL DOOR is cleared at IGN switch OFF.
. AUTO DOOR LOCK function is not performed when CRASH UNLOCK condition is met.



15k

Any door ON
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T1:max 1.5sec, T2:0.5 £ 0.1sec
ANY DOOR UNLOCK ON driver Unlock State Unlock or assist Unlock State Unlock or rear left Unlock State or rear right
unlock state

ANY DOOR UNLOCK QFF driver Unlock State Lock assist Unlock State Lock and rear left Unlock State and rear right
unlock state

Auto Door Lock By Shift Lever Change

1. IGN1 ON & Alt L ON state of 100msec in the close future, and ANY DOOR UNLOCK ANY DOOR UNLOCK ALL DOOR
(Driver door SW & Assist door SW & Rear left door SW & Rear right SW) in the conditions when Inhibit P, ON->OFF, ALL
DOOR LOCK to the output.

2. AUTO DOOR LOCK function is not performed when CRASH UNLOCK condition is met.

Auto Door Unlock By Key In Condition

1. ALL DOOR UNLOCK signal is output at IGN KEY IN—QUT. But, UNLOCK state that is ALL DOOR to UNLOCK does not
output.
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Door (1) ©ON
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swilih OFF
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unick COFF

T1:0.5+0.1sec

*1 ON(UNLOCK) : Driver Unlock State or assist Unlock State or rear left Unlock state or rear right unlock state =
UNLOCK

OFF (LOCK) : Driver Unlock State & assist Unlock State & rear left Unlock state & rear right unlock state = LOCK
*2 KEY IN ON : Key in switch ON or ACC =1 or IGN1 ON or IGN2 ON

KEY IN OFF : Key in switch OFF and ACC =0 and IGN1 OFF and IGN2 OFF

Auto Door Unlock (Only SMK)
1. Under under ANY DOOR LOCK, ALL DOOR UNLOCK signal is output at ACC ON—OFF.

ON
ACC
OFF

Do UNLOCK

swich LOCK

Unlock ON n
relay o

T1:0.55+0.1s

Auto Door Unlock By Driver Door Unlock State (User Option)

1. ALL DOOR UNLOCK signal is output one-time during T1 if ALL DOOR(Driver Door switch & Assist door switch & Rear
left door switch & Rear right door switch) is CLOSED and Driver Unlock State is Lock->Unlock.



CLOSE
Al door
OPEN

Detvar  UNLOCK
unlock

slae LOCK

OonN
Al door
unbock

OFF

T1:0.55 £0.1s

Auto Door Unlock By Shift Lever Change

1. ALL DOOR CLOSE & ANY DOOR LOCK state is the state of IGN1 & Alt L ON to OFF->ON when in Inhibit P after
300msec, CENTRAL DOQOR UNLOCK is the output.

Trunk Release Relay Control
Trunk Release Relay Control Data Flow

Trunk release switch ————————— - Tailgate release relay
TX trunk ———————®

SMK RKE trunk —————————9| BCM

P trunk tailgate ——————®
ATWS ———— ¥

Trunk Release Relay Control
1. Trunk Release Relay is ON during T1 when TX Trunk signal received.(NON-SMK)
Trunk Release Relay is ON during T1 when SMK RKE Trunk signal received.(NON-SMK)

2. Trunk Release Relay is ON during T1 when Trunk Release switch is OFF->QON.
But, ARMWAIT, ARM, REARM, ALARM mode, the Trunk Release switch input of the output does not.

ATWS ARM
CISARM ) —
X trunk N
SMK BKE trunk N
P trunk OFF

talgala

Trunik oN
relaase

swich OFF

Tailgate o |
relaaia
telay QFF
-
44

T1:500 £ 100msec

Key Interlock Control

Data Flow



ACC ———————— ————® Key solenoid

IGN1 ————— BCM

Key interlock switch ———————————9»

1. Key solenoid to the output of the ON KEY to make the subject does not fall. (If IGN1 ON or ACC subject to the key
Interlock switch input is OFF.)

2. In addition to the above conditions, the KEY OFF key solenoid output to fall out, to make conditions.

3. Key solenoid output OFF -> ON operation, 0.9sec ~ 1.5sec for the 7 - 10V and the behavior, then the voltage 6 - 9V to
maintain.

on 1
ACC

OFF

oM
WGN1

OFF
Key ONIGMD)
inler lock
smiich  OFFIOPEN) | i J

]

Standand

o 1 voltage 7 1w |
Koy lock T M' I.—
solenosd

OFF L

“r L

L} ] ™

T1:0.9~1.5sec

Tail Lamp Function In/out

Tail Lamp Function Block Diagram

Keyin ——pw
ACC » f—— EXT tailon —p»

— X
IGN 1 f——— INT tailon —p» L2
IGN2 ———p»

- Driver door switch —p
BOX — EXT tail actuator —p»

—— INT tail actuator —p

BCM

Tail switch ——p»

M/F switch
—— Auto light switch —pm-
PO .
PDM Fobin ——p»

Function Description

* General Function Condition
In BATTERY ON and Tail Lamp is off state, if user turns on the Tail Lamp switch (Tail switch ON), Tail Lamps are turned



on.
1. Tail Auto Cut Function Condition
The “Tail Auto Cut” strategy ensures that Tail lamps are turned off even if a driver forgets to turn them off. When the Tall
lamp is turned on by Tail lamp switch, after key insertion , and if a user removes key and opens the driver side door(or
vice versa), the Tail lamps are automatically turned off. While “Tail Auto Cut” function is active, if a user turns off the Tail
lamp switch or inserts key, “Tail Auto Cut” function will be deactivated and Tail lamps can be turned on.

- “Tail Auto Cut” state is memorized in ECU, so even if battery reset, this state is not erased.
- During the activation of Escort function, no Tail Auto Cut mode is possible and it is only after escort function
deactivation that Tail Auto Cut mode can be applied.

(1) CAN signal Tail Activity Condition
When tail lamp output condition is met, Tail Lamp activity CAN data (EXT Tail_Act & INT Tail Act) is also turned on.
When tail lamp output condition is not met, Tail Lamp activity CAN data (EXT Tail Act & INT Tail Act) is also turned

off.

(2) Internal signal Tail Activity Condition
When tail lamp output is on, internal signal Tail Lamp activity (Tail Lamp) is also turned on.When tail lamp output is
off, internal signal Tail Lamp activity (Tail Lamp) is also turned off.

N
Kay on
OFF

Tail Lamp O Ibartnal
swnch o Tal lamp an

Cpen

Drinsasr 3001
wnich

Cices

EXT tal on & OM | I
INT isl on

OFF

Acination 1l I
Taill auso cut ‘

Deacthwatbon | —

2. HEAD LAMP CONTROL
(1) Overview Description
This function describes the following features
A. Turn on and off Head Lamp Low by Head Lamp Low Switch input.
B. Turn on and off Head Lamp Low by Escort Function.
C. Turn on and off Head Lamp Low by Auto Light Control Request.
D. Turn on and off Head Lamp High by Head Lamp High Switch input.
E. Turn on and off Head Lamp High and Low by Passing Switch Input.
F. Output control of Head Lamp Low.
G. Output control of Head Lamp High.
H. Output control of Head Lamp High Indicator.
|. Qutput control of Head Lamp control for CANADA DRL.

Head Lamp Function IN/OUT
1. Head Lamp Function Block diagram



Key In > — Head lamp high on —#»
ACC ——Pp»
IGN1 —————p | Headlamplowon — ™

IGN2 ——— P - Head lamp low control —»
—— Canada actuator ——p»
——— Canada DRL Sts ———»|
——Driver door switch———»
— Head lamp low actuator —»

BOX

— Head lamp high actuator —»
——— Park brake switch ——P»

BCM
— Head lamp low switch —#»

M/F Switch  — Head lamp high switch —»

- Auto light switch ——»

Cluster —— ALTL —p»

SMK [ SMK RKE CMD ——p»

2. Head lamp low signal control

A. Head Lamp Low control output is ON if HEAD LAMP LOW output is ON by ‘Head Lamp Low switch ON * or ‘AUTO
LIGHT function’.

B. Head Lamp Low control output is OFF when HEAD LAMP LOW output is ON->QOFF,

3. Head lamp high control
Head Lamp High input and Head Lamp Passing input by M/F is Head Lamp High switch processing for single input same
MULTI-FUNCTION WIRING DESCRIPTION as Head Lamp High switch only input.
A. Head Lamp High Input When Head Lamp High switch ON that in IGN2 ON and Head Lamp Low control output is ON
by IMP, Head Lamp High is consider as input.

B. Head Lamp Passing InputWhen Head Lamp High switch ON that in IGN2 ON and Head Lamp Low control output is
OFF, Head Lamp Passing is consider as input.

4. Multi-function wiring description

M/F switch (Lighting switch)

Auto light switch Auio
Head lamp low switch Haad amg
Tail lamp switch Tal

Head lamp high switch Passing
Head lamp low control Higt

Front fog lamp switch Frore fog _

Rear fog lamp switch Raar fog

Function Description
1. Head Lamp Low Control
In IGN terminal State (IGN ON), if turn on the Head Lamp LOW switch(Head Lamp Low switch ON),



Head Lamp LOW outputs are turned on (Head Lamp Low ON).
When Tail lamp Off and headlamp Off conditions are satisfied at the same time, Head Lamp LOW and Tail LAMP turned

off simultaneous immediately.

2. Head Lamp High Control
In IGN terminal State(IGN ON) and Head Lamp Low switch On(Head Lamp Low switch ON), if turn on the Head Lamp

High switch(Head Lamp High switch ON), Head Lamp High QOutputs are turned on (Head Lamp High ON).

3. Passing Control
In IGN terminal State(IGN ON), If Head Lamp Passing switch Input(Head Lamp High switch ON & Head Lamp Low
control OFF) is detected then Head Lamp High Output(Head Lamp High ON) are turned on and Head Lamp Low

Qutput(Head Lamp Low ON) at the same time.

4. Canada DRL
A. If alternator level is high(ALT L=0On), BCM activates Canada DRL functionality and turns on the Head lamp high

(CANADA DRL=0n).

B. Deactivation if:
(1) Head lamp low On request by Head lamp switch or auto light head lamp Low control or

(2) Head high On request by passing switch or
(3) Parking brake switch On

ALT I - [
o

Head lamg 07—
low swich O
Passing On

swilch (s} | |

Park braka ©ON

saiich o | |

Head lamg 7

low sw Rch l'_l» | ! ‘ |_
e g i
TN e O B | O

5. Escort Function
After user generates the call of head lamp low light(Head Lamp Low switch On), if switch off ignition(IGN Off and START

Off), and then keep Head Lamp Low OQutput On (Head Lamp Low ON)state during 20min.

And after open and close driver side door(Driver door switch ON -> Driver door switch Off), user will have consequently
lighting of head lamp low(Head Lamp Low ON) during only 30sec.

During active “Escort Function”, if receive Lock request 2 times (2 LOCK) or cancel the lighting request of head lamp low
(Head Lamp Low switch Off & Auto Light switch Off), this function is released.

Lock request counting for 2 times (2 LOCK) is each follow cases:

(1) RKE CMD == Lock

(2) SMK RKE CMD == Lock

(3) Passive Access Lock== Lock
If open the Driver door(Driver door switch ON) or close(Driver door switch Off), former lock counter is cleared, and

start new 2 times lock counting.

6. Head Lamp Welcome Function
"Multifunction switch head lamp or auto light position and lock stated, if remote unlock, and then keep head lamp output

on state during 15second.Lighting state, if remote lock and unlock, immediately light turn off.”

- While escort function is activated, Tail lamp is keeping the turn on state and does not go to Auto cut and after
finish escort state and user removes key, it can go Auto cut mode.

- While the “Escort Function” is activated by ‘Head Lamp Low Switch’, if change from ‘Head Lamp Low Switch’ to
‘Lamp Auto Switch’, “Escort Function” is deactivated, because Lamp Auto mode is ‘Lamp Off’ condition.




- While the “Escort Function” is activated by ‘Lamp Auto Switch’, if change from ‘Lamp Auto Switch’ to ‘Head
Lamp Low Switch’, “Escort Function” is keeping the activation state, because of ‘Head Lamp On’ condition.

- After IGN terminal off 20 minute timers is started, but as soon as door is opened and closed then 30sec timer is
engaged.

ON
Lock Heguest

ok

Auto Light Control
1. Overview Description
This function describes the following features.
A. Input detection by Auto Light Sensor.
B. Generate Auto Light Out Status data.
C. Send Auto Light Out Status.
D. Tail Lamp Control by Auto light Mode.
E. Head Lamp Low Control by Auto light Mode.

F. AV Tail Control by Auto Light sensor level.
Auto Light Mode State Diagram is based on Auto Light Sensor's level.
Power condition of Auto Light Action.

G. When ACC, IGN, START terminal states, Auto Light Sensor operates.

Auto Light Control Function In/out
1. Auto Light Control Function Block Diagram

M/F switch Auto light switch —
AV tail —p»
——— Auto light sensor — BCM
Auto light }— Auto light ground
sensor
-d}—— Auto light power

2. Function Description
In ACC, IGN, START terminal states, monitoring of the auto light sensor supply’s range (Auto Light Power) is performed
and a failure is raises up (Auto Light failure) when the supply’s voltage is out of range(outside of range [4V:6V]).
If Auto Light failure occurs and as long as this error is present, the tailLamp and head lamp low must be turned on
regardless of the sunlight level provided by the sensor.
When physical Auto Light sensor failure occurs the Lamps are turned on, because a zero voltage level is provided by the
sensor when internal failure is present.
This is designed to prevent any head lamp cut off when the failure occurs during the night.



AV Tail Output Control is started In ACC, IGN,START regardless of MF switch Auto Light switch. CAN signal AV Tail is
set/reset at the same time as AVTail.

NAVI CLUSTER
ON 0.4 +/- 0.10[V] 1.0 +/- 0.10[V]
OFF 0.75 +/- 0.10[V] 2.3 +/- 0.20[V]

Front Fog Lamp Control

1. Overview Description
This function describes the following features
A. Turn on and off Front Fog Lamp by Front Fog Lamp switch input.
B. Versus variant (NA, Non-NA), function description

Front Fog Lamp Function In/out
1. Front Fog Lamp Function Block Diagram

IGN 2 -
M/F switch Front fog switch —pm» Front fog on ——p=
BCM BOX
BOX —— Front fog actuator —

2. Function Description
(1) In case of (IGN2=0ON) & (HeadLampLow=0N) & (HeadLampHigh=0ff), if Front fog lamp switch input is detected
(FrontFogSW=0n), Front fog lamp output (FrontFogON=0n) is turned ON.

(2) If fails to activate front fog lamp output, indicator (FrontFogIND) is also turn off.

OFF

Hhasd on
amg low

OFF
Hesd -
amp high

OFF

Front log ON
smilch
QFF

g |6

Body Electrical System > BCM (Body Control Module) > Body Control Module (BCM) >
Repair procedures

Trouble Diagnostics When Using GDS




'

1. The body control module can diagnose by using the GDS more quickly.
The BCM communicates with the GDS and then reads the input/output value and drives the actuator.

2. To diagnose the BCM function, select the menu of model and body control module.

3. To consult the present input/output value of BCM, "Current DATA". It provides information of BCM input/output conditions of
power supply, turn signal/brake lamp, headlamp, door, locks, outside mirror, wiper, auto-light and transmitters etc.
A. BCM Service data



B Current Data

( StandardDisplay 2 [ Fulitist 2]  Graph

2 )(1tems List 2 ) Reset MinMax.)[ Record [ Stop 2)

—
=}
=

I Sensor Name Value Unit
[ Key in switch|[Manual Key Type) our - ”~
OAcc ON -
OIGN1 ON -
CJIGN2 ON -
I Tail Lamp Switch OFF -
O Head Lamp Switch OFF -
[JAuto Light Switch OFF -
O Head Lamp High Switch OFF -
[J Front Fog Switch OFF -
O Washer Switch OFF -
CJINT Switch OFF -
[ Mist Switch OFF -
O Key Inter Lock Switch[Manual Key Type] ON -
[ Stop Lamp Switch(5AT Only) ON -
CIRoom Lamp Output OFF -
[ Foot Lamp Output ON -
O lgnition Key Hole Nlumination[Manual Key Type) OFF -
[ Auto Light Power ON -
CIAV Tail Output ON
O Key Inter Lock Solensid{Manual Key Type) OFF -
[ Security LED OFF - -
[CJAssist Seat Belt Indicator OFF - ”
[ Navigation wakeup signal OFF -
O Wiper low relay OFF -
O Head lamp low signal output OFF -
[ RPAS Buzzer Output OFF -
[ DAL option Line NONE -
[ Defogger SW OFF -
O Crash Input Signal OFF -
O Inhibit R SW OFF -
C1ATM solenoid(Automatic Transmission) OFF -
O Key Inter Lock Solenoid(Manual Key Type) OFF -
[ Battery Voltage Monitering Input 11.28 V
O int Volume 500 V
[ Auto light sensor 059 V
O Rear Left Seat Warmer Switch OFF -
[ Rear Right Seat Warmer Switch OFF -
[ Rear Left Seat Warmer Output OFF -
[ Rear Right Scat Warmer Output OFF -
[0 RK RX Status NO RX -
O Number of RK[+RK] o -
[ Aute Door Leck State Shift Lever(AJT o... -
[ Auto door unlock SHIFT LEV. -
O 2-Turn Unlock ENABLE -
O Arm{Disarm by door key[+RK) ENABLE -
O Hom answer back(+RK) ENABLE -
O Head Lamp Escont ENABLE -
[0 Key Reminder Status DISABLE -

B. CLU(Cluster) Service data



£ Current Dala

( StandardDisplay s )| Fulllist 2] Graph 2 |(items Lists || ResetMinMax || Record | Stop 2]
[Sensur Name Value Unit
O gnition 1 ON -

O !gnition 2 ON -
[ Cruise Main Indicator OFF -
O Front fog Indicator OFF -
O High Beam Indicator OFF -
O Door open Indicator OFF -
O P Inhibit output ON -
R Inhibit output OFF -
[ Seat belt indicator OFF -
N Inhibit ouput OFF -
0D Inhibit output OFF -
O FUEL_INPUT 17.0 L
[ Battery Voltage on CLU 127 V

C. SJB(Smart junction box) Service data



& Current Data
( Standard Display  J( Fullit 2 )  Graph 3 ) tems List 2 ][ Reset MinMax. || Record |( Stop 2
| Sensor Name Value Unit
[ Rear Left Door Open Switch CLOSE -
[J Rear Left Door Actuator Position Switch UNLOCK -
[J Rear Right Door Open Switch CLOSE -
[ Rear Right Doer Actuator Position Switch UNLOCK -
[ Assist Door Open Switch CLOSE -
[ Driver Door Open Switch OPEN -
O Parking brake switch PARK -
[OTailgatefTrunk Open Switch CLOSE -
O Hood Switch OPEN -
O Driver Seat Belt Switch UNBUCKLED -
[ Assist Seat Belt Switch(Option) BUCKLED -
[ TailgatefTrunk Release Switch OFF -
[ Brake Fluid Switch OFF -
O gnition 1 ON -
[Jignition 2 ON -
[ Front fog lamp relay OFF -
O AV Tail Output OFF -
O Tail Lamp Relay OFF -
O Head Lamp High Output OFF -
O Head Lamp Low Output OFF -
[ Front Deicer Relay OFF - o
O Rear defogger relay OFF - -
[JBurglar Alarm Horn Relay OFF -
[ Start Inhibitor Relay OFF -
O Tailgate/Trunk Release Relay OFF -
[ Central door lock switch OFF -
O Power Window Relay ON -
[ Assist Door Actuator Position Switch UNLOCKE -
[ Driver Door Actuator Position Switch UNLOCK -
[JAssist Door Key Unlock Switch OFF -
O Driver Door Key Lock Switch OFF -
O Driver Door Key Unlock Switch OFF -
[ Turn Left Switch OFF -
O Turn Right Switch OFF -
O Hazard Switch OFF -
[ Central door unlock switch OFF -
[JDoor unlock relay OFF -
[ Door lock relay OFF -
CJHID Option OFF -
[0 Static Bending Lamp LH Output OFF -
[ Static Bending Lamp RH Output OFF -
O Trunk LID Outside Handle Switch OFF -

4. To perform compulsory operation on BCM input factors, select "ACTUATION TEST".



£ Actuation Test

Test ltems

Wiper relay

Room lamp

Foot lamp

Ignition key hole illumination[Manual Key Type]
Security LED Output

Assist seat belt indicator

Key Interlock Solencid|Manual Key Type|

# Duration # Conditions * Result
0.7S Once | 1. OoN Success
Start
Stop
Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the crash pad lower panel (A).

3. Remove the reinforce panel after loosening the mounting bolts.

4. Remove the duct (A) after removing the screw.

5. Remove the accelerator pedal module.
(Refer to the FL group - "accelerator pedal”)




6. Remove the body control module after loosening nut (1EA) and screw (1EA) and disconnecting the connectors (A).

1. Install the body control module.
2. Install the accelerator.
3. Install the reinforce panel.

4. Install the crash pad lower panel.

Body Electrical System > Seat Electrical > Components and Components Location

Component Location

1. Slide motor 5. Power seat control switch
2. Front height motor 6. Recline motor



3. Rear height motor 7. Recline control switch
4. Lumber support motor 8. Lumber support switch

Body Electrical System > Seat Electrical > Power Seat Motor > Repair procedures

Power Seat Motor
1. Disconnect the connectors for each motor.
A : Front height motor
B : Slide motor
C : Rear height motor
D
E

- Recline motor

: Lumber support motor




2. With the battery connected directly to the motor terminals, check if the motors run smoothly.
3. Reverse the connections and check that the motor rotates in reverse.

4. If there is an abnormality, replace the motors.

112 1
12(3 4 3 4 112

(B] [A.C,D] [E]

~——————___ Terminal NO.

Position — M
, up 2 1
Front height motor A B 1 2
) Front 1 4
Slide motor B Rear 4 1
) UP 1 4
Rear height motor C Down i 1
Front 2 1
Recline motor D Rear 1 2
Front 1 2
Lumber support E Rear 5 1

Reclining Motor Limit Switch
1. Disconnect the limit switch and operate the limit switch.

2. Check for continuity between the terminals.
3. Make sure that the seat operation is normal in the reverse after the maximum operation.
4. If there is an abnormality, replace the limit switch.



Terminal
Position L 2 3 ‘
Front Oo—0
Rear O O

Body Electrical System > Seat Electrical > Power Seat Control Switch > Schematic Diagrams

Circuit Diagram




[Driver-Non-IMS]

[}a

15

) e
Front height motor M Ll
k3| 20 . .. ,
Down ~ Front height
Up 7 switch
Rear height motor M E
D> “Rear hoight|
—c switch
Lt [ ]e
H(El'lt 3 ;[
Slide motor M R HH
— — 4 Siide switch |
. 4 -:H; I 2
nt'llll : 1'. _—l
Front 1
Recline L.
motor M " o 2
S Recline switch
Hr.lmt 16
Lumber support M
motor =1 - _
Rear Lumber support switch to
1234 sezag
WUE BUEEY EEY
No. Description No. Description
1 | Lumber support motor (Rear) | 11 Recline motor (Front)
2 Seat relay (-) (Front) 12 Recline limit switch (-)
3 Seat motor (Front) 13 Recline motor (Rear)
4 Seat motor (Rear) 14 _
5 GND 15 Battery (+)
6 Rear height motor (Up) 16 Lumber motor (Front)
7 Rear height motor (Down) 17 GND
8 Seat relay (-) (Rear) 18 -
9 Front height motor (Up) 19 -
10 Recline limit switch (-) 20 Front height motor (Down)




[Passenger]

B__+
3
SN -
. *] M2 RELAY < Switch 3
Slide M . o
motor [k | Shide switch
: 2 i !
Rear Y “
Front a
Recline , "™ 5 .
motor - 12
1"
Rear
;3 _ s _i_ _2
& Lo RUZ
No. Description No. Description
1 Seat relay (-) 7 | Seat motor (Front)
2 | Seat motor (Rear) 8 -
3 Battery (+) 9 -
4 | Recline motor (Front) | 10 -
5 | Recline limit switch (-) | 11| Recline motor (Rear)
6 | Seat relay GND (-) | 12| Recline limit switch (-)
Lumber Support -
[ pport] Lumber suppor
switch
No. Description
1 Battery (+)
R 2 GND
1]2/3]|4 3 |Lumber support motor (Front)
Lumber swilch 4 [Lumber support motor (Rear)

Body Electrical System > Seat Electrical > Power Seat Control Switch > Repair procedures

With the power seat switch in each position, make sure that continuity exists between the terminals below. If continuity is not
as specified, replace the power seat switch.

A : Power seat control switch

B : Lumber support switch




o

Driver power seat control switch (Non - IMS)

Front height control switch | Siide control switch

Rear height control switch hw recline control switch|

Lumber suppart control switch

Up

Down

N

LH

HEI

SEAT

Front

Rear

Up

Down

N

LH

LH

HEI

REC

Front

Rear

Front

Raar

Remark

Q

O

@)

Q

Q

Q

Q

Q

Battery @

Q

GNDS

Q
[¢)

Front height motor

Front height motor

Seat motor

Seal motor

Seal relay GND ©

Seat relay GND ©

Rear height motor (Up)

olvln|o|le|ls(le|R(S|a

Rear height motor {Down)

-
——

Recline motor (Front)

-
w

Recline motor (Rear)

-
n

Recline limit switch©

-t
o

Recline limit switch©

-

Lumber support motor (Rear)

-
-]

Lumber support motor (Front)

T

Lumber GND©

[Driver power seat control switch]



Driver Lumber Switch

Lumber switch
Remark
Rear Neutral Front
1 @) @)
2 O 0
3 O O
4 O @)
[ 1234 ]
Passenger power seat control switch
Slide control switch Rear recline control switch
N RH RH N Remark
SEAT Front Rear Front Rear REC
3 Q Q Q Battery ®
7 O O Seat motor (Front)
2 Q O Seal motor (Rear)
4 O o Recline motor (Front)
n O @) Recline motor (Rear)
6 @] Seal relay GND ©
1 @) Seat relay GND @
5 O Recline limit switch ©
12 O Recline limit switch ©
1z2l[T|[aas
T TT/RNE
Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the seat control switch (A).

3. Remove the seat side cover (A).
(Refer to the BD group - "Front seat")




4. Disconnect the power seat control switch connector (A).

5. Remove the power seat control switch (A) after removing the mounting screws (3EA).

NOTE
" - Make sure that the IMS control switch connectors and related coﬁnec':'tors"are"plug'gedmin pfope"rly. :
- Check the IMS control switch operates normally.

1. Connect the connectors and reassemble the IMS control switch.

2. Reassemble the seat side cover.

Body Electrical System > Seat Electrical > Seat Heater Switch > Schematic Diagrams

Circuit Diagram




[Air ventilation + Seat Heater]

— BATT(16)

£

> HEAT MODE DRIVER(10)

> HIGH HEAT INDICATOR DRIVER(11)

[ LOW HEAT INDICATOR DRIVER(12)

> COOL MODE DRIVER(13)

> HIGH COOL INDICATOR DRIVER(14)

= LOW COOL INDICATOR DRIVER(15)

> HEAT MODE PASSENGER (5)

> HIGH HEAT INDICATOR PASSENGER (6)

> LOW HEAT INDICATOR PASSENGER (7)

— COOL MODE PASSENGER (2)

> HIGH COOL INDICATOR PASSENGER (3)

> LOW COOL INDICATOR PASSENGER (4)

O ILL+ (9)

F [Automatic Transmission)]
> ILL- (1)
TH
1123343818
g0y EAse
NO. Description(Driver) NO. Description(Passenger)
10 Heat Mode 2 Cool Mode
11 Heat Indicator(Low) 3 Cool Indicator(Low)
12 Heat Indicator(Hi) 4 Cool Indicator(Hi)
13 Cool Mode 5 Heat Mode
14 Cool Indicator(Low) 6 Heat Indicator(Low)
15 Cool Indicator(Hi) 7 Heat Indicator(Hi)
1 lllumination - 1 lllumination -
9 lllumination + 9 lllumination +
16 Battery 16 Battery




[Seat Heater]

S BATT(16) )

= —HEAT MODE DRIVER(10) -
. >HIGH HEAT INDICATOR DRIVER(11) _
- > LOW HEAT INDICATOR DRIVER(12) )

- >HEAT MODE PASSENGER (5)
v —HIGH HEAT INDICATOR PASSENGER (6) ,.@"i—f-'-éw
. >LOW HEAT INDICATOR PASSENGER (7) I

—ILL+ (9)
¥ K
ILL- (1)
[Automatic Transmission]
O e T
it
NO. Description(Driver) NO. Description(Passenger)
10 Heat Mode 5] Heat Mode
11 Heat Indicator(Low) 6 Heat Indicator(Low)
12 Heat Indicator(Hi) 7 Heat Indicator(Hi)
1 llumination - 1 lllumination -
9 lllumination + 9 lllumination +
16 Battery 16 Battery




[Air ventilation + Seat Heater)

> BATT(16)

> HEAT MODE PASSENGER(10)

> HIGH HEAT INDICATOR PASSENGER(11)

}

> LOW HEAT INDICATOR PASSENGER(12)

_ >HEAT MODE DRIVER (5)

> HIGH HEAT INDICATOR DRIVER (6)

} t ¢t

— LOW HEAT INDICATOR DRIVER (7)

> COOL MODE DRIVER (2)

> HIGH COOL INDICATOR DRIVER (3)

> LOW COOL INDICATOR DRIVER (4)

> ILL+ (9)

> ILL- (1)

e e )
12345678 W, o @ | W
heeesssseg ) - -Q T -
agugRune : :
= [Manual Transmission)
NO. Description(Passenger) NO. Description(Driver)
10 Heat Mode 2 Cool Mode
11 Heat Indicator(Low) 3 Cool Indicator(Low)
12 Heat Indicator(Hi) 4 Cool Indicator(Hi)
13 - 5] Heat Mode
14 - 6 Heat Indicator(Low)
15 - 7 Heat Indicator(Hi)
1 lllumination - 1 lllumination -
9 lllumination + 9 lllumination +
16 Battery 16 Battery




[Seat Heater]

—BATT(16)

—HEAT MODE PASSENGER(10)

>HIGH HEAT INDICATOR PASSENGER(11)
SLOW HEAT INDICATOR PASSENGER(12)

L I

~ >HEAT MODE DRIVER (5)
v —HIGH HEAT INDICATOR DRIVER (6)
s —LOW HEAT INDICATOR DRIVER (7)

SILL+ (9)

DILL- (1)

o
W
e
o
[ ¥
[ B

LI
=
=

"

"

L

L

[Manual Transmission]

NO. Description(Passenger) NO. Description(Driver)
10 Heat Mode 5 Heat Mode
11 Heat Indicator(Low) 6 Heat Indicator(Low)
12 Heat Indicator(Hi) 7 Heat Indicator(Hi)
1 lllumination - 1 lllumination -
9 lllumination + 9 lllumination +
16 Battery 16 Battery

Body Electrical System > Seat Electrical > Seat Heater Switch > Repair procedures

Front Seat Heater Switch
1. Disconnect the negative (-) battery terminal.

2. Remove the floor console upper cover.
(Refer to the BD group - "Console")

3. Remove the seat heater switch connectors from the floor console upper cover (A).
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4. Operate each seat heater switch and check that continuity exists between the terminals.
If there is no continuity, replace the seat heater switch

[AIT]
( } - passenger
Wﬂl 8 5 6 7
1 1 11(6} 1
Position™~._| o5) {6) 27)
Heat (Hi) Oo——0O—0O
Heat (Low) O O O
[M/T]
{ } - passenger
Terminel 16 10) 11) 7(12
Position ™~_| S bt 18
Heat (Hi) OO0
Heat (Low) O O O
Jerminal R
~ 1
F'ositiur—'u‘“\\
lilumination O——wW—0

Rear Seat Heater Switch
1. Disconnect the negative (-) battery terminal.

2. Remove the rear door trim.
(Refer to the BD group - "Rear door")

3. Remove the power window switch(A).

4. Turn rear seat heater switch ON and check that continuity exists between the terminals.
If there is no continuity, replace the seat heater switch.
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Position
ON(Push) | OFF(Free) Remark
Terminal
6 g SIG input
7 SIG output
1 lllumination -
10 lNlumination +

1. Install the seat heater switch.
2. Install the power window switch.

3. Install the rear door trim.

Body Electrical System > Seat Electrical > Seat Heater > Components and Components
Location

Component Location

[Front Seat]

Seat heater

Seat back
[ ] = Seat heater

switch (LH)
Seat heater

Seat heater
switch (RH)
[Seat cushion]

Body Electrical System > Seat Electrical > Seat Heater > Schematic Diagrams

Circuit Diagram




[Front Seat Heater]

2= o
- o

L

Back Heater 2

Back Heater

Back Heater [Back Heater)

[Cushion Heater]

izt

- atm

Cushion
Heator NTC

Cushion Heater X

&,

Connector A Connector B Connector C

Body Electrical System > Seat Electrical > Seat Heater > Repair procedures

First Seat Heater
1. Check for continuity and measure the resistance between No.4 and No.6 terminals.

[Cushion]



No. Description No. Description

1 NTC 4 GND

- 5 GND

3 NTC 6 VCC

[Back]
1
2
)

Standard value (Fabric / Leather)
Cushion : 3.89 Q + 10%

Back: 3.11 Q£ 10%/4.13 Q + 10%
Set:700+10%/8.90Q+10%

2. Operate the seat heater after connecting the connector, and then check the thermostat by measuring the temperature of
seat surface.

Standard value (Fabric / Leather)
Cushion :

1 Step: 40 £ 2°C(104 + 3.6°F)

2 Step: 42 £2°C(107.6 £ 3.6°F)
Back:

1 Step: 46 £+ 2°C(114.8 £ 3.6°F)

2 Step:52+2°C(125.6 £ 3.6°F)

Body Electrical System > Seat Electrical > Seat Heater (Non-Air Ventilation) > Components
and Components Location

Component Location




[Front Seat]

Seat heater

[Seat back]

Seat heater

[Seat cushion]
[Rear Seat]
Seat heater
Seal heater [Seat back]

[Seat cushion]

| Seat heater
switch (LH)

Seat heater
switch (RH)

[Seat heater switch - LH]

&
o4

[Seat heater switch - RH]

S
A

Body Electrical System > Seat Electrical > Seat Heater (Non-Air Ventilation) > Schematic

Diagrams

Circuit Diagram



[Seat Heater Unit

(Non-air ventilation)] IG1}
BAT (+) '
GND'
Switch signal’ 3 2
LED high' 12 >
LED low 10
f [Back Heater]
NTC
6
7 \
[Seat Heater Unit] - -

[Cushion Heater]

No. Description No. Description

—TT 1 NTC(+) 7 Heater(-)
1 21 3 4 5 2 Heater(+) 8 GND
—— 3 Switch signal 9 :

i J 4 BAT(+) 10 LED Low
5 IGN 1 11 .

6 NTC(-) 12 LED High




[Front Seat Heater]

ZZ
Cushion Heater
B
>
A
Connector A Connector B Connector C

e
=F




[Rear Seat Heater]

(Bench)
B ——:ﬂ

Cushion Heater \_

(Split) "‘\

A

Connector A

Connector B

Connector C

Body Electrical System > Seat Electrical > Seat Heater (Non-Air Ventilation) > Repair

procedures

First Seat Heater

1. Check for continuity and measure the resistance between No.4 and No.6 terminals.

[Cushion]

1 2 3 4
[Connector A)




No. Description No. Description

1 Heater (-) 3 NTC (+)

2 NTC (-) 4 Heater (+)

[Back]

Connector C r\\

1 s - “
\\‘ Connector B

2. Measure the resistance between No.1 and No. 4 in the A connector to check the cushion and back heater.

Standard value
Set (Cushion+Back) : 2.65Q + 10%

3. Measure the resistance between No.4 in the A and No. 1 in the B connector to check the cushion heater.

Standard value
Cushion : 1.3 £ 10%

4. Measure the resistance between No.1 and No. 2 in the C connector to check the back heater.

Standard value
Back: 1.35Q + 10%

5. Operate the seat heater after connecting the connector, and then check the thermostat by measuring the temperature of
seat surface.

Standard value (Fabric / Leather)
Cushion :

1 Step: 40 £ 2°C(104 + 3.6°F)

2 Step: 42 £2°C(107.6 £ 3.6°F)
Back:

1 Step: 46 + 2°C(114.8 £ 3.6°F)

2 Step: 52 £2°C(125.6 £ 3.6°F)

Rear Seat Heater
1. Check for continuity and measure the resistance between terminals as below.



Connector A

% Refer to the "Circuit Diagram” to check the connector B and C.

2. Measure the resistance between No.1 and No. 2 in the A connector to check the cushion and back heater.

Standard value
Set (Cushion+Back) - Bench type : 2.90Q £ 10%
Cushion - Split type : 8.0Q £ 10%

3. Measure the resistance between No.3 in the A and No. 1 in the B connector to check the cushion heater.

Standard value
Cushion - Bench type : 2.20 £ 10%

4. Measure the resistance between No.1 and No. 2 in the C connector to check the back heater.

Standard value
Back - Bench type : 1.7Q £ 10%

5. Operate seat warmer after connecting the 4P connector, and then check the thermostat by measuring the temperature of
seat surface.

Standard value (Fabric / Leather)
Cushion :

1 Step: 40 £ 2°C(104 + 3.6°F)

2 Step: 42 £2°C(107.6 £ 3.6°F)
Back:

1 Step: 46 £+ 2°C(114.8 £ 3.6°F)

2 Step:52+2°C(125.6 £ 3.6°F)

Body Electrical System > Seat Electrical > Air Ventilation Seat > Components and
Components Location



[Front Seat]

4 ™

1. Ventilation blower 3. Ventilation seat switch
2. Ventilation ECU

Components (2)



[Ventilation Blower]

Ventilation Blower

Connector
Connector Pin Description
1 -
2 12V
3 RPM Control
4 Ground
5 -

Components (3)



[Ventilation Control Unit]

No. Description No. Description
1 |NTC Return 9 |NTC
2 | LED - Low Vent 10 | LED - High Vent
3 LED - Low Heat 11 | LED - High Heat
4 | Blower 1 Speed Control | 12 | Blower 2 Speed Control
5 | Momentary Vent Switch | 13 | Momentary Heat Switch
6 | Bolwer Motor Power 14 | Blower Motor Return
7 | Ignition Run 15 | Heater Mat 2
8 | Ground 16 | Heater Mat 1

Body Electrical System > Seat Electrical > Air Ventilation Seat > Schematic Diagrams

Circuit Diagram




[Front Seat)

Ventilation Switch | ' Ventilation Control unit Heater
2(B+
il 6 ®
7
i 13 Heat SIW Temp SensorIN 9 1
12
f 5 Cool S'W Temp Sensor OUT 1 13
1
! 11 HTD high indicator GND 15,16 4@
8
I 3 HTD low indicator 50
&
' 10 Cool high indicator Blower+ 6 2
6 _
I 2 Cool low indicator Blower motor speed control 4 3 M
7 IGN
8 GND Blower - 14 14
. Blower

Body Electrical System > Seat Electrical > Air Ventilation Seat > Description and Operation

Using the blows power of FAN on seat, remove the moisture, sweat and warmth from occupants and surface of seats.

It inhales the indoor air through the blower installed at the seat cushion lower part, and supplies the air into the seat cushion
and the seat back through the duct.

It sends a slight air throughout the seat surface through the air channel set up at seat cushion and seat back.

NOTE
1. Make sure not to spoil drink or water on the seat when equipping with ventilation system seat
2. Because of inhaling the slight air, it is difficult to feel the air strength by the sense of touch.

Body Electrical System > Seat Electrical > Air Ventilation Seat > Repair procedures

[Front Seaft]

1. Remove the front seat assembly.
(Refer to Body group - "Front Seat")

2. Remove the seat back cover and cushion cover.
(Refer to Body group - "Front Seat")

3. Remove the ventilation duct (A) after loosening screws and removing fixing hook (B).



4. Remove the air ventilation panel (A) and fixing clip (B) from seat cushion.

5. Remove the climate blower and duct (A) after loosening the fixing clips and screws.
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7. Disconnect the connector and remove the air ventilation control unit.
[Driver]

[Passenger]




[Front Seaft]

1. Install the connectors and air ventilation control unit.
2. Install the air ventilation duct and blower.

3. Install the seat back cover.

4. Install the seat assembly and seat track cover.

Body Electrical System > Fuel Filler Door > Components and Components Location

Component Location

1. Fuel filler door open switch 2. Fuel filler door release actuator

Body Electrical System > Fuel Filler Door > Fuel Filler Door Release Actuator > Repair
procedures

1. Remove the trunk room left side trim.



(Refer to the BD group - "Interior trim")

2. Remove the fuel filler door release actuator (A) after loosening the mounting bolts.

4. Check for continuity between terminal No.1 and No.2.
If there is no continuity, replace the fuel filler door release actuator.

Body Electrical System > Fuel Filler Door > Fuel Filler Door Open Switch > Repair
procedures

1. Remove the driver door trim.
(Refer to the BD group - "Front door”)

2. Remove the switch assembly connector (A) from the door trim.

3. Check for continuity between the terminal No.1 and No.2.

NO Description NO
1

Description
Fuel filler door B+

GND




‘ 2 ‘ Fuel filler door actuator ‘ 4 ‘ Trunk lid switch

4. Remove the fuel filler door switch assembly (A) after pressing the fixing clips (B).

Body Electrical System > Fuses And Relays > Components and Components Location

Component Location




[Engine Room Relay Box]|

7~ )
17 18

19

Engine room relay box

"

1. Deicer relay 7. Wiper relay 14. Horn relay

2. Not used 8. Not used 15. Rear defogger relay
3. HAC relay 9. Not used 16. Engine control relay
4. Rain sensor relay 10. Start relay 17. PDM (ACC)

5. Blower relay 11. C/Fan (low) relay 18. PDM (IG1)

6. B/Horn relay 12. C/Fan (hi) relay 19. PDM (1G2)

13. Fuel pump relay 20. Head lamp washer




[SJB - Smart Junction Box]

Passenger compartment
junction box
(SJB)

Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) >
Components and Components Location

Components
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e AEHER|R, 40A L HAC
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USED) KGN 1
RELAY ENGINE a a0
ECH CONTROL , ET2
REALY IP B+3 ) ETI h
30A 50A _ EMS Wiper :’:&-‘
e || il = | TS Retay (| Ratay
d 7 i .- 18 L
9 ges | Esa 5 © Enn || En
(NOT CIFAN | CI/FAN 3,:‘., (NOT J)|| BHom || Blower
Used) H) | (Lo) Relay | U Relay
Relay | Relay |
Relay NO. | Relay Name Type
E61 RR HTD Relay Plug Micro
E63 C/FAN (HI) Relay Plug Micro
E64 C/FAN (LO) Relay Plug Micro
E65 Start Relay Plug Micro
E67 Deicer Relay Plug Micro
E70 HAC Relay Plug Micro
E71 Wiper Relay Plug Micro
E72 Rain SNSR Relay Plug Micro
E73 B/Hom Relay Plug Micro
E74 Blower Relay Plug Micro
EMS RLY.1| F/PUMP Relay Plug Micro
gox | BLY.2 [ Hom Relay Plug Micro
RLY.3| Engine Control Realy| Plug Mini

% USE THE DESIGNATED FUSE AND RELAY ONLY




Circuit

Fuse Name (A) |Circuit Protected
IP B+ 2 60A | I'P Junction Box
(P/SEAT DRV 30A. P/SEAT PASS 20A. AMP 30A, PDM 2 7 5A, IPS 5, IPS 6, ARISU 2)
B+ 4 BOA |-
MULTI IGN 2 40A | E/R Fuse & Relay Box (Starl Relay), Fuse & Relay Box (PDM 3(IG 2) Relay), Ignition Switch
FUSE ABS 1 40A | ESC Module
RR HTD 40A | E/R Fuse & Relay Box (RR HTD Relay)
BLOWER 40A | E/R Fuse & Relay Box {Blower Realy)
IPB+1 60A | E/R Fuse & Relay Box (PDM 1 25A, MODULE 3 7.5A, S'THEATER FRT 20A, S'THEATER RR 15A,
TRUNK 10A, PAWDW LH 25A, PAWDW RH 25A, AUDIO 15A)
MDPS 80A | EPS Control Module
WIPER 10A | PCM
RR HTD IND 10A | A/C Control Module
AMS 10A | Battery Sensor
TCUA1 20A |PCM
STOP LP 15A | E/R Fuse & Relay Box (HAC Relay), Smart Key Control Module, Stop Lamp Switch
DEICER 20A | E/R Fuse & Aelay Box (Delcer Relay)
H/LP WASHER 20A |-
LDC 1 30A |- N
C/FAN 40A | E/R Fuse & Relay Box (C/Fan(HI) Relay, C/Fan(LO) Relay)
ABS 2 30A | Multipurpose Check Connector, ESC Module
FUSE LDC 2 30A -
CVVL 40A |-
IP B+ 3 50A | E/R Fuse & Relay Box (ROOM LP 10A, SUNROOF 20A, DR LOCK 20A. IPS 1, IPS 3, ARISU 1)
IGN 1 40A | Fuse & Relay Box (PDM 1(ACC) Relay, PDM 2(IG 1) Relay), lgnition Switch
EMS 40A | EMS Box (HORN 15A, ECU 3 10A, ECU 1 30A, F/PUMP 20A)
ECU 4 10A | PCM
TCU 2 15A | Back-Up Lamp Switch, Vehicle Speed Sensor, Transaxle Range Switch
ABS 3 10A | E/R Fuse & Relay Box (HAC Relay), Stop Lamp Switch, ESC Module, Multipurposs Check Conneclor
B/UP LP 10A | A/V & Navigation Head Unil, Audio, Electro Chromic Mirror, BCM, Rear Combination Lamp(In) LH/RH
A/CON 10A | A/C Control Module
HORN 15A |EMS Box (Hom Relay), E/R Fuse & Relay Box (B/Hom Relay)
FIPUMP 20A |EMS Box (F/Pump Relay)
ECU 3 15A  |PCM
SNSR 1 15A | Oxygen Sensor (Up/Down), E/R Fuse & Relay Box (C/FAN (HVLO) Relay)
INJECTOR 10A | EMS Box (F/Pump Relay)
SNSR 3 10A | Camshaft Position Sensor #1, #2, Immobilizer Module
SNSRH 2 10A | Canister Close Valve, Crankshaft Position Sensor, Variable Intake Solenoid Valve,
Qil Control Valve #1, 2, Purge Control Solenoid Valve
IGN COIL 20A | Condenser, Ignition Coil #1, #2, 43, #4
ECU 1 30A | EMS Box (Engine Control Relay)

% USE THE DESIGNATED FUSE AND RELAY ONLY.

Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) >
Description and Operation

Network Configuration

The Network of the SJB(Smart Junction Box) consists of Low speed CAN as shown in the following figure.
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. 4 GATEwAY
__________________________ CLUSTER |
: -

PCU ABS/ESP WCS TPMS MDPS CUBIS RR A/CON SMK S/ANGLE ESPS  MUT
CARMERA SNSR

ST S

Termination Resistor

The cluster has CAN termination resistor. It is possible that CAN termination resistor value is changed by number of CAN
controller. The termination resistor value of the cluster is 510 Q.

Function Requirements

The BCM controls IPS and relay on the SJB. For example, if BCM requests head lamp low beam control, then BCM
requests related lamp control at one time.

Signal Flow Diagram

This chapter defines signal between SJB and peripheral electrical apparatus in the form of signal flow diagram. Control of
the IPS and relay is required by BCM. Following figure expresses power source that is operating power condition

Input signal

No Switch Input

IGN1

IGN2

Driver S/Beltelt switch

Assist S/Beltelt switch

Driver door unlock switch

Assist door unlock switch

RL door unlock switch

RR door unlock switch

[Co T e - T N I o > I I 5 N P S I 'S T B U I

Driver door switch

-
o

Assist door switch

—
—

RL door switch




12

RR door switch

13 Driver&Assist door key lock
14 Driver door key unlock
15 Assist door key unlock
16 Hood switch

17 P/W Driver lock switch
18 P/W Driver unlock switch
19 T/signal LH switch

20 T/signal RH switch

21 Hazard switch

22 Trunk switch

23 Trunk release switch

24 Trunk lid HDL switch

25 Brake fluid sensor

26 Parking brake switch

27 Multi function switch

28 Inhibit ‘R’

29 CANADA DRL GND

30 HID option

31 RHD option

Output signal

No Relay Control
1 B/Alarm relay

2 B/Horn relay

3 RR HTD relay

4 Driver door unlock relay

5 Deicer relay

6 Trunk lid relay

7 Rear window main relay

8 Sound relay

9 Door lock relay

10 Door unlock relay
No IPS Control
1 H/Lamp HI LH

2 H/Lamp HI RH

3 H/Lamp LO LH

4 H/Lamp LO RH

5 Front fog LP LH/RH




External Tail lamp LH

T/signal LP FL

6
7 External Tail lamp RH
8
9

T/signal LP FR

10 T/signal LP RL

1 T/signal LP RR

12 INT Tail lamp LP

13 S/Belt LP LH

14 S/Belt LP RH

15 DRL

Door Switch Input

B+
|m———————————————————— 1_ ____________________
| SJB BCM, CLU, SMK, PSM
| L
I ;|

L_DRV DOOR SW
| — C_DRVDRSW
ﬁ" o— 0B ------ 2
| -
| l
| L_AST DOOR SW C_ASTDRSW BCM, CLU, SMK
| _L—(o—n—y ------- >} 0 1 )
| =
|
| L_RL DOOR SW | Switch. | ¢ rLorsw il
| L Input T ]
| Control
L_RR DOOR SwW

| = C_RRDRSW

e e . e o » >
| I "
|
|

CLU

: s N .| C_RHD Option
B s e e . 1
|

Door Lock Switch Input




L_DHL/}AST K/LOCK SW Control C_DRVKeyLockSW

< DRV K/ILOCK BW

L AST K/LOCK SW

L_DRV DOOR K/UNLOCK SW C_DRVKeyUnlockSW

o

|
|

L_AST DOOR K/UNLOCK SW C_ASTKeyUnlockSW .

O

SJB BCM, SMK

Switch

Input
L_DRV DOOH UNLOCK STATUS Control C_DRVUnlockState

L oo swon 177 :
Unlock: SW On
L_AST DOOR UNLOCK STATUS C_ASTUnlockState

|

|

I

|

[

|

|

I

|

: = Lock: SW Off
| Unlock: SW On
|
[
|
[
I
|
I
I
[
|

4
) 4

L RL DOOIi_UlNLOCK STATUS _______ | C_RLUnlockState Nl
L Lock: SW Off ' i
Unlock: SW On

3

L_RR DOOR UNLOCK STATUS C_RRUnlockState
o——P - - - »i »0

Lock: SW Off
Unlock: SW On

P/WDW DR Lock/Unlock Input



L
: SJB BCM :
| I
: Switch |
| Input Control :
: L_PWDW DOOR LOCK SW C PwdwDRLockSW !

T o - R = ]
: = Self-Return Type :
[ |
l L_PWDW DOOR UNLOCK SW C PwdwDRUNlockSW |
' N o J——eecsnneas e S »0l |
| = Self-Return Type |
I I
I I
| I
| |
| I
| |

Brake Switch Input
B+

| |
| |
| SJB BCM |
| ' |
1 Relusiay C_ParkBrakeSW |
| oo a—p------=- —— ESCETDS . |
- |
| = | |
I | I
: Switch | :
Input '
: s CLUSTEEF! :
| L_B/FLUID SNSR C_BrakeFluidSW E |
o - ------- 0 it T
[ ‘J'_ | i |
| [ |
I Parking Brake SW Sign [ I
| T |
I ESP Brake Fluid SW Signal | | |
| I
| I
| I

Seat Belt Switch Input



L_DRV S/BELT SW

o
= Normal Close

L_AST S/BELT SW

o

= Normal Close

Switch
Input
Control

|

C_DRVSeatBeltSW

BCM, CLU

C_ASTSeatBeltSW

x

X

- — — —— — — — — —— — —— — — — ———— — — — — — —— — — —— — —— —— —— = = = ——

L_T_RELEASE SW
o

L Self-Return Type

L_T_LID_HDL SW
o

+ Self-Return Type

L_TRUNK SW
2

J_ Jd O
= Lock: SW Off
Unlock: SW On

Hood Open Switch Input

Switch Input
Control

————————— B e—

C_TrunkLIDSW

X

C_TG_ReleaseSW

C_TrunkSW

BCM, CLU, SMK




|
I
|
|
I
: SJB BCM, CLU
|
|
|
l "‘Z'%O bsw oo Switch Input oy C-HOOdSW o
|+ NORMAL OPEN Control
| HOOD CLOSE : SW OFF
: HOOD OPEN : SW ON
I
|
|
|
|
I
o e e e e e e e e e e e e e e — e — — — — — — — —— — — — — — ——— —— — — — — — —
CANADA DRL Option
B+
. \
SJB BCM
L_CANADA DRL OPT C_CANADA_DRLSts
f—Pr === mmm--- »i »
=
Switch Input
Control

INHIBIT ‘R’ Input




e o __
| |
| I
| |
| |
| |
: sJB cLU :
| I
| |
| I
L_INHIBIT R SW . .
| == |Switch Input C_Inhibit_R_MT N |
| 4 E Control " "t |
, |
| |
, |
| |
, |
| |
, |
| |
, |
b o o -
Burglar Alarm Start Relay
B+
: |
I |
| |
| BCM SJB :
I
| IGN SW START l v 9 Start Relay Coil :
: START 7.5A |
l
: FET '
| C_StartINHRly Driver |
g—> - - Control- - T |
| NON-Immo & |
I NON-Smart key OPT |
: |
| |
| |
| I
| |
| l
|

Burglar Alarm Horn Relay



C_BurglarHomRly

B/Alarm Horn

B+
HORN 15A

‘l

& C_DEADLockRly

C_DoorlockRly

i g

)\ C_DoorUnlockRly

SJB U/H BOX
FET
Driver
Control
e R EE L LE L |
O_B/HORN RLY
B+
SJB
B+ o—d "\ o
DR/LOCK 20A "“‘If:
FET 1o ot
Driver oS00,
Control
| KR —-l% ool
l}—'m—l

| C_CRASHsts

| C_DRVDRUnlockRly

-
an®

e
-

5

D

oor
Actuator
NAS :ADRV
ANAS GALL

Trunk LID Release Relay Output



: BCM SJB |
| T/LID :
| B+ o6\ o L%o 3 —— T/LID Actuator |
| T/LID 10A o% |
|

| FET :
| C_TGReleaseRly ggn?él |
| 0 T e | |
| |
' |
| |
' |
' |

Power Window Relay Output
B+
[T T T T T T T T T T T T T s s s s s s s s s s e 1
: BCM SJB :
| szg\f LH |
| ; |
B+ o= P/WDW Main SW
: @ 1L 5 pawowRLSW :
| o~ 5 |
| M—l |
| PIWDW Main SW(RH)
C_PwdwMain P/WDW AST SW

: > P/IWDW RR SW :
| |
| |
| |
[ |

Defogger & Front Deicer Relay



: BCM suB U/H BOX :
| J:v—b Rear Defogger |
! FET |
| Driver B+ |
| Control |
| - 40A |
| g CDefoggerBly L | o _.|§‘ O_REAR HTD ALY |
: Front Deicer :
I B+ I
| |
| ‘ L 20A |
: i) N I _.|§. O_FRT DEICER RLY :
| |
| |
| |
| |
L e
Head Lamp Control
B+

i\ C_CANADA_DRLON

IPS Lamp Control

FET
Driver
Control

ARISULT

»O_H/LP HIGH RH

+»O_H/LP LOW RH

ARISUALT

»O_H/LP HIGH LH

»O_H/LP LOW LH

|

|

|

|

|

|

| s
|

| C_HLampHighON

| ! —»
| C_HLampLowON

| o O—p
|

| [ C_CANADA_DRL_Act

| e £

| | c_HLampHIGH Act |

|

| | C_HLampLOW_Act

| - L}

' L_HID OPT

: oo —»
|

|



| c_extTaioN

| C_INTTailON

& C_FrontFogON

C_EXTTail_Act

!

I

| C_INTTail_Act
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Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) > Repair

procedures

Power Relay Test (Type A)

- Do not use pliers.

- Pliers will damage the relays, which could cause the engine to stall or not start.

- Carefully remove the relay using the relay puller.

Check for continuity between the terminals.

A. Deicer relay
B. Not used

C. HAC relay
D. Blower relay
E. B/Horn relay
F. Not used

G. Not used

H. Start relay

I. C/Fan (low) relay

J. Rear defogger relay
K. Horn relay

L. Fuel pump relay

M. C/Fan (hi) relay

N. SSB relay (ACC)
O. SSBrelay (1G1)

P. SSB relay (1G2)

1. There should be continuity between the No.30 and No.87 terminals when power and ground are connected to the No.85




and No.86 terminals.
2. There should be no continuity between the No.30 and No.87 terminals when power is disconnected.

|
|:l :|
30 w
~_Terminal | [
~2ME g9 87 | 8s 86
Power e
Disconnected O——0
Connected O—0 e ]

Power Relay Test (Type B)
Check for continuity between the terminals.
A : Rain sensor relay

B : Wiper relay
1. There should be continuity between the No.30 and No.87 terminals when power and ground are connected to the No.85

and No.86 terminals.
2. There should be continuity between the No.30 and No.87 terminals when power is disconnected.



a5 8T &7
1 1f 1
B6 30
__Terminal
- 85 86 30 87 a7
Power
Disconnected OO0
Connected (Eti(¥) O——0

Power Relay Test (Type C)
Check for continuity between the terminals.

A : Main relay
1. There should be continuity between the No.30, 87a and No.87 terminals when power and ground are connected to the

No.85 and No.86 terminals.
2. There should be no continuity between the No.30, 87a and No.87 terminals when power is disconnected.



—
~~_Terminal

T~ 86 | 85 | 87 | 87a | 30
Power ™

Disconnected | O—T—0O

Connected © ® O O @)

Fuse Inspection
1. Be sure there is no play in the fuse holders, and that the fuses are held securely.

2. Are the fuse capacities for each circuit correct?

3. Are there any blown fuses?
If a fuse is to be replaced, be sure to use a new fuse of the same capacity. Always determine why the fuse blew first and

completely eliminate the problem before installing a new fuse.

Multi Fuse
Multi Fuse is for optimizing the engine room package.

NOTE
- Multi fuse is needed to replace entirely when there is damage to only one fuse.
- When replace the mulii fuse, refer to the "Engine compartment - component location” diagram exactly.
- Use the multi fuse capacities for each circuit correctly.
- Remove the nut cover (A) when removing the nut.

Body Electrical System > Fuses And Relays > Relay Box (Passenger Compartment) >
Components and Components Location
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3% USE THE DESIGNATED FUSE AND RELAY ONLY



Circuit (/P Junction Box)

Fuse Name (A) __|Circuit Protected
MODULE 3 754 | ey Solencwd, Sport Mode Bwitch
PDM 1 25A | Sman Key Control Module
[ POWER OUTLET 15A | Froni Pawsr Oullet
TMODULE 5 T5A | Smarn Key Control Mooule, Fear Seal Warmes Ralsy LHAH
MODULE 2 75A |BCWM, P 2 1, Fain S
TRUNK 10A  |IF Junchan Pax (Trunk Felay), Fusl Filer Door & Tk Lid Swheh, Trunk Room LP
CLOCK 10A AN & Navigation Head Unit, Audo, Smant Key Control Module, Overhead Console Lamp. Crash Pad Mood Lamp,
AIC Control Module, BCM, AMP, Power Outside Mirros Swilch, Driver/Pasgenger Door Mood Lamp
CAIGHTER 154 | Cigar Lightar
[ HIDSTRG 15A | Stesiing Viheel Hemer
AJCON TEA [AT Coniral Module, E/R Fuse & Refay Box (Blower Ralay]
WIPER 25A | Multifunction Swach. Eront Vimer Motor, E/R Fuse & Aalay Box (Wiper Felay, Rain SNGH Ralay)
S/HEATER FRT 20A | Driver/P ger CCS Cushion Warmer, Dirver/P. ger Seal W. Wodul
WMIRR HTD 10A | Driver/Passanger Powar Outside Mirror
T 254|100t Seal Warmer & GOS Swhch. DrverPassangsr COS Conbrol Module, DiverPassenger Seal Wamer Modle,
i Tire Pressure Moritoring Module, Audio
A/BAG IND TEA  |Tnstrament Cluster (Air Bag IND.)
WO Smart Key | Burglar Alarm Relay
e 75A  ['With Smart Key . PCM, Transaxie Rangs Switch
| SMEATER AR 154 Hear Saat Wamer Ralay L
[ PISEAT PASS Z0A | Passenger Seal Manual Swikch
SPARE 154 |-
MODULE 1 FEA Head Lamp Leveling Device Actuator LHIRH, Auto Head Lamp Leveling Device Module, Driver BAS Motule, ATM Levar Indcator,
) BCM, AIC Control Module, Electio Chromic Mirror, Lare Keeping Assist Module, Instrument Cluster
ABAG 15A Taltaba Larmg, SAS Control Module, Passerger Waight Classification Sansor
258 P Junchon Box (Power Window LH Relay), Driver get Powar Windaw Salety IModus
AP 0A__| AP
PDM 2 75A | Start Stop Bulton Swilch, Sman Key Control Modula, Fob Holder
MDPS 10A | EFS Control Module, Grash Pad Swiich
PDM 3 75A | Sman Key Control Module
[ P/WDW RH 254 UF Junchon Box (Powar Window RH Aeiay)
[ P/SEAT DRV 304 | Driver IMS Moduls, Driver Seat Manugl Swiich, Diver Lumbar Support Switch
DR LOCK 20A | Two Tum Uniock Aelay. I'P Junction Bax (Doar Look Aelay, Door Unkock Palay, Turn Signal Lamg Sound Raaly)
SUNROOF Z0A | Panorama Sunroof
G 1 20A | EM Fuse & Relay Box (Fuse ABS 3 10A, TCU 2 15A ECU 4 10A]
AUDIO 154 |AVA Haad Unit, Audo
POWER T Handis, Driver IMS Modus Auto Gt - DriverP Door Sculf ;
|CONNECTOR|ROOM LP| 104 %%ILLIDoorWﬁw.mwwh.mwkw.FFMMI.MMMIGMHM.
0 O rassure
VACCUM 20A | Vaccum Pump

¥ USE THE DESIGNATED FUSE AND RELAY ONLY

Body Electrical System > Fuses And Relays > Relay Box (Passenger Compartment) > Repair

procedures

Fuse Inspection

1. Be sure there is no play in the fuse holders, and that the fuses are held securely.

2. Are the fuse capacities for each circuit correct?

3. Are there any blown fuses?

If a fuse is to be replaced, be sure to use a new fuse of the same capacity. Always determine why the fuse blew first and

completely eliminate the problem before installing a new fuse.

1. The SJB can be diagnosed by using the GDS. The SJB communicates with the GDS which then displays inputs and
outputs along with codes.

2. To diagnose the SJB function, select the vehicle model, BCM and SJB.




Select System

_
l TPMS H AIR/CON \

(- @ | %

ABS/ESP || _EPS |[ AIRBAG

i

m-
IMMO CODE

A

SJB

3. To consult the present input/out value of SJB, "Current DATA". It provides information of SJB input/output conditions.

£ Current Data

( Standard Display || Fullist 3 )  Graph & J(items List 2 ][ Reset MinMax.)( Record | Stop 2]

=

' Sensor Name Value Unit

[ Rear Left Door Open Switch CLOSE - A
] Rear Left Door Actuator Position Switch UNLOCK -

[J Rear Right Door Open Switch CLOSE -

] Rear Right Door Actuator Position Switch UNLOCK -

[ Assist Door Open Switch CLOSE -

[ Driver Door Open Switch OPEN -

[ Parking brake switch PARK -

[ Tailgatef/Trunk Open Switch CLOSE -

4. To perform functional test on SJB outputs, select "Actuation Test"




B Actuation Test

Test lems &

Head Lamp Low Relay
Head Lamp High Relay
Front Fog Lamp
Burglar horn relay -
Tailgate/Trunk Release Relay ® Result Success
Starter inhibit relay
Rear defogger relay
Front deicer relay
Ceniral Door Lock Relay

Cantral Nans linlark Dalacs

# Duration Until Stop Button

# Conditions |IG. ON

Start Stop

|

Removal

Passenger Compartment Junction Box (SJB)
1. Disconnect the negative(-) battery terminal.

2. Remove the crash pad lower panel (A).
(Refer to the BD group - "Crash pad")

4. Remove the smart junction box after loosening the mounting nuts (2EA).

5. Disconnect the connectors from the back side of the smart junction box.

1. Install the smart junction box.



2. Install the crash pad lower panel.

3. Check that all system operates normally.

Body Electrical System > Fuses And Relays > The Other Fuses And Relays Component >
Repair procedures

Power Relay Test (Type B)
Check for continuity between the terminals.

A : Two turn unlock relay
1. There should be continuity between the No.30 and No.87 terminals when power and ground are connected to the No.85

and No.86 terminals.
2. There should be continuity between the No.30 and No.87 terminals when power is disconnected.
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[~__Terminal
85 86 30 87 87
Power
Disconnected Oo——0
Connected E——® O——0

Body Electrical System > Indicators And Gauges > Components and Components Location

Component Location



10

11

f 8

|

\ 11

8
7
4 5
6 12
11

1. Instrument cluster assembly 7. Parking brake switch
2. Seat belt switch 8. Door switch
3. Vehicle speed sensor 9. Fuel gauge sender
4. Engine coolant temperature sender 10. Trunk lid open switch
5. Qil pressure switch 11. Wheel speed sensor
6. Brake fluid level warning switch 12. ABS ECU

Body Electrical System > Indicators And Gauges > Instrument Cluster > Components and
Components Location




[Standard]




[Super vision)

Connector A




1 23'4 5 6 7 B8 2 1011 1213141516 17 18198 20
P
Connector A

NO Description NO Description

1 Water separator 21 Immobilizer

2 - 22 Fuel

3 Airbag + 28 Analog switch input
4 4P output 24 Rheostat up

5 Oil pressure 25 Rheostat down

6 Engine check 26 Low washer

7 ALT L output 27 Battery charge

8 Active ECO input 28 lllumination +

9 - 29 C-CAN HI

10 ISG DC 30 C-CAN LOW

11 - 31 B-CAN LOW

12 - 32 B-CAN HiI

13 Analog switch GND a3 Vehicle speed (MT)
14 Signal GND 34 R output (AT)
15 Fuel - 35 S output (AT)
16 - 36 D output (AT)
17 Battery + 37 P output (AT)
18 IGN + 38 N output (AT)
19 - 39 DETENT output
20 P GND 40 PWM illumination ouput

Operation

Body Electrical System > Indicators And Gauges > Instrument Cluster > Description and

ECO driving system

This system is designed to encourage eco-driving by providing real-time feedback to the driver.

The ECO indicator light assists you to drive in the most economical way.

The green indicator comes on when you drive with high fuel efficiency.

The fuel efficiency depends on driver's driving habit and road condition.

The system stops operation when the transaxle is in the P,R,N position or sports mode, or instantaneous fuel consumption



mode is selected.

Body Electrical System > Indicators And Gauges > Instrument Cluster > Schematic
Diagrams

Circuit Diagram

[General]
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Body Electrical System > Indicators And Gauges > Instrument Cluster > Repair procedures

Speedometer
1. Adjust the pressure of the tires to the specified level.




2. Drive the vehicle onto a speedometer tester. Use wheel chocks (A) 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.

Tire wear and tire over or under inflation will increase the indication error.

-

[Canada - km/h]

Velocity Tolerance(km/h)

(km/h) AT MT
20 ++0%§8 +-:?4
40 :g g; +;§2
. i 7
. i 5
100 :?:g; +E}56
160 ++62. .552 +4:|83
180 ++62. ?82 +4:|94

200 S o
20 e o
240 571 2
20 401 p




[USA - MPH]

Velocity Tolerance(km/h)

(km/h) - T
20 ot 005
40 024 1068
%0 ++02.b52 ++31'_E.;'.18
o 102 213
10 e e
20 082 e
140 Iy s
10 s e

Tachometer
1. Connect the GDS to the diagnostic link connector or install a tachometer.

2. With the engine started, compare the readings of the tester with that of the tachometer. Replace the tachometer if the
tolerance is exceeded.

CAUTION

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

Tolerance (rpm)
Revolution Max 8000rpm
(rpm) ;
Gasoline
1,000 +100
2,000 +100
3,000 +100
4,000 +100
5,000 +100
6,000 +100
7,000 +100
8,000 +100

Fuel Gauge
1. Disconnect the fuel sender connector from the fuel sender.

2. Connect a 3.4 watt, 12V test bulb to terminals 1 and 3 on the wire harness side connector.



3. Turn the ignition switch to the ON, and then check that the bulb lights up and the fuel gauge needle moves to full.
Fuel gauge

\3 21/
w .,
\\5 |4/
"L

[Fuel sender harness]

A

Main Fuel Gauge Sender

1. Using an ohmmeter, measure the resistance between terminals 1 and 3 of sender connector (A) at each float level.

[Fuel sender]

=t
>

NO Description NO Description

1 Gauge signal GND Fuel pump (+)
2 - 5 Fuel pump GND
3 Gauge signal (+) - -

2. Also check that the resistance changes smoothly when the float is moved from "E" to "F"
[General]

Position Liter (€) U.S.gal. Resistance (Q)
Sender (E) 5 1.32 200+5/-2Q
Warning lamp ON 85 2.24 170 £ 20
12 375 9.9 66 +1Q
Sender (F) 68 17.96 8+20

[Supervision]

Position Segment Resistance (Q)
Sender (E) 1 segment 184Q
Warning lamp ON 2 segment 146.7Q2
12 6 segment 72.7Q
Sender (F) 12 segment 15Q




3. If the height resistance is unsatisfied, replace the fuel sender as an assembly.

CAUTION

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

Brake Fluid Level Warning Switch

1. Remove the connector (A) from the switch located at the brake fluid reservoir.
2. Verify that continuity exists between switch terminals 1 and 2 while pressing the switch (float) down with a rod.

Brake Fluid Level Warning Lamp

1. Ignition "ON"

2. Release the parking brake.

3. Remove the connector from the brake fluid level warning switch.
4. Ground the connector at the harness side.

5. Verify that the warning lamp lights.

Parking Brake Switch
The parking brake switch (A) is a pulling type. It is located under the parking brake lever. To adjust, move the switch mount

up and down with the parking brake lever released all the way.

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

2. Check that there is no continuity between the terminal and switch body with the switch OFF (Lever is released).
If continuity is not as specified, replace the switch or inspect its ground connection.

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



e

Terminal 1 2 Body
Position ——__ (Ground)
Free(Door open) @, O O
Push(Door close)
Seat Belt Switch

1. Remove the connector from the switch.

2. Check for continuity between terminals.

Seat belt condition Continuity
Fastened Non-conductive (=Q)
Not fastened Conductive (Q)
g O -
< "r _

Seat Belt Warning Lamp
With the ignition switch turned ON, verify that the lamp glows.

Seat belt condition Warning lamp
Fastened OFF
Not fastened ON

NOTE

« Take care not to scratch the center fascia pénel and related parts.
« Eject all the disc before removing the audio unit to prevent damaging the CD player's load mechanism.

1. Disconnect the negative (-) battery terminal.



2. Using a screwdriver or remover, remove the crash pad garnish RH (A).

Apply the protective tapes to crash pad garnish and its related parts.

3. Using a screwdriver or remover, remove the crash pad side cover (A).

4. After loosening the crash pad lower panel mounting screws, then remove the lower panel (A).

5. Remove the switch connector (A) and SSB connector (B) from crash pad lower panel.



6. Remove the crash pad garnish LH (A) after removing the screws.




1. Install the cluster to the cluster housing.

2. Install the cluster fascia panel and crash pad side garnish [LH].
3. Install the crash pad lower pannel and side cover.
4. Install the side pad garnish [RH].

Body Electrical System > Indicators And Gauges > Trip Switch > Schematic Diagrams

Circuit Diagram




[TRIP+RESET]

NO. Description
1 Numination (+)
2 Trip (+)
Z -
4 -
5 Trip (-)
6 lllumination (-)

[MUTE+TRIP+RESET)

NO. Description

lllumination (+)

Trip (+)

MUTE IN

Audio (-)

Trip ()

DO BN -

lllumination (-)

LH (TRIP)
SKe - 255K2| 2 TRIP (+)
. RESET - TRIP
sw2 @ swi1
| | 5 TRIP ()
| 1L (+)
, | 8ILLE)
LH (TRIP + MUTE)
| 3 MUTE IN
MUTE
SW1
| | 4 AUDIO ()
3KQ #2.55 KQ 2 TRIP (+)
RESET - TRIP
SW3 @ sw2
| |5 TRIP ()
L 1L (+)
> -i + L 2 6 'LL (-)

# Cruise control option : 1,1KQ



[ECO+TRIP+RESET)

LH (TRIP + ECO)

| 3 ECO ()

ECO
SWi1

3ke  #255K2| 2 TRIP (+)
gy v o

RESET - TRIP

SW3 - sw2
NO. Description : { STRIP()
1 lllumination (+) 1 ILL (+)
2 Trip (+) I
3 ECO (+) ] ]
a Audio (-) PP G jo&Lr)
5 Trip (-)
6 lllumination (-) # Cruise control option : 1.1KQ
[BLUETOOTH+VOICE]

RH (B/T + VOICE)

39KQ B2KQ 22KQ
B/TIN | 2 . .

9 - - - -

VOICE - B/OFF - B/ON

NO. Description
1 lllumination (+)
2 Bluetooth (+)
3 -
4 .
5 Audio (-)
6 lllumination (-)

AUDIO () | 5 gl

ILL(+) |

ILL ()

L SW3 - Swa2

Body Electrical System > Indicators And Gauges > Trip Switch > Repair procedures

1. Check the audio remote control switch for resistance between terminals in each switch position.

[Trip + Reset]




Switch Connector Resistance
terminal (£5%)
Reset 3-5(LH) 554 kQ
Trip 3-5(LH) 2.54kQ
[Trip + Mute + Reset]
Switch Connector Resistance
terminal (£5%)
Mute 3.4 00
Trip
(General option) 25 2.55kQ
Reset
(General option) 25 5.55kQ
Trip
(Cruise option) 2-5 1.1kQ
g 2-5 4.1kQ

(Cruise option)

[Trip + ECO + Reset]




Switch Connector Resistance
terminal (£5%)
ECO 3.5 00
Trip
(General option) 25 2.55kQ
Reset
(General option) 25 5.55kQ
Trip
(Cruise option) 2-5 1.1kQ
Reset
(Cruise option) 25 4.1kQ

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the driver airbag module.
(Refer to the RT group)

3. Remove the steering wheel.
(Refer to the ST group - "Steering column & shaft")

4. Remove the steering wheel cover (A) after loosening the screws.

5. Remove the steering wheel remote control switch connector (A) after loosening the mounting screws.

[LH-Mute]



1. Reassemble the steering wheel remote control switch after connecting the connector.

2. Reassemble the steering wheel.

3. Reassemble the driver airbag module.

Make sure theéleé'ring"rem'ote control switch and the airbag module connectors are pl UQgéd in"proberlji.

Body Electrical System > Indicators And Gauges > Troubleshooting
Symptom Possible cause Remedy

Tachometer does not operate Cluster fuse (10A) blown Check for short and replace fuse
CAN line faulty Check the EMS
Tachometer faulty Check tachometer
Wiring or ground faulty Repair if necessary

Fuel gauge does not operate Cluster fuse (10A) blown Check for short and replace fuse
Fuel gauge faulty Check gauge
Fuel sender faulty Check fuel sender
Wiring or ground faulty Repair if necessary

Low fuel warning lamp does not light up | Cluster fuse (10A) blown Check for short and replace fuse
Bulb burned out Replace bulb




Fuel sender faulty

Check fuel sender

Wiring or ground faulty

Repair if necessary

Water temperature gauge does not
operate

Cluster fuse (10A) blown

Check for short and replace fuse

Water temperature gauge faulty

Check gauge

Water temperature sender faulty

Check sender

CAN line faulty

Check the EMS

Wiring or ground faulty

Repair if necessary

Qil pressure warning lamp does not
light up

Cluster fuse (10A) blown

Check for short and replace fuse

Bulb burned out

Replace bulb

Qil pressure switch faulty

Check switch

Wiring or ground faulty

Repair if necessary

Parking brake warning lamp does not
light up

Cluster fuse (10A) blown

Check for short and replace fuse

Bulb burned out

Replace bulb

Brake fluid level warning switch faulty

Check switch

Parking brake switch faulty

Check switch

Wiring or ground faulty

Repair if necessary

CAN line faulty

Check the TCS/ABS (EBD)
Check the Smart Junction Box(SJB)
(Parking brake/Brake oil switch)

Open door warning lamp and trunk
warning lamp do not light up

Memory fuse (15A) blown

Check for short and replace fuse

Bulb burned out

Replace bulb

CAN line faulty

Check the Smart Junction Box(SJB)

Door switch faulty

Check switch

Wiring or ground faulty

Repair if necessary

Speedometer does not operate

Vehicle speed sensor faulty

Check the vehicle speed sensor (M/T)

CAN line faulty

Check the EMS (A/T)

Seat belt warning lamp does not light
up

Cluster fuse (10A) blown

Check for short and replace fuse

Bulb burned out

Replace bulb

CAN line faulty

Check the BCM

Seat belt switch faulty

Check switch

Wiring or ground faulty

Repair if necessary

Body Electrical System > Power Door Locks > Components and Components Location

Component Location




Smart Key Transmitter Keyless Transmitter

'd ™ ' ™y
& Lock button Lock button
o] Unlock button Unlock
= Trunk lid button
open button )
= Panic Trunk lid
open button
LS A L .
3
7
|
' N
7]
6
N J
1. Driver power window switch 5. Rear door lock actuator
2. Door lock switch 6. Trunk lid open actuator
3. BCM (Body Control Module) 7. SJB (Smart Junction Box)
4. Front door lock actuator % Door lock / Door unlock / Trunk lid open relay

Body Electrical System > Power Door Locks > Power Door Lock Actuators > Repair
procedures

Front Door Lock Actuator Inspection
1. Remove the front door trim.




(Refer to the BD group - "Front door”)
2. Remove the front door module.

3. Disconnect the 7P connector from the actuator.

S

4. Check actuator operation by connecting power and ground according to the table. To prevent damage to the actuator,
apply battery voltage only momentarily.

e

~——__ Terminal

Position 3 .
Lock D
Front left = © ©
Unlock -] @®
.-_"’“-—-.-___ Terminal
Posiion 4 5
. " Lock S5 ]
ront nght Unlock =) )

Rear Door Lock Actuator Inspection
1. Remove the rear door trim.
(Refer to the BD group - "Rear door")

2. Remove the rear door module.

3. Disconnect the 7P connector from the actuator.

4. Check actuator operation by connecting power and ground according to the table. To prevent damage to the actuator,
apply battery voltage only momentarily.

[ Terminal
Posiion 4 4

Lock
Rear left © ©
Unlock e 5%

= ~—__ Terminal
Position 4 5
= " Lock @ -]
carnght I Gniock =) ®




Trunk Lid Release Actuator Inspection

1. Remove the trunk lid trim panel.
(Refer to the BD group - "Trunk lid")

2. Disconnect the 3P connector from the actuator.

3. Check actuator operation by connecting power and ground according to the table. To prevent damage to the actuator,
apply battery voltage only momentarily.

T Terminal 1
Position
Lock release(Open) (=]

Front Door Lock Switch Inspection

1. Remove the front door trim panel.
(Refer to the BD group - "Front door”)

2

@

2. Remove the front door module.

3. Disconnect the 7P connector from the actuator.

0~
[
[ =
| B
-
L=
[ BS

4. Check for continuity between the terminals in each switch position when inserting the key into the door according to the
table.

|Position Termmii | 6 2 | !
Front Left |——oox L T —1
Unlock OO0
Position ____Téif‘f_nlﬂﬂ 7 6 ? L
, Lock | O O
|Front Right ™ Gotock | O——0—0 |

Rear Door Lock Switch Inspection

1. Remove the rear door trim panel.
(Refer to the BD group - "Rear door")



2. Remove the rear door module.
3. Disconnect the 7P connector from the actuator.

4. Check for continuity between the terminals in each switch position according to the table.

[ _Terminal| » 2
Position ——___

'::‘;’ Unlock O—ed——0
" Terminal|
Position ™ 6 7
Rear i
Right | Unlock O—t—0

Trunk Lid Open Switch Inspection

1. Remove the trunk lid trim.
(Refer to the BD group - "Trunk lid")

2. Disconnect the 3P connector from the actuator.

' .

3. Check for continuity between the terminals in each switch position according to the table.

“—____Terminal
Position T 1 3

Lock release(Open) Ot

Body Electrical System > Power Door Locks > Power Door Lock Relay > Repair procedures

Diagnosis With GDS

1. It will be able to diagnose defects of power door lock with GDS quickly. GDS can operates actuator forcefully,

input/output value monitoring and self diagnosis.

2. Select model and "BCM".




3. Select the "SJB" to check.

4. Select "Current data”, if you will check current data of power door lock system. It provides input/output status of SJB.

8 Current Data 21/42 =

[ StandardDisplay 2 | Fullist 2]  Graph 2 )(Mems Lists | Reset MinMax | Record ][ Stop 3]

\ Sensor Name Value | Unit

[ Central door unlock switch OFF -

O Door unlock relay OFF -

[ Door lock relay OFF -

CIHID Option OFF -

[ Static Bending Lamp LH Output OFF -

[ Static Bending Lamp RH Output OFF -

O Trunk LID Outside Handle Switch OFF - -

5. If you will check the power door lock operation forcefully, select "Actuation test".

& Actuation Test O

Test ltems ~

Head Lamp Low Relay
Head Lamp High Relay
Front Fog Lamp
Burglar horn relay
Tailgate{Trunk Release Relay @ Result Success
Starter inhibit relay
Rear defogger relay
Front deicer relay
Central Door Lock Relay Start Stop

antral Nane Iininal BDaless

¢ Duration  Until Stop Button

¢ Condtions |G, ON

Body Electrical System > Power Door Locks > Power Door Lock Switch > Repair procedures

Driver Door Lock Switch Inspection
1. Disconnect the negative (-) battery terminal.

2. Remove the front door trim panel.
(Refer to the BD group - "Front door”)

3. Disconnect the connector from the power window switch module.



4. Check for continuity between the terminals in each switch position according to the table.

Terminal
Position — 13 5 4
Lock O O
Unlock o——0

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the front door trim panel.

(Refer to the BD group - "Front door”)
3. Remove the power window switch module (A) from the door trim after loosening the mounting screws (3EA).

- Be careful not to da'f'nag”e door trim p'ane'l' and door module méunlihg hooks.

1. Install the power window switch module.
2. Install the door trim panel after reconnecting the relevant connectors

NOTE
- Make sure that the bowér window switch module connectors are p'l ugg'ed hropérly. '
- Check that the power window switch and door lock switch operate normally.




Body Electrical System > Power Door Mirrors > Components and Components Location

Component Location

1. Power door mirror 3. Power folding mirror switch
2. Power door mirror switch

Body Electrical System > Power Door Mirrors > Power Out Side Mirror Switch >
Components and Components Location

Component (1)




Power folding Power
mirror switch mirror switch

R ERIAI
1 2 3 4 5
I - - - .
6 7 8 9 10
- - - - -
] |
=5 =i
No. Connector A
1 Mirror unfolding UF
2 Mirror folding F
3 Battery + (Mirror) B+
4 Ground E
5 ACC ACC
6 Driver mirror motor (Vertical) VL
7 Driver mirror motor (Horizontal) HL
8 C Cc
9 Passenger mirror motor (Horizontal) HR
10 Passenger mirror motor (Vertical) VR

Component (2)



5 ACC+ 4 E 3. B+
DN / RIGHT UP /RIGHT UP/LEFT
(] v,
3 /9
T 2
z
=)
LH © RH LH © RH
8 6 10 | 7 [ 9 2 I
C VL 'VR ‘HL  HR F 'UF
LH Mirror RH Mirror
1= (==
. up . up =} | =
L -—R ‘ L
M M LH RH
Folding motor

procedures

Body Electrical System > Power Door Mirrors > Power Out Side Mirror Switch > Repair

1. Disconnect the negative (-) battery terminal.

2. Remove the front door trim panel.

(Refer to the BD group - "Front door”)

3. Disconnect the connector and remove the door mirror switch (A) after removing the screws.



4. Check for continuity between the terminals in each switch position according to the table.

[Power Mirror Switch]

erminal
ltem Positi 6| 7|10, 9| 8|5 4
osition
O O
WP oo O
o+0 O
DOWN OT10
Left | o | OTO O O
O O O
LEFT O O
O "~
RIGHT | ool -
O O
up O+C O
oG O
DOWN O+0
Right| OFF O+O10 O
LEFT T
RIGHT e o oO+0 O
[Power folding Mirror Switch]
Terminal 3 | 4 . !
Position B+) | (B)
Unfolding O O ) O

Body Electrical System > Power Door Mirrors > Power Door Mirror Actuator > Repair
procedures

1. Remove the front door quadrant delta cover.
(Refer to the BD group - "Front door”)

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



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

Direction
Up
Down

LH | OFF
Right
Left
Up
Down
RH OFF
Right
Left O

GND

O~

Tl

Q

O |Q|O]| Q |O

?O()
0|10 O Cl)OOOO C!JO?

O[O |O |0

Qo0 | Q0 | OO0 | O o

O

Qo OO
O

Q
O

Mirror Heater Inspection

o Terminal 2 1

Heater e ®

Side Repeater Lamp

Terminal
Position 5

Lamp ® @

n

Mirror folding Inspection




Terminal B GND
Position (+) ()

Folding (R1) O—T—7==

O[O

Unfolding (R2) | © o100

Body Electrical System > Power Windows > Components and Components Location

Component Location

' N

. N oy

1. Driver power window main switch 4. Rear window motor
2. Passenger power window switch 5. Rear window switch



3. Front window motor

Body Electrical System > Power Windows > Description and Operation

Operation

Function Of Safety Power Window
When all door (Front, Rear) power window auto-up switch is operated, safety function is activated.
1. Safety function condition

When detect the force of 100N during the window rising, window is reversed.

2. Length of window reversing (except holding the auto-up switch)
A. When detect the jamming during the 4mm ~ 250mm from top of the door.
— Window is reversed until 300mm from top of the door.

300mm

B. When detect the jamming over the 250mm from top of the door.
— Window is reversed until 50mm from jamming position.
— Window is reversed 50mm or bottom position in case of 50mm reversing distance.

E0mm

C. When detect the jamming over 300mm from top of the door.
— Window stops at reverse point.

3. Length of window reversing (holding the auto-up switch)
A. When detect the jamming during holding the auto-up switch.
— Window is reversed until 25mm from jamming position.
B. Auto-up function is not available during the 5 seconds from above condition.
— When holding the auto-up switch, window is operated as a manual-up function. (Safety function is not activated.)
C. When detect the jamming during holding the auto-up switch again.
— Window is reversed until 25mm from jamming position.
D. When holding the auto-up switch after 5 seconds from above condition.
— Window is reverse until 25mm from jamming position.



=

4. Safety function is not available area
Safety function is not available during the 4mm from top of the door.

Normalization (Teaching)

After power on reset or error detection, the motor has to be nomalized at the fully closed position.
How to be nomalized:
* Move the window upwards into the fully closed position. As the window reaches the fully closed position, hold the power
window switch in auto for Tz2 seconds.
If the block is reconized, the system state turns to normalized.

Recall And Storing The Normalization (teaching) Information

ECU records the normalization information into the specified location in Flash ROM. (as long as Flash ROM page is valid)
+ Stroing conditions : Entering to sleep mode after valid switch input. Entering to low voltage(7.5V) after valid switch input.
* Recall conditions : Engine=ON or Power ON reset

Denormalization (Memory reset)

Under conditions below, ECU turns to denormalized status. After demormalization, auto up and safety function shall not be
operated. In order to make these function active again, ECU should go through the mormalization process.
» Denormalization conditions :

1. Continuous 15 times reverses

2. Power off during motor operation

3. Driver side door opened and window glass is at the bottom (hard stop position) with IGN on, IGN off — within 2 sec, IGN
on — Press Manual Down switch 3 times within 5 sec — De-normalization

Switch input status
Door and Glass IGN status Ir.wput
status time

Switch input| Normalization

IGN status - i
Re-input || =N status | Switch input times status

time
Driver side door

opened, Press and
Window glass

. . IGN Off | T=2 sec IGN On T=5 sec IGN On release 3 times De-normalization
is bottom with Manual down
IGN on (Hard switch

stop)

Window Position Control

To detect the window position and direction of motor rotation, hall sensors are employed. ECU recognizes the fully closed
position of the window and sets this relative window position value as "0". When the window goes downwards, based on the

information from the hall sensor, the relative position value increments. On the contrary, when the window goes upwards, it
decrements.

Thermal Protection
Thermal protection by software module is implemented to prevent from destruction of motor during overload condition.




Motor temperature is estimated by integrating squared motor current as an estimate for heating power integral. When
estimated motor temperature exceeds EEPROM programmable upper limit, motor is deactivated for fixed delay time (default

value = 30 sec.)
Thermal shutdown during a window operation will not interrupt the operation due to safety reasons.

Operation Time Limiter
Maximal operation time of power window motor is limited to 15 sec (EEPROM programmable).

Body Electrical System > Power Windows > Power Window Motor > Schematic Diagrams

Circuit Diagram

[Safety Power Window] [General]
[ . J. Il . ) _'i [|
= = [ [ \
|
[ f
1
123 456
- .- E--E.

NO. Name NO. Name NO. Name
1 Down 4 B+ ©)
2 Up 5 Auto 2 ©)
3 GND 6 Diagnostic

Body Electrical System > Power Windows > Power Window Motor > Repair procedures

Front Power Window Motor Inspection

1. Remove the front door trim panel.
(Refer to the BD group - "Front door”)

2. Disconnect the connector from the motor.



"
I
=

L[]
{ [

[Safety power window) [General)

1/

3. Connect the motor terminals No.2 and No.3 directly to battery voltage (12V) and check that the motor operates smoothly.
If the operation is abnormal, replace the motor.

[Safety Power Window]

Postio 2 | 3 1
LH or O—1—=0

DOWN O—0
my |DOWN O——=0

upP O—r—=0

4. 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 abnormal, replace the
motor.

Position ——1eminall 4 2
UP | Clockwise ® =

LH
DOWN| ciockwse)  © 5
a|_UP_| Clockwise D &
Counter- C :
\DOWN clockwise 2 .

Rear Power Window Motor Inspection

1. Remove the rear door trim panel.
(Refer to the BD group - "Rear door")

2. Disconnect the 2P connector from the motor.



o

3. 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 abnormal, replace the
motor.

Position ———crminal 1 2
UP |Clockwise e @
LH
ter-
powN| Jonter | @ e
- UP |Clockwise o @
DOWN| ol @ ©

Body Electrical System > Power Windows > Power Window Switch > Schematic Diagrams

Circuit Diagram
Driver Power Window Switch (1)




Power window switch

No. Description
1 Passenger window up switch
2 Passenger window down switch
3 Tail lamp
Bl Ground
5 Door unlock
6 Auto switch
7 Driver window up switch
8 Driver window down switch
9 B+ (RH)
10 Rear right window up switch
11 Rear right window down switch
12 Switch GND
13 Door lock
14 Rear left window up switch
15 Rear left window down switch
16 B+ (LH)

Driver Power Window Switch (2)
[Auto Down]



BR+
BlL+

g
3 » -
}18 { -
b‘ + € * ,
AUTODN
| OCKI UNLOCK ‘ e up, [T) Joown el [T joown el [T] [oown
Caoro 17 Toown | waooksw! | | |
WILOCK AUTO | I | L hd A { |
DF'tcl):%’-(*‘ ‘CONTROL |, 15 11 2 10, 11
ARLRRT - "
13, |§ 3 7l 8
E E E
£} - O — Q- )
> 2-wPIRLY. Iy 5L
P T = Y 4
TAIL Mo [ [ o o Y, — - ‘].
g uul [MD MU MDD wmu ]MD'
FR.LH(RH) e L, J L o>
AR LH(AH) FR AH(LH) AR BH(LH)

[Safety Up/Down]

BR+ N 9 > s
BL+ — | 16
= v (-3
4
o - » L
| AUTOUP & AUTODN wel M loown vel M1 lbown wel [T
= LOWLNLO'CK o . . S .I 0 o '.. ola O s -1 JE: |
L 2 A ¢
UPT ' “pown | WALOCK sw |
WILOCK 1 I | L™ o I = L\ T
DILOCK
FL.FR 14 115 1 l2 10, 11
ALARR
13, |5 15 6, 7l 8
AT1 U1 D1
SAFETY Lo ]—| l J—t —
UN'T = = ] > D ey o o, 11 oy A O - [ = Y
& s L= ¥ o 5 “.J
M MU MD | MU MD | MU D
FRLH oMb— M oMb
RA.LH FR.RH AR AH
TAIL =

Passenger And Rear Power Window Switch



Power window switch
Connector A

[= P
CERDTE

=

N
4
~
w

w

up % DN PW|S/W

4(s5/6|7]8

7
]

OIN DO N =

Description
Power window motor up
Power window up switch
Ground
Power window motor down
Battery (+)
Power window down switch
Tail lamp

Rear Power Window + Seat Heater Switch




Rear power window switch
Rear seat heater switch Connector A

lb i! INDIGATOR
UP% ¢DN PW|SW
SIWARMER
+ \
2 O 3 L 6 10

1]2 3|45
6|7|8[9[10/11]12

it
o

midalelevio|o|s|win|=

Description
Power window up switch
Power window motor up
Power window motor down
Power window down switch
Ground
Signal input
Signal output
Battery (+)
Seat heater IND (+)
Seat heater IND (-)
Tail lamp

Body Electrical System > Power Windows > Power Window Switch > Repair procedures

Power Window Main Switch Inspection
1. Disconnect the negative (-) battery terminal.

2. Remove the front door trim panel.
(Refer to the BD group - "Front door”)



3. Disconnect the connector from the switch.

4. Check for continuity between the terminals in each switch position according to the table. If the continuity condition is not
normal, replace the switch.

Terminal

Lock O O

Unlock Oo——0

[Auto Down]

Terminal|  Front left Front right
Position 4| 7|8|6[9]1]|2] 4
Up O+0
O+0 | OO
OFF ooto
Down O O O = o] =
Auto down O OO
Terminal Rear left Rear nght
Position 16|14 |15/ 4 | 9 [10]|11 | 4
Up O—+0 | 0+0 | 040 | 0+0
OFF OO0 OO0
Down Toito| T to
[Safety Up/Down]
Terminal Front left Front nght
Position 4|7|8|6/9|1|2 |4
Up °T° 040 | 040
Auto up O+Cr O
OFF o010
Down (o o] 101,
Auto down O O—10
Terminal Rear left Rear right
Position 161415/ 4 | 9 |10 |11 | 4
Up O+0 | 0+0 | 040 | =0
OFF O=+=0=+0 O=t=O==0
Down T lo | T o

Passenger/Rear Power Window Switch Inspection
1. Disconnect the negative (-) battery terminal.

2. Remove the front door trim panel.
(Refer to the BD group - "Front door”)

3. Disconnect the connector from the switch.



4. Check for continuity between the terminals in each switch position according to the table. If the continuity condition is not
normal, replace the switch.

erminal| - ¢ 2 7 4 1
Position ™
vw | © oto | °
e
DOWN O > — 10

Rear Power Window + Seat Heater Switch Inspection
1. Disconnect the negative (-) battery terminal.

2. Remove the rear door trim panel.
(Refer to the BD group - "Rear door")

3. Disconnect the 8P connector from the switch.

3[as
16]7]8]9[10]11]12

\

4. Check for continuity between the terminals in each switch position according to the table. If the continuity condition is not
normal, replace the switch.

" Terminal| - : " - -
Position
O O
UP O——0
OFF o Tl
DOWN o O O O

Body Electrical System > Power Windows > Power Window Relay > Repair procedures




Diagnosis With GDS

1. It will be able to diagnose defects of power window with GDS quickly. GDS can operates actuator forcefully, input/output

value monitoring and self diagnosis.
2. Select model and "BCM".
3. Select the "SJB" to check.

4. Select "Current data”, if you will check current data of power window system. It provides input/output status of SJB.

£ Current Data 21/42

( Standard Display 2 )| Fulllist 2 ) Graph 2 ](items List s | Reset MinMax ][ Record | Stop 2]

M

| Sensor Name Value Unit
[0 Power Window Relay ON -
[JAssist Door Actuator Position Switch UNLOCK -
[ Driver Door Actuator Position Switch UNLOCK -
[ Assist Door Key Unlock Switch OFF -
O Driver Door Key Lock Switch OFF -
[ Driver Door Key Unlock Switch OFF -

5. If you will check the power door lock operation forcefully, select "Actuation test".

£ Actuation Test

Test ltems &

Front deicer relay

Central Door Lock Relay
ntral r Unl Rel

Power window relay -

Turn Left Signal ® Resull  |Success

& Duration Until Stob Buton

# Conditions |BATTERY ON

Turn Right Signal

Flasher Sound Relay|Option)
Static Bending LH Output
Static Bending RH Output

Start Stop

’ Body Electrical System > Windshield Deicer > Components and Components Location

|

Component Location



N
)3
A | —

. J

~

1. Windshield deicer relay (Built-in engine room relay box)

3. Windshield deicer
2. Windshield deicer switch

4. Deicer connector

Body Electrical System > Windshield Deicer > Description and Operation

Windshield deicer system prevent windshield wiper from freezing in the winter season. It consists of deicer in the lower part

of windshield, switch and relay. Body control module receives an input signal from the deicer switch, then controls relay.
Operating condition is the same that of rear window defogger system.

Since the generator "L" is switched ON, if the deicer switch is ON, then deicer output is ON for 20 minutes.




Body Electrical System > Windshield Deicer > Windshield Deicer > Repair procedures

1. Remove the cowl top cover. (Refer to the wiper)

2. Disconnect the windshield deicer connector (A) from the wiper motor linkage.

3. Check for continuity between the terminals of deicer lines.

4. Turn the ignition switch ON and the windshield deicer switch ON, then measure the voltage between the terminals of
harness side deicer connector.

OK : approx. Battery voltage

Body Electrical System > Windshield Deicer > Windshield Deicer Switch > Repair
procedures

1. The windshield deicer switch inputs can be checked using the GDS.



2. To check the input value of windshield deicer switch, select option "Body Control Module".

3. Select option "Current Data of smart junction box".

@ Current Data B

( StandardDisplay 2 ) Fulllist 2 ][ Graph 3 )(items List 3 J( Reset MinMax.)| Record | Stop )

l Sensor Name | Value Unit

O Tailgate/Trunk Release Switch OFF -

[J Brake Fluid Switch OFF -

Oignition 1 ON -

O lgnition 2 ON -

[ Front fog lamp relay OFF -

CJ AV Tail Output OFF -

O Tail Lamp Relay OFF -

O Head Lamp High Output OFF -

[OHead Lamp Low Output OFF -

[ Front Deicer Relay OFF - =

4. To check the input value of windshield deicer switch in force mode, select option "Actuation Test of smart junction box".

& Actuation Test (D)

| Test ltems -~

Front deicer relay

Central Door Lock Relay
Central Door Unlock Relay
Power window relay -

Turn Left Signal ® Result Success
Turn Right Signal

Flasher Sound Relay|Option)
Static Bending LH Output
Static Bending RH Output

# Duration  Untl Stop Button

# Conditions BATTERY ON

Start Stop

W
Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the lower (A) after loosening the mounting screws.
(Refer to the BD group - "Crash pad")




3. Remove the heater control unit contained the windshield deicer switch from the center fascia lower panel.

1. Install the heater control unit.
2. Install the center fascia lower panel.

3. Install the crash pad garnish.

Body Electrical System > Rear Glass Defogger > Components and Components Location

Component Location

1. Rear glass defogger relay (Engine room relay box) 3. Rear glass defogger



2. Rear glass defogger switch (A/C controller)

Body Electrical System > Rear Glass Defogger > Rear Glass Defogger Printed Heater >
Repair procedures

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

Printed
heater ine

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 8V is indicated by the voltmeter, the heater line of the rear window is considered satisfactory.

& Volts (Normal)

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

Burned out point

RV ’

= |

3. If a heater line is burned out between the center point and (-) terminal, the voltmeter will indicate 0V.



Burned out point

R\ e

\ /

0 Volts

4. To check for open circuits, slowly move the test lead in the direction that the open circuit seems to exist. Try to find a
point where a voltage is generated or changes to 0V. 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
x

Terminal

D

| S |

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

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

\ -
(Section with broken grid
line) Center point
¥ ox -
'
Positive
teminal
Tester B [

reads resistance
twice as large as tester terminal

Repair Of Broken Heater Line
Prepare the following items:

1. Conductive paint.

. Paint thinner.

. Masking tape.

2
3
4. Silicone remover.
5. Using a 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).



Masking tape

Body Electrical System > Rear Glass Defogger > Rear Glass Defogger Switch > Repair
procedures

1. The rear glass defogger switch inputs can be checked using the GDS.

2. To check the input value of rear glass defogger switch, select option "Body Control Module".

3. To consult the present input/output value of BCM, "Current DATA". It provides information of BCM input/output conditions
of smart junction box.

& Current Data 21/42 )

( StandardDisplay s || FulList s ) Graph 2 )(items List 2 || ResetMinMax )| Record ][ Stop 3]
, Sensor Name ] Value Unit

[ORear defogger relay OFF - A

[ Burglar Alarm Horn Relay OFF -

[0 Start Inhibitor Relay OFF -

O Tailgate/Trunk Release Relay OFF -

[ Central door lack switch OFF -

[0 Power Window Relay ON -

4. To check the input value of rear glass defogger switch in force mode, select option "Actuation Test of smart junction box".



© Actuation Test

Test tems _ N

Rear defogger relay

Front deicer relay

Central Door Lock Relay

Central Door Unlock Relay

Power window relay

Turn Left Signal

Turn Right Signal

Flasher Sound Relay[Option] b

# Duration # Conditions * Result
Until Stop Button | IG. ON Success

Start

Stop

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the lower (A) after loosening the mounting screws.
(Refer to the BD group - "Crash pad")

3. Remove the heater control unit contained the rear glass defogger switch from the center fascia panel.

1. Install the heater control unit.
2. Install the center fascia panel.

3. Install the crash pad garnish.

Body Electrical System > Windshield Wiper/Washer > Components and Components
Location

Component Location




N\
J
7
1. Windshield wiper arm & blade 5. Washer motor
2. Wiper & washer switch 6. Washer reservoir
3. Windshield washer hose 7. Wiper relay (Engine room relay box)
4. Windshield wiper motor & linkage

Body Electrical System > Windshield Wiper/Washer > Windshield Wiper-Washer Switch >
Repair procedures

Check for continuity between the terminals while operating the wiper and washer switch. If it is not normal condition, replace
wiper and wiper switch.




Terminal
Position
MIST
OFF
AUTO
LOW
HI @,

Q[O|O| ™

Q0|00 ] =

Terminal 11 10
Positi
OFF

ON o—a0

Removal

1. Remove the steering column upper and lower shrouds after removing 3 screws.

= Screw

Y

2. Remove the wiper switch (A) by releasing the part.

3. If necessary of removing the wiper & washer switch (A), release the lock of wiper switch using tool without removing the

steering wheel and the clock spring.



1. Install the wiper switch.

2. Install the steering column upper and lower shrouds.

Body Electrical System > Windshield Wiper/Washer > Front Wiper Motor > Components and
Components Location

Component Location




‘\\\%‘ 1
O€¢—2 [23~27
(23 ~2.7,16.6 ~ 20)]

7~ 11
(0.7 ~1.1,5.0 ~ 7.9)]

a

7 T

Torque : Nm (kgf.m, Ib-ft)

1. Cap 5. Cowl top cover

2. Nut 6. Bolt

3. Wiper arm & blade 7. Wiper motor & linkage assembly
4. Rivet

Body Electrical System > Windshield Wiper/Washer > Front Wiper Motor > Repair
procedures

Removal

1. Loosen the windshield wiper arm nut (B) after removing a wiper cap (A).




2. Remove the windshield wiper arm and blade (A).

3. If necessary, release the wiper blade fixing clip by pulling up and remove the wiper blade from the inside radius of wiper
arm.

VD4

4. Disconnect the washer hose (A) connected to cowl top cover.

5. Remove the weather strip and the cowl top cover (A) after removing rivets.



7. Remove the windshield wiper motor and linkage assembly (A) after removing 3 bolts.

8. Hold the wiper motor crank arm and remove the upper linkage (A) from the wiper motor crank arm.

A

CAUTION



Before remving the wiper motor and linkage assembly, make sure that the linkage is stopped at auto stop position.

To install the wiper motor crank arm exactly, check that the linkage is aligned with the crank arm in straight line and
the angle of each linkages.

Be careful not to bend the linkage.

9. Remove the lower linkage (A) from the wiper motor crank arm.

A

CAUTION

To install the wiper motor crank arm exactly, check that the linkage is aligned with the crank arm in straight line and
the angle of each linkages.

Be careful not to bend the linkage.

10. Remove the crank arm (A) after loosening a nut.

)
S
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11. Remove the wiper motor bracket (A) after loosening the bolts.




. Install the wiper motor.

. Install the crank arm.

Tighting torque:
245 ~26.4Nm (2.5 ~ 2.7, kgf.m, 18.0 ~ 19.5 Ibf.ft)

CAUTION

To install the wiper motor crank arm, make sure that the linkage is aligned with the crank arm in straight line and set
the angle of each linkages exactly.

. Install the lower and upper linkage to the wiper motor crank arm.

CAUTION

To install the wiper motor crank arm, make sure that the linkage is aligned with the crank arm in straight line and set
the angle of each linkages exactly.
Be careful not to bend the linkage.

. Install the wiper motor and linkage assembly and then connect the wiper motor connector.

Tighting torque:
7 ~11Nm (0.7 ~ 1.1, kgf.m, 5.0 ~ 7.9 Ibf.ft)

. Install the cowl top cover.

. Install the windshield wiper arm and blade.

Tighting torque:
225~26.4 Nm (2.3 ~ 2.7 kgf.m, 16.6 ~ 21.7 Ibf.ft)

- The windshield wiper motor must be cycled to make sure that it is in the auto stop position.
If necessary, adjust the wiper arm and blade.

. Install the wiper arm and blade to the auto stop position.
A : Auto stop position (Blade)



8. Set the cowl top cover on the specified spray position.

- When you turn on the washér, confirm 50% or more of washer fluid lands within the spréy area.
- If the spray area is not within the standard positions, adjust the nozzle(s).

Unit : mm
Specified position Distance (in) Distance (mm)

A 20.24 514.3
B 246 62.6
C 12.33 3133
D 7.39 187.7
E 6.41 162.8
F 7.32 186

G 13.56 3446

Speed Operation Check

1. Remove the connector (A) from the wiper motor.



NO Description NO Description
1 GND 4 LOwW
2 Parking 5 HI
3 Battery (-)

2. Attach the positive (+) lead from the battery to terminal 3 and the negative (-) lead to terminal 1.

3. Check that the motor operates at low or high speed as below table.

~~Jerminal 2 3 5 p
Positon ™~ .
OFF O O
Low Oo—1T—T1"20
HIGH Oo—=C

CAUTION

Common sources of contamination are insects, tree sap, and hot wax treatments used by some commercial car

washes. If the blades are not wiping properly, clean both the window and the blades with a good cleaner or mild
detergent, and rinse thoroughly with clean water.

Body Electrical System > Windshield Wiper/Washer > Front Washer Motor > Repair
procedures

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

Before filling the reservoir tank with water, check the filter for foreign material or contamination. if necessary, clean
the filter.

2. Connect positive (+) battery cables to terminal 2 and negative (-) battery cables to terminal 1 respectively.
3. Check that the motor operates normally and the washer motor runs and water sprays from the front nozzles.
4. If they are abnormal, replace the washer motor.




[Front]

NO

Description

NO

Description

GND

Washer (+)

M1

Washer Fluid Level Sensor Switch
1. Disconnect the negative(-) battery terminal.

2. Drain the washer fluid less than 650 cc.

3. Check for continuity between the No. 1 and No.2 terminal in each float position.
There should be continuity when the float is down.
There should be no continuity when the float is up.

4. If the continuity is not as specified, replace the washer fluid level switch.

-

'""-—&‘_IEI'ITIIFIN
Position ~~._| ! ?
Over 650cc
Under 650cc Oo———F0

(Tolerance : -50cc -~ +100cc)




Removal

CAUTION

- When servicing the washer pump, be careful not to damage the washer pump seal.

- Do not operate the washer pump before filling the washer reservoir.
Failure to do so could result in premature pump failure.

1. Disconnect the negative (-) battery terminal.

2. Remove the front bumper.
(Refer to the BD group - "Front bumper")

3. Remove the washer hose and disconnect the washer motor connector (A) and level sensor connector (B).

4. Remove the washer motor (A).

- Washer fluid may flow out of the opening of reservior.




5. Remove the washer reservoir after removing 2 bolts (A).

1. Install the washer reservoir.

NOTE
Before ins'i'allirig the pu'fnp rﬁotdr, check the filter for fbreign material or contamination. if né'ceséary,”cleén the filter
into the pump motor.

2. Install the washer motor.
3. Install the washer hose.
4. Connect the washer motor connector and level sensor connector.
5. Install the front bumper.

6. Check the washer motor operation.

Body Electrical System > Windshield Wiper/Washer > Rain Sensor > Schematic Diagrams

Circuit Diagram
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Body Electrical System > Windshield Wiper/Washer > Rain Sensor > Description and
Operation

The Rain sensing windshield wiper system is a wiper system that, in addition to providing normal wiper functions off, mist,
manual low speed, manual high speed, and wash, provides automatic control of automatic intermittent automatic low, and
automatic high speeds.

When the ignition key is in the ON position, the rain sensor (A) will be activated.




System Function

Basic Principle

Emitted Beam from luminosity diode is reflected entirely against the windshield exterior, and then turn into photo diode.

If there is water on the windshield exterior, heam separates optically, and the degree of remained beam is measured in the
photo diode.

What there is water in the windshield, it means beam is not reflected all, so the degree of lost beam indicates the degree of
glass surface wet.

Rain sensor consist of two luminosity diode, two photo diode, optic fiber and coupling pad.

Operation Control

Wiper ECU transmits the signal as a rain sensor, and then the rain sensor perceives the rainwater to transmit to the wiping
order wiper ECU, wiper ECU controls the wiper motor according to the signal.

Contact Influence
The rain sensor can malfunction due to following condition
+ Contamination of the measurement surface.
+ Air bubbles between the windshield and the coupling pad contact surface.
* The movement of coupling pad by vibration.
* Damaged wiper blade.

Operation Condition

In case that engine starts under wiper switch AUTO, rain sensor activates after once wiper operation to inform the driver
that the system is under AUTO.

In case that the rain sensor doesn't work or malfunction, it is needed manual wiper switch operation by the driver.

Body Electrical System > Windshield Wiper/Washer > Rain Sensor > Repair procedures

Rain Sensing Wiper

1. In IGN2 ON state, if auto switch input (LIN communication) is ON then both wiper low relay and wiper high relay outputs
are controlled by the rain sensor input signal.

2. If the wiper switch has been left in automatic mode with the vehicle ignition OFF, and then the vehicle ignition switch is
turned on, a single wipe will be performed.



Wipse auto OFF ATO

IGN 2

Wipser losy
resksy

3. A single wipe will be performed whenever rain has been detected (Rain Detected signal from Rain sensor) and the wiper
switch is moved to the AUTOQ position. But a single wipe will not be performed when the wiper switch is moved to the
AUTO position and OFF signal is being received from Rain sensor. But if the wiper switch is moved to AUTO position for
the first time since vehicle ignition switch is turned on then a single wipe will be performed regardless of Rain Detected or

OFF signal.

OFF
ON |

IGN 2 oM ON
OFF —
Wipsi o e .&IJT::J_M TO AUTO
OFF I
o ON — — .
Wiper h_ M M
e

b OFF ] — > — —
S Sl .-_:m;ne|

4. The drive may adjust the rain sensor performance by adjusting the sensitivity input. When in automatic mode, the BCM
will perform a single wipe each time the sensitivity is adjusted upward to a more sensitive setting (downward more then
one step). This single wipe will only be performed if Rain Detected signal is being received from the Rain sensor. If the
sensitivity adjustment is adjusted upward more than one sensitivity, the BCM will only perform a single wipe unless the
time between Increases is more than 2 seconds.
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. L Step 4 |
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S Swept | Step2 Siap 3 tap &
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Han Detedied OFF Fain Delected
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5. Fault strategy for the rain sensor
Rain Sensor Fault 1 - Internal Fault Detected
This failure is detected when the wiper is in automatic mode and the input faulty rain sensor from the rain sensor has a
duty cycle corresponding to Fault 1. The confirmation delay for the failure is of 1 sec.
When this failure is detected, the wiper outputs are OFF and the wiper will also do a wipe in slow speed on the transition
from sensitivity 3 to sensitivity 2 (Step 2 to 3) in order to signal the presence of this fault. If another sensitivity is set, the

wiper won't make any additional wipe.

Hain sensor
oultput 1o BOM [ Fandt 1 ‘

Sanskity adjust

from 3 1o 2 Sansthity 3 Sors mily 2 ‘

S Wprg
Wipsir low oM \

reley CFF

Rain Sensor Fault 2 - Glass Attachment Fault Detected
This failure is detected when the wiper is in automatic mode and the input faulty rain sensor from the rain sensor has a
duty cycle corresponding to Fault 2. The confirmation delay for the failure is of 1 s.



When this failure is detected, the wiper outputs are OFF and the wiper will also do a wipe on the transition from
sensitivity 4 to sensitivity 3 (Step 1 to 2) in order to signal the presence of this fault. If another sensitivity is set, the wiper
won't make any additional wipe.
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Rain Sensor Fault 3 - No Input Signal Present

This failure is detected when the wiper is in automatic mode and the input faulty rain sensor from the rain sensor has a
duty cycle corresponding to Fault 3 or in case the duty cycle of the input faulty rain sensor is 0% or 100%. The
confirmation delay for the failure is of 1 s.

When this failure is detected, the wiper outputs are OFF.

Removal

CAUTION

The rain sensor may not operate properly if contaminated. Protect the rain sensor surface by not removing the cover
until installation time. The coupling pad on the rain sensor surface has adhesive strength. Take care when installing the
sensor. If the sensor is separated from the windshield by force, the sensor or windshield may be damaged. Take care
when removing the sensor.

1. Remove the rain sensor cover (A) first.
Be careful not to damage the cover latch by applying excessive force. To remove the latch, pull aside the latch using the
cover hole (B) with the little (-) screwdriver (C).

Cc

2. Remove the wiring harness connector (D) from sensor.

3. Rain sensor module is attached to the front windshield by glue replacing the front windshield, remove the rain sensor



module from the existing front windshield and install on the new front windshield.

* In case of the windshield with reflection layer which reflects the infrared rays in sensing field, remove the reflection
layer from the rain sensor mounting position prior to installation.

+ Avoid contamination of the sensor during installation.

1. Install the rain sensor bracket to the windshield glass using the tape.

Windshield glass

CAUTION

It is very important that the coupling pad pushes against the windshield completely to prevent bubbles from forming
at the contact surface.

2. Connect the rain sensor connector, and then install the sensor cover.

Body Electrical System > Electro chromic Inside Rear View Mirror > Components and
Components Location




[ECM]

|5I“;“k'-t— Connector A

LED indicator | Rearward looking sensor

Forward looking sensor

ON/OFF

ON/OFF switch
Pin
Ignition EC
5 10 mirror
Reverse signal | contros
4 g '
GND
3 8 ,
OEC ()
2 7 -
OEC (+)
1 6
Pin Description
1 -
2 OEC (+
~ (+)
3 -
12345 4 -
"R EEEn 5 .
6 7 8 910 6 .
EE NN T
7 EC (-
/ 8 GND
9 Reverse signal
10 IGN (+)




[ECM + Home Link + Compass]

Compass display

Connector

ON/OFF switch
LED indicator  Reward looking sensor Forward looking sensor
Connector N
5 10 Ignition _ ' I_EC
. mirror OFF
Reverse inhibit control
4 9
3 8 GND
2 7 HL 1
Batte + Home HL 2
1 6 v (+) Link HL 3
Pin Description Current
1 = -
2 OEC (+) 300mA MAX
3 - -
1 2345 2 : -
EEEEN 5 - .
RN 6 Battery (+) 150mA MAX
7 OEC (-) 300mA MAX
8 Ground 1500mA MAX
9 Reverse inhibit 15mA MAX
10 IGN (+) 150mA

Body Electrical System > Electro chromic Inside Rear View Mirror > Description and
Operation

The ECM (Electro Chromatic inside rear view Mirror) is for dimming the reflecting light from a vehicle behind at night,
Preventing glare from the light. The forward facing sensor detects brightness of the surroundings, while the rearward looking
sensor detects the strength of the reflecting light and adjusts the reflexibility of the mirror in the range of 7~85%. But, when
the reverse gear is engaged, it stops functioning.

1. The forward facing sensor sees if the brightness of the surroundings is low enough for the mirror to operate its function.

2. The rearward looking sensor detects glaring of the reflecting light from a vehicle behind.



3. The ECM is darkened to the level as determined by the rearward looking sensor. When the glaring is no longer detected,
the mirror stops functioning.
1. LED indicator
2. ON/OFF Switch
3. Rearward looking sensor
4. Forward looking sensor

Automatic-dimming Function

To protect your vision during nighttime driving, your mirror will automatically dim upon detecting glare from the vehicles

traveling behind you. The auto-dimming function can be controlled by the Dimming ON/OFF Button :

1. Pressing and holding the Feature Control button for more than 3 but less than 6 seconds turns the auto-dimming function
OFF which is indicated by the green Status Indicator LED turning off.

2. Pressing and holding the Feature Control button again for more than 3 but less than 6 seconds turns the auto-dimming
function ON which is indicated by the green Status Indicator LED turning on.

The mirror defaults to the "ON" position each time the vehicle is started.

Body Electrical System > Electro chromic Inside Rear View Mirror > Repair procedures

Check it by the procedure below to see if the function of the ECM is normal.
1. Turn the ignition key to the "ON" position.

2. Cover the front sensor to stop functioning.
3. Shine a light at the rear sensor.

4. The ECM should be darkened as soon as the rear sensor detects the light.

If this test is performed in daytime, the ECM may be darkened as soon as the front sensor is covered.

5. When the reverse gear is engaged, the ECM should not be darkened.
6. When heading lights to both the front and rear sensors, the ECM should not be darkened.

Removal

1. Remove the mirror wiring cover (A).



2. Disconnect the mirror connector (B) and remove the mounting screw (A).

A—d

3. Slide the inside rear view mirror rearward to remove the inside rear view mirror assembly (A).

AN
=

Take care not to damage the mounting bracket during removal.




1. Install the mirror assembly.

2. Install the mirror wiring cover and connector.

- Make sure the connector is plugged in properly.

Body Electrical System > Electro chromic Inside Rear View Mirror > Compass Mirror >
Description and Operation

1. Push the A button lower of the rear view mirror to turn on the function of the compass mirror so that displays a sign of a
direction on the small board in the upper-right side of the mirror.

2. Push the A button again to turn off its function.

Body Electrical System > Electro chromic Inside Rear View Mirror > Compass Mirror >
Repair procedures

Calibration Procedure

If the compass has been calibrated or set to variance zone number incorrectly, or you are driving in specific places (tunnel,
parking lot in building, underground parking lot, near transformer substation, etc.), the below conditions may occur.

* The display read "C".

* The compass headings become inaccurate.

* The compass heading is not changed.

* Some compass headings are not displayed.

* The compass headings are inaccurate in long distance driving.
This compass automatically calibrates itself while the vehicle is driven as your route takes you in complete circles.

If the vehicle's compass headings become inaccurate continuously, the compass should be manually calibrated as follows:
1. Move the vehicle from the large steel structure or electric power supply cable.

2. Turn on the compass by pressing the A button.

3. Check the zone number by pressing the A button for more than 4 seconds until the current zone number appears in the
display.

To re-calibrate, hold the A button for 3 seconds until C is displayed. If the zone number is different for your country, set
the correct zone number referring to "Setting the compass zone" and do the "calibration procedure” again.

4. Drive your vehicle in at least 2 circles at less than 5 miles per hour (8 km/h) until the compass heading appears. Driving
in a circle in right-handed direction and opposite direction is possible and if possible, stops the wiper operation.

5. If the vehicle's compass headings become inaccurate as before, do the following procedure again.

If new vehicle is first driven or if the battery has been disconnected, do the calibration procedure as above.

Setting The Compass Zone

This compass must be set to compensate for the variation between true north and magnetic north. To set variation:
1. Find your current location and variance zone number on the zone map.

2. Press the A hutton for more than 4 seconds. The current zone number will appear in the display.

3. Release and press the A button until the new zone number appears in the display. After you stop pressing the button in,



the display will show a compass direction within a few seconds.

Compass display
=10+ ur—IT D
A

Zone Map

WARNING

1. Do not install the ski rack, antenna, etc. which are attached to the vehicle by means of a magnet. They affect the
operation of the compass.

2. If the compass deviates from the correct indication soon after repeated adjustment, have the compass checked at
an authorized dealer.

3. The compass may not indicate the correct compass point in tunnels or while driving up or down a steep hill. (The




compass returns to the correct compass point when the vehicle moves to an area where the geomagnetism is
stabilized.)

Body Electrical System > Hands Free System > Components and Components Location

% |
-
1. Hands free call switch 4. Front right speaker
2. Mic 5. Audio head unit (hands free control)
3. Front left speaker

% There is no hands free jack. This system supports Bluetooth(wireless system).

Body Electrical System > Hands Free System > Description and Operation

Audio Bluetooth System

General Feature



* This audio system supports Bluetooth®hands-free and stereo-headset features.
- HANDS-FREE feature: Making orreceiving calls wirelessly throughvoice recognition.

* The phone must be paired to the system before using the hands-free feature.
- STEREO-HEADSET feature: Playingmusic from cellular phones (that supportsA2DP feature) wirelessly.

* Voice recognition engine of theBluetooth® system supports 3 types oflanguages:
- English
- US Spanish
- Canadian French

CAUTION

If the vehicle is moving do not use a cellular phone or connect the Bluetooth phone.

* The phone must be paired to the systembefore using Bluetooth® features.
* Only one selected (linked) cellularphone can be used with the system ata time.
* Some phones are not fully compatiblewith this system.

Voice Recognition Activation
* The voice recognition engine contained in the Bluetooth System can be activated in the following conditions:
- Button Activation o
The voice recognition system will be active when the |+ button is pressed and after the sound of a Beep.
- Active Listening
The voice recognition system will beactive for a period of time when the Voice Recognition system has asked for a
customer response.

* The system can recognize single digits from zero to nine while number greater than ten will not be recognized.

+ |f the command is not recognized, the system will announce "Pardon” or No input voice signal from microphone.
(Noresponse)

* The system shall cancel voice recogntionmode in following cases : When pressing the '« button and saying cancel
following the beep. When not making a call and pressing the *| button. When voice recognition has failed 3 consecutive
times.

+ At any time if you say "help”, the system will announce what commands are available.

Menu tree
. Setup Pair phone
1 Select phone
—— Delete phone
Ch ange p'lOI"fy’-
1 Bluetooth off
Phonebook —r— Add entry - 1 By vokce
By Phone
—.C"'anga'
':Dale'la name |
Call |—— By name
By r‘-uranf:
Phone Setup

All Bluetooth® related operations can beperformed by voice command or by manual operation.
* By Voice Command:



Press * button on the steering wheel to activate voice recognition.

PHONE | e

Listening

* By Manual Operation:
1. Push the [SETUP] button to enter SETUP mode.
2. Select “PHONE" item by rotating the TUNE knob, then push the knaob.

SETUP | @
Phone Setting

__Scroll_|[ SDVC || Media |
SAT | )
3. Select desired item by rotating the TUNE knob, then push the knob.

PHONE | @
Pair Phone

BT | select || Prioriy |

Delete | [Advanced | = ]

4. Select Advanced item to enter ADVANCED mode.

ADVANCED] @
Incoming Volume

LIS Contacts | Language|
[ BTOff || &

Pairing phone

Before using Bluetooth® features, thephone must be paired (registered) to theaudio system. Up to 5 phones can bepaired in
the system.

1. Press | button.

2. Say "Set Up".
- The system replies with availablecommands.

- To skip the information message, press [of] again and then a heep isheard.
3. Say "Pair Phone".
4. Say “Yes” to proceed.

5. Say the name of your phone whenprompted.
- Use any name to uniquely describeyour phone.

6. Bluetooth® system will repeat thename you stated.

7. Say "Yes" to confirm.

The system may not function in the following cases:
If 5 phones have already been registered. If the system cannot communicate with the phone.

Connecting phone

When the Bluetooth® system is enabled,the phone previously used is automaticallyselected and re-connected. If youwant to
select a different phone previouslypaired, the phone can be selectedthrough “Select Phone” menu.Only a selected phone
can be used withthe hands-free system.



- Press F button.

2. Say "Set Up".
3. Say "Select Phone" after prompt.

- The system lists all the registeredphone names.

4. Say the name or number of desiredphone from the list.

5. Say "Yes" to confirm.

. By manual operation:

- Select “SELECT” in PHONE menu,then select desired phone from thelist.

The system may not function in the following cases:
If the phone is not found.
If the system does not recognize the voice command.

Deleting phone
The paired phone can be deleted.

1.
2.
3.

- When the phone is deleted, all the informationassociated with that phone is also be deleted (including phonebook).
- If you want to use the deleted phonewith the audio system again, pairingprocedure must be completed oncemore.

Press [of] button.
Say "Set Up".

Say “Delete Phone” after prompt.
- The system lists all the registeredphone names.

. Say the name or number of desiredphone from the list.

5. Say “Yes” to confirm.

6. By manual operation:

- Select “DELETE” in PHONE menu,then select desired phone from the list.

Changing Priority

When several phones are paired to theaudio system, the system attempts toconnect following order when theBluetooth®
system is enabled:

1) “Priority” checked phone.

2) Previously connected phone.

3) Gives up auto connection.

1.

Press«t button.

2. Say “Set Up”.
3. Say “Change Priority” after prompt.

- The system lists all the registeredphone names.

4. Say the name or number of desiredphone from the list.

5. Say “Yes” to confirm.

6. By manual operation:

- Select “PRIORITY” in PHONE menu,then select desired phone from thelist.

Bluetooth AVN System

* Bluetooth allows wireless transmission of information between PC, mobile phones, headsets, PDAs, printers and other
devices within close ranges by using 2.45Ghz frequency short-distance wireless telecommunication technologies."

+ Within this vehicle, users can make handsfree calls, transmit mobile phonedata, and play audio streaming files by
connecting a mobile phone with the system.Functions supported by Functions supported by"

+ Pairing mobile phones. (Up to 5 phones)
* Connecting/disconnecting mobile phones.



* Making/Answering phone calls.
* Downloading a Phone Book.
* Downloading a Call history list.

* Playing music saved in a Bluetooth phonein the vehicleSome functions may not be supported insome mobile phone.
in the vehicle
Some functions may not be supported insome mobile phone.

Body Electrical System > Hands Free System > Hands Free Switch > Schematic Diagrams
Circuit Diagram

[Bluetooth + Voice]

) . 22K
BIT IN | 5 3.9 K? .8I2IKQ
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0 - - 4
ILL (+) l . i
1
ILL (-)
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[RH]
Connector RH
I i —_—
—} o0 000 0
654321 -
Pin No. Description
1 lllumination (+)
2 Bluetooth (Signal input)
3 ~
4 =
7] Audio head unit (Ground)
6 lllumination (-)




Body Electrical System > Hands Free System > Hands Free Switch > Repair procedures

1. Check the hands free remote control switch for resistance between terminals in each switch position.

Switch Connt_ector Resistance
terminal (£5%)
Send 2-5 34.1kQ
End of call 2-5 12.1 kQ
Voice 2-5 3.9kQ

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the driver airbag module.
(Refer to the RT group)

3. Remove the steering wheel.
(Refer to the ST group - "Steering column & shaft")

4. Remove the steering wheel cover (A) after loosening the screws.

5. Remove the steering wheel remote control switch connector (A) after loosening the mounting screws.



gt

1. Reassemble the steering wheel remote control switch after connecting the connector.

2. Reassemble the steering wheel.

3. Reassemble the driver airbag module.

Make sure the hands free remote control switch and the airbag module connectors are plugged in properly.

Body Electrical System > Hands Free System > Hands Free Mic > Repair procedures

1. Disconnect the negative(-) battery terminal.

2. Remove the roof trim.
(Refer to the BD group - "Roof trim")

3. Remove the handsfree mic (A) after disconnect the connector from loof top.



CAUTION

Be careful not to damage the roof trim when removing the hands free mic.
Do not reuse the mic unit if the fixing hook (A) is damaged.

4. Check the continuity of Mic between terminals.

Mic (-) (3) "
i ) Mic
(+)

Mic [+) (E}

Body Electrical System > Hands Free System > Troubleshooting

Troubleshooting
Problem Possible cause Solution
Not pairing Bluetooth device of Car is not discoverable Enter Bluetooth pairing (searching) mode

mode

User’s phone is Bluetooth off mode User’s phone set Bluetooth on

Making an attempt pairing others bluetooth Check Bluetooth device name and address (12

system word) to attempt paring
Ex) 000B24FFF123

Pass key error Input the passkey displayed on the audio
screen into the phone.




5 phones have already been registered.

Delete paired phone list

Bluetooth system cannot communicate with the
phone.

Refer to IOP sheet
% |OP : Inter-operability

Not connection

User’s phone or Bluetooth device of Car dose
not register
Bluetooth device to connect

Retry pairing

Bluetooth system cannot communicate with the
phone.

Waiting 1minute then Retry connection or phone
power off/on.
Refer to IOP sheet

Not redial

User phone system issue

Push the 2 times Send button

Not accept call

User phone system issue

Refer to IOP sheet

Not dialing

User’s phone playing other menu (internet,
mp3, game, etc..)

Stop other menu then set normal mode

Bluetooth system cannot communicate with the
phone

Refer to IOP sheet

Body Electrical System > Panoramaroof > Components and Components Location

Component Location




1. Panoramaroof 3. Panoramaroof motor & controller
2. Panoramaroof switch 4. Roller blind motor & slave controller

Body Electrical System > Panoramaroof > Schematic Diagrams

Circuit Diagram (1)
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Circuit Diagram (2)



[Panoramaroof swich)

Panoramaroof swich

No. Description
GND

Signal A
Signal B
Signal C
Signal D

| B lWIN| -

Body Electrical System > Panoramaroof > Panoramaroof Switch > Repair procedures

1. Disconnect the negative (-) battery terminal.

2. Remove the overhead console lamp assembly.
(Refer to the BD group - "Roof trim")

3. Check for continuity between the terminals.



Terminal
Position

Open (1st click)
Open (2nd click)
Tilt up
Tilt down
Close (1st click)
Close (2nd click)

54| e

O

OOOOCID?"

Q10|0

4. If the continuity is not as specified, replace the panoramaroof switch (A).

Body Electrical System > Panoramaroof > Panoramaroof Motor > Repair procedures

1. Disconnect the negative (-) battery terminal.

2. Remove the roof trim.
(Refer to the BD group - "Roof trim")

3. Disconnect the panoramaroof motor (A) connector.



4. Ground the terminals as below table, and check that the panoramaroof unit operates.

- When inspecting the panoramaroof motor operation, panoramaroof motor and roller blind motor always should
be connected.

Pom;nT erminel s 10| 4|9
Open (1stelick) | B | ©
Open (2ndclick) | @ | © e
Tt | @ o |
Tilt down @ o
Close (1stclick) | @ e
Close (2nd click) . e = . S

5. Make these input tests at the connector. If any test indicates a problem, find and correct the cause, then recheck the
system. If all the input tests prove OK, the panoramaroof motor must be faulty; replace it.

Terminal Te?t. Test: Desired result
condition
Check for voltage to ground:
3 IG2 ON There should be hattery voltage.
1 Under all Check for continuity to ground:
conditions There should be continuity.
6 Under all Check for voltage to ground:
conditions There should be hattery voltage.

6. Ground the terminals as below table, and check that the roller blind motor operates.

“—___Terminal
Position

—

Motor & ©

6 1

Resetting The Panoramaroof

Whenever the vehicle battery is disconnected or discharged, or you use the emergency handle to operate the
panoramaroof, you have to reset your panoramaroof system as follows :
1. Turn the ignition key to the ON position and then close the panoramaroof completely.

2. Release the panoramaroof control lever.

3. Press and hold the CLOSE button for more than 10 seconds until the panoramaroof has moved slightly.



4. Release the panoramaroof control lever.

5. Press and hold the CLOSE button once again within 3 seconds until the panoramaroof do as follows;
A. Tilt — Slide Open — Slide Close
Then release the lever.

6. Reset procedure of panorama system is finished.

Protecting Motor From Overheating

In order to protect the panoramaroof motor from overheating from continuous motor operation, the panoramaroof ECU
controls the Run-time and Cool-time of the motor as follows:
. The panoramaroof ECU detects the Run- time of motor

. Motor can be operated continuously for the 1st run-time(120 £ 10sec.).

. The continuous operation of motor stops after the 1st Run-time(120 = 10sec.).

. Then Motor is not operated for the 1st Cool-time(18 = 2sec.).

. Motor is operated for the 2nd Run-time(10 + 2sec.) at the continued motor operation after 1st Cool-time(18 = 2sec.)
. The continuous operation of motor stops operating after the 2nd Run-time(10 = 2sec.)

. Motor is not operated for the 2nd Cool-time(18 t 2sec.).

(o= T Y« ) B & 1 I O ~~ B S B

. Motor repeats the 2nd run-time and 2nd cool-time at the continued motor operation.
A. In case that motor is not operated continuously, the run-time is increased.

B. The Run-Time of motor is initialized to "0" if the battery or fuse is reconnected after being disconnected, discharged
or blown.

ON
Sunoot
matar
OFF L
T T2'713

Ta T3 T4

oN
Sunvool
swich

OFF —

T1:120+10sec., T2:18 + 2 sec.,
T3:10x2sec., T4:18 £ 2 sec.

Body Electrical System > Lighting System > Specifications
Specification

Item Type Watt (W)
Bulb (H7) 55
LOW
Bulb (D1S) 35
Head lamp
Bulb (H1) 55
HIGH
Bulb (H1) 55
FRONT Bulb (W5W) 5
Side marker Bulb (W5W) 5
REAR
LED
) FRONT Bulb (27W) 27
Turn signal
REAR Bulb (27W) 27
Position FRONT Bulb (8W) 8
Fog lamp FRONT Bulb (H8) 35
Tail lamp REAR(IN) Bulb (8W) 8




LED 0.9
Bulb (8W) 8
REAR(OUT)
LED 1.6
REAR(IN) LED 57
Bulb (27W) 27
Stop lamp REAR(OS)
LED 7.8
H.M.S.L LED LED
Back up Bulb (16&18W) 16&18
O/Head console MAP Bulb (10W) 10
CTR Bulb (10W) 10
Room lamp
REAR Bulb (10W) 10
Bulb (WY5W) Bulb (WY5W)
Side repeater
LED LED
License lamp Bulb (W5W) 5
Luggage lamp Bulb(C5W) 5

Body Electrical System > Lighting System > Components and Components Location

Component Location(1)




6
9
~10.
4 ™
b
A J
1. Head lamp (Low) 6. Overhead console lamp
2. Head lamp (High) / Head lamp (High) & DRL in Canada 7. Dummy
3. Turn signal & position lamp 8. Room lamp
4. Side marker 9. Vanity lamp
5. Front fog lamp 10. Door mirror side repeater(LED)

Component Location(2)
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[BULB] ; 3 s
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1. Tail lamp 6. High mounted stop lamp
2. Back up lamp 7. Luggage lamp
3. Stop/Tail lamp 8. Side repeater
4. Rear turn signal lamp 9. License plate lamp
5. Side marker

Body Electrical System > Lighting System > Head Lamps > Components and Components
Location

Component(1)




[General)

—

1. Head lamp assembly lens & housing
2. Head lamp (High) lamp

3. Dust cap

4. Socket

5. Turn signal/ Position lamp
6. Head lamp (Low) lamp
7. Side marker

Component(2)




[HID)

=]

5
4
1. Head lamp assembly lens & housing 5. Turn signal/ Position lamp
2. Head lamp (High) lamp 6. Side marker
3. Dust cap 7. Head lamp(LOW) bulb (HID) & Ignitor
4. Socket 8. Dust cover(LOW)

Body Electrical System > Lighting System > Head Lamps > Description and Operation

HID Head Lamp

1. Bulb
(1) Elements
Xenon gas: Xenon gas activates the initial reaction for rapid illuminating.
Molybdenum electrode: anode arcing
Metal halide salts: color composing component

(2) Lightening principle
When Xenon gas and metal halide salt will discharge the molybdenum anode in a capsule, it emits light.

2. lgnitor

Ignitor (A) is an electromagnetic transformer that receives current from ballast and boost voltage to light on the arc light
source in any environment.



3. Ballast
(1) Ballast (A) delivers an instant high voltage pulse to the ignitor electrode, to initialize discharge in the source.

(2) Ballast supplies the stable power to the bulb and the ignitor during initialization and normal state of arc.

?

4. Stability
(1) Durable for vibration as there is no filament.

(2) Does not operate if polarity are changed.
(3) Doesn't operate if the input voltage is not in the range of 10-16V.
(4) Doesn't operate if the circuit is short.

(5) Doesn't operate if the bulb burnt out.

Body Electrical System > Lighting System > Head Lamps > Repair procedures

1. Check-points upon head lamp failure (HID)
(1) Check the battery voltage. (Low beam will be on when the battery voltage above 9V.)

(2) Check the fuse and relay.
(3) Check the polarity of ballast. (If the polarity are changed, low beam doesn't lighten)

(4) Check the bulb connector securely.
(5) Visually bulb checking (no filament): damaged glass, damaged for upper parts and lower parts of glass tube.

(6) After (1)~(5), replace the ballast and the ignitor. (ballast assembly).

CAUTION

If a headlamp goes out after a period of operation but will immediately relights when the headlamp switch is
cycled it is likely the HID lamp needs to be replaced.




Visual Check

2. Service procedure and warning (HID)

lamp assembly

. Remove and replace the lamp

assembly.

. Connect the power connector.

power connector to avoid high
voltage.

No. Item Service procedures Warning Remarks
. Disconnect the power
tor from the | . . .
connector from the famp * Disconnect the head lamp Otherl .
Replacement of description is

the same as the
halogen bulbs.

Replacement of
the Bulb

. Disconnect the power

connector from the lamp. (head
lamp, turn signal, head lamp
leveling device)

. Remove the lamp assembly.

. Remove the ballast and dust

cover.

. Remove the bulb socket and

replace the bulb.

. Installation is the reverse of

removal.

* Disconnect the head lamp
power connector to avoid high
voltage.

* Be careful not to damage the
bulb and use genuine bhulbs
only.

* Do not apply excessive force
and fit it correctly.

Replacement of
the Ballast (with
built-in ignitor)

. Disconnect the power

connector from the lamp.

. Remove the lamp and then the

ballast and the dust cover.

. Remove the head lamp leveling

device and then the bulb
socket.

. Connect the bulb socket on the

replacement ballast and install
the leveling device.

. Installation is the reverse of

removal.

* Disconnect the head lamp
power connector to avoid high
voltage.

* Replace the
ballast only and
install the used
lamp.

* Replace the sub
assembly except
the ballast.

Others

. Power supply should be

according to the rated capacity.

. Use the rated fuse and wire.

. Bulb socket shall be free from

moisture or dirt.

+ All parts should be serviced
only at specified service
centers.

* HID lamp should
not be installed
on other cars
(Dangerous, fire
may occur.)




shock, water, or extreme

4. Do not apply the ballast severe ‘

CAUTION

HID lamp shall not be used on other cars.(Fire may occur.)
Fire may occur when HID lamp initially lights due to the fact that arc-discharge generates high voltage (max.
30,000V) and high current (12-13A), and are different from the halogen lamp specification.

3. Understanding of color change by replacement of HID bulb.
(1) The cause of HID color change.
(Change of color is HID feature)

A. The change of color occur during mixing three Elements in the HID bulb.

00
Typcal Color Temperature Change
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C. Chemical compounds in an arc tube :
1. Xenon gas(an inert gas , protection of arc tube)

2. Mercury( increase voltage, protection of arc tube, blue in the first 3 second )
3. Metal halide

* Natrium(Yellow) : 0.12mg
» Scandium(Blue) : 0.06mg
* lodine(Halogen) : 0.02mg
(2) Change of Color by Lighting Up Time
A. It needs 4 seconds at least for stabilization.
At first, you can see the blue for 3 seconds because of Mercury.
B. After stabilization, change of color occur by metal halide.
* 0 Hour : Yellow( Na is more than Sc. )
* 10 Hour : Bright Blue (Na and Sc are similar ratio.)
* 1000Hour more : Blue ( Scis more than Na.)

C. The end of lifetime : When HID used up Natrium and Scandium, a beam of light will be dark suddenly.
so you can see the red, purple and turn on and off.

Characteristic
1. Durable for vibration as there is no filament.

2. HID lamp had a more long life than halogen lamp.
3. Does not operate if polarity is changed.

4. Operating input voltage : 9-16V



Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the front bumper.
(Refer to the BD group - "Front bumper")

3. Loosening the head lamp mounting bolts (A) (2EA) and disconnect the head lamp connector (B).
Then, remove the head lamp assembly (C).

- Take care not to scratch the head lamp lens or fender.

Take care that holding clip (A) is not to be damaged.

4. In case of HID type, disconnect the head lamp leveling actuator connector (A).



5. Remove the dust caps from the head lamp assembly after turning in the counter clock-wise direction.
A : Head Lamp (High) Cap
B : Head Lamp (Low) Cap

1. Install the head lamp bulbs.

2. Connect the connectors.
3. Install the head lamp bolts (2EA).

4. Connect the negative (-) battery terminal.

Head Lamp Aiming Instructions

<Mechanical aiming>

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



If there are any regulations pertinent to the aiming of head lamps 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 head lamp aiming. If beam-setting equipment is not available, proceed as

follows:

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

2. The vehicle should be placed on a flat floor.

3. Draw vertical lines (Vertical lines passing through respective head lamp centers) and a horizontal line (Horizontal line
passing through center of head lamps) on the screen.

4. With the head lamp and battery in normal condition, aim the head lamps so the brightest portion falls on the horizontal

and vertical lines.
A : Horizontal (HI & LOW)

Front Fog Lamp Aiming
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 screw (A) with a

driver.

Head Lamp And Fog Lamp Aiming Point



4

H1
H2

H1 : Height between the head lamp bulb center and ground (Low beam)
H2 : Height between the head lamp bulb center and ground (High beam)
H3 : Height between the fog lamp bulb center and ground

W1 : Distance between the two head lamp bulbs centers (Low beam)
W2 : Distance between the two head lamp bulbs centers (High beam)
W3 : Distance between the two fog lamp bulbs centers

L : Distance between the head lamp bulb center and screen

Unit : in(mm)

Vehicle condition H1 H2 H3 W1 we w3 L

Without driver | 28.1(715) | 27.1(690) | 13.6(347) o
53.4(1,356) | 44.3(1,126) | 52.1(1,323) | hefer “:’;‘""“9
With driver | 27.9(710) | 26.9(685) | 13.4(342) condition

1. Head Lamp (Low beam)
A. Turn the low beam on without driver aboard.
B. The cut-off line should be projected in the cut-off line shown in the picture.
C. If head lamp leveling device is equipped, adjust the head lamp leveling device switch with 0 positions.

Vertical line of the left Vertical line of the right
head lamp bulb center head lamp bulb center
CAR axis
y | Horizontal line of
CUT-OFF Line head lamp bulb center

1T,

H1(Low beam)

Wi1(Low beam)

Ground
L:25ft(7.6 m)

Unit : in.(mm)



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

Vertical line of the left CAR axis

fog lamp bulb center

2.36(60)

Upper limit

W3 (Front Fog)

L:9.8ft(3 m)
Unit : in.(mm)

Replacement

Vertical line of the right
fog lamp bulb center

Horizontal line of
fog lamp bulb center

H3

Ground

Head Lamp (Low)

[General type]

1. Turn the head lamp switch off.

2. Disconnect the power connector from the lamp.
3. Remove the head lamp (Low) cap.

4. Disconnect the connector (A).

5. Turn the bulb and socket (A) counter clockwise to remove the turn signal bulb.

8. Installation is the reverse of removal.

Head Lamp (Low)

[HID type]

1. Turn the head lamp switch off.

2. Disconnect the power connector from the lamp.

3. Remove the head lamp (Low) cap.



4. Remove the clip (B) and ignitor connector (A) from the lamp assembly.

A
5. Remove the head lamp (Low) ignitor.

8. Installation is the reverse of removal.

CAUTION

Turn the head lamp switch off to avoid high voltage

Be careful not to damage the bulb and use genuine bulbs only
* Do not apply excessive force and fit it correctly.
* Confirm the bulb locking

Ballast
1. Turn the head lamp switch off.

2. Remove the head lamp assembly.
3. Disconnect the power connector from the lamp.

4. Remove the ballast (A) after removing the screws (3EA) and connector.

7

Be careful not to be damaged when disconnecting the ballast connector.

5. Installation is the reverse of removal.

* Turn the head lamp switch off to avoid high voltage.

CAUTION

* HID lamp shall not be used on other cars.(Fire may occur.)




» Fire may occur when HID lamp initially lights due to the fact that arc-discharge generates high voltage (max.
20,000V) and high current (12-13A), and are different from the halogen lamp specification.

+ Install the dust cover after confirming the locking state between bulb and bulb holder.

* When testing the HID head lamp, turn the power on or off with switch between power supply and lamp because
of high voltage.

* Do not operate the head lamp switch with the bulb not installed, because it generates spark momently.

Head lamp(High) bulb

1. Turn the head lamp power off.
2. Disconnect the power connector from the lamp.
3. Remove the head lamp (High) cap.

4. Remove the connector (A) and fixing clip (B).

5. Remove the head lamp (High) bulb.

8. Installation is the reverse of removal.

Side Marker Lamp

1. Turn the head lamp power off.
2. Remove the lamp assembly.

3. Turn the bulb socket (A) counterclockwise to remove the bulb (B).

4. nstallation is the reverse of removal.

Body Electrical System > Lighting System > Room Lamp > Repair procedures

Room Lamp
1. Check that the switch operates properly after disconnecting the room lamp connector (A).
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|Position -
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OFF

Removal

Room Lamp
1. Disconnect the negative(-) battery terminal.

2. Carefully remove the lamp lens (A) from the room lamp with a flat-tip screwdriver.




[A type]

[B type]

3. Replace the bulbs (A) and remove the screws if it is necessary.

4. Remove the room lamp assembly (A) after disconnecting the connector (B).

Vanity Lamp

1. Disconnect the negative (-) battery terminal.



2. Remove the vanity lamp (A) by pressing the clip (B) with a small screwdriver.

3. Remove the vanity lamp assembly after disconnecting the connector.

_Installation ...
Room Lamp

1. Reconnect the connector.

2. Install the room lamp assembly.

3. Install the lens.

Vanity Lamp
1. Reconnect the vanity lamp connector.

2. Install the vanity lamp.

Body Electrical System > Lighting System > Overhead Console Lamp > Schematic Diagrams

Circuit Diagram



(4 ]@+) [1](MOOD+)

COCHIN
b

] [E] [E]

ROOM DOOR(+) DOOR(-) E(-)

No. Description
1 Mood (+)
2 -
3 Room door (+)
4 B(+)
5 Door (-)
6 GND

Body Electrical System > Lighting System > Overhead Console Lamp > Repair procedures

Remove the overhead console lamp assembly then check for continuity between terminals. If the continuity is not as
specified, replace the map lamp switch.




e Map lamp switch

Position :
Left Right

Terminal ON | OFF | ON | OFF

° 13 &
« |4 S

Removal

1. Disconnect the negative (-) battery terminal.

2. Loosen 2 screws holding the overhead console (A).

3. Disconnect the connectors of sunroof switch (A) and lamp switch (B) then remove the overhead console lamp assembly.

_a

4. If necessary to replace the bulb, replace the bulb (C) after disconnecting the connectors.



1. Install the overhead console lamp after connecting the sunroof switch connector and lamp connector.

2. Install the lens after tightening 2 screws.

Body Electrical System > Lighting System > License Lamp > Repair procedures

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the lens trunk trim.
(Refer to the BD group - "Trunk")

3. Replace the bulb (A) by turning it counterclock wise.

1. Install the bulb.

2. Install the trunk trim.

Body Electrical System > Lighting System > Hazard Lamp Switch > Repair procedures

1. It will be able to diagnose defects of hazard switch with GDS quickly. GDS can operates actuator forcefully, input/output
value monitoring and self diagnosis.

2. Select model and "BCM".
3. Select the "SJB" to check.



4. Select "Current data”, if you will check current data of hazard switch. It provides input/output status of SJB.

82 Current Data 21/42 g

( Standard Display 3 || Fullist 3 )  Graph 3 )(items List 2 | Reset MinMax | Record | Stop 2)

’ Sensor Name Value Unit

O Hazard Switch OFF -

[ Central door unlock switch OFF -

[ Door unlock relay OFF - |

O Door lock relay OFF -

I HID Option OFF -

[ Static Bending Lamp LH Output OFF -

[ Static Bending Lamp RH Output DR

O Trunk LID Outside Handle Switch OFF - p

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the heater comtral module.
(Refer to the HA group - "Controller")

1. Install the heater control module.

Body Electrical System > Lighting System > Rheostat > Repair procedures

1. Disconnect the negative (-) battery terminal.

2. Remove the crash pad lower panel.
(Refer to the BD group - "Crash pad")

3. Remove the crash pad side switch assembly (A) as shown bhelow picture.

Put on gloﬁes to prbteci yoﬁr hands.

4. Disconnect the rheostat connector (A) from lower crash pad switch.



=

5. Operate the rheostat switch and check for continuity between terminals.

M’ Up Down Remark
2 O 0 GND
6 O Down
5 O Up
1 Oo— ILL ()
4 O—w——" ILL (+)

Body Electrical System > Lighting System > Front Fog Lamps > Repair procedures

1. Disconnect the negative(-) battery terminal.

2. Remove the lighting switch of the multi-function switch. (Refer to the multi-function switch)

3. With the front fog lamp switch, make sure that continuity exists between the terminals below.
If continuity is not as specified, replace the multi-function switch.

f———
LMHWEEE
N U

-

Front Fog Lamp

Terminal
Position 5 8
OFF
ON OO0

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the front wheel guard clip(2EA).



(Refer to the BD group - "Front bumper")
3. Disconnect the front fog lamp connector (A).

4. Replace the front fog bulb (A) turning it in the counter clock-wise direction.

1. Install the front fog bulb.

2. Reconnect the lamp connector.

3. Install the front bumper.

Body Electrical System > Lighting System > High Mounted stop lamp > Repair procedures

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the rear seat.
(Refer to the BD group - "Rear seat")

3. Remove the package tray trim (A).
(Refer to the BD group -"Interior trim")



5. Remove the high mounted stop lamp after removing screws and hook (A) carefully.

1. Install the high mounted stop lamp to the rear package tray.
2. Install the rear package tray trim.

3. Install the rear seat.

Body Electrical System > Lighting System > Rear combination lamp > Repair procedures

Removal



Rear Combination lamp (Outside)
1. Disconnect the negative (-) battery terminal.

2. Remove the rear combination lamp cover (A).

3. Replace the tail/stop lamp and turn signal lamp bulbs (A) by turning it counterclockwise.

4. Remove the mounting nuts (4EA).

5. Remove the rear combination lamp (A) after disconnecting the connector (B).




6. Replace the tail/stop lamp and turn signal lamp bulbs (A) by turning the sockets (B) counterclockwise.

I"\
\
A

Rear Combination Lamp (Inside)
1. Disconnect the negative (-) battery terminal.

2. Remove the trunk trim.
(Refer to the BD group - "Trunk")

3. If the tail lamp bulb should be only replaced without removing lamp assembly, replace the tail lamp bulb (A) after
removing the trim cover in the trunk.

Back up lamp bulb is removed after removing the rear lamp assembly.

4. Remove the rear lamp assembly (A) after removing the nuts (3EA) and connector.




5. Replace the tail lamp and back up lamp bulbs (A) by turning the sockets (B) counterclockwise.

1. Install the rear combination lamp (Inside) assembly.

2. Install the rear combination lamp (outside) assembly.

Body Electrical System > Lighting System > Turn Signal Lamp > Repair procedures

Removal

Side Repeater Lamp

1. Disconnect the negative (-) battery terminal.
2. Open the front door.

3. Remove the side repeater lamp assembly by using the a flat-tip screwdriver.




Apply the protective tapes on the arrow area and its related parts.

4. Replace the bulb if it is necessary.

Door Mirror Turn Signal Lamp
1. Disconnect the negative (-) battery terminal.

2. Remove the door mirror and door mirror cover (A) after removing the screw.

Take care not to damage the mirror holder fixing clip.

3. Remove the door mirror cover (A) after removing the fixing clip.

Take care not to damage the mirror cover fixing clip.

4. Remove the door mirror turn signal lamp (B) after removing the screw and connector (A).



Side Repeater Lamp

1. Install the bulb to the side repeater lamp assembly.

2. Install the side repeater lamp.

Door Mirror Turn Signal Lamp
1. Install the door mirror turn signal lamp to the door mirror.

2. Install the door mirror.

3. Connect the battery terminal (-).

Body Electrical System > Lighting System > Troubleshooting
Troubleshooting

1. The lamp switch inputs can be checked using the GDS.

2. To check the input value of lamp switch, select option "Body Control Module".

3. To consult the present input/output value of BCM, "Current DATA". It provides information of BCM input/output conditions
of power supply, turn signal/brake lamp, headlamp, door, locks, outside mirror, wiper, auto-light and transmitters etc.



£ Current Data IEJ
( StandardDisplay # )| Fullst 2] Graph 4 )(items List 4 || ResetMinMax || Record ][ Stop 2]
I sSensor Name Value Unit
[ Key in switch[Manual Key Type] IN - A
OAcc ON -
OJIGNT ON -
OIGN2 ON -
O Tail Lamp Switch OFF -
O Head Lamp Switch OFF -
[ Auto Light Switch OFF -
[OHead Lamp High Switch OFF -
[ Front Fog Switch OFF -
[ Rear Fog Switch OFF -
OOWasher Switch OFF -
[JINT Switch OFF -
I Mist Switch OFF -
[ Key Inter Lock Switch[Manual Key Type] OFF -
[0 Stop Lamp Switch{5AT Only) OFF -
[ APAS Off Switch OFF -
[JRoom Lamp Output ON -
[ Foot Lamp Output ON -
Olgnition Key Hole lllumination[Manual Key Type] OFF -
[ Auto Light Power ON -
CJ AV Tail Output ON - o

4. To check the input value of lamp switch in force mode, select option "Actuation Test".



£ Actuation Test

Test tems

Wiper relay

Head lamp washer relay

Rear fog lamp relay

Room lamp

Foot lamp

Ignition key hole illumination|Manual Key Type|)
Security LED Output

Assist seat belt indicator

Key Interlock Solenoid(Manual Key Type]
RPAS/R Buzzer Output[Option)

RPAS Switch Indicator[Option)

Rear Seat Belt Left Indicator

Rear Seat Belt Center Indicator

Rear Seat Belt Right Indicator

Rear Seat Warmer Left(Option)

Rear Seat Warmer Right|Option|

« Duration ¢ Conditions e Result
0.7S Once IG. ON Success
Start
Stop
Symptom Possible cause Remedy
One lamp does not light Bulb burned out Replace bulb
(all exterior) Socket, wiring or ground faulty Repair if necessary

Bulb burned out

Replace bulb

Stop lamp fuse (15A) blown

Check for short and replace fuse

Stop lamps do not light -
Stop lamp switch faulty

Adjust or replace switch

Wiring or ground faulty

Repair if necessary

Stop lamps do not turn off Stop lamp switch faulty Repair or replace switch
Instrument |amp5 do not ||ght Rheostat faulty Check rheostat
(Tail lamps light) Wiring or ground faulty Repair if necessary

Bulb burned out

Replace bulb

Back up lamp fuse (10A) blown

Check for short and replace fuse

Back up lamps do not light Back up lamp switch (M/T) faulty

Check switch

Transaxle range switch (A/T) faulty

Check switch

Wiring or ground faulty

Repair if necessary

Bulb burned out

Replace bulb

Map lamp does not light Room lamp fuse (10A) blown

Check for short and replace fuse

Map lamp switch faulty

Check switch




Wiring or ground faulty

Repair if necessary

Luggage room lamp does not light

Bulb burned out

Replace bulb

Trunk lamp fuse (10A) blown

Check for short and replace fuse

Luggage room lamp switch faulty

Check switch

Wiring or ground faulty

Repair if necessary

Body Electrical System > Auto Lighting Control System > Specifications

Specifications

Items Specifications
Rated voltage 5V
Load Max. 1mA (When head lamp lighting)
50 142 +0.31V
llluminations (LUX) 100 263 +0.58V
150 3.84 £ 0.84V

Location

Body Electrical System > Auto Lighting Control System > Components and Components

Component Location




1. Auto light sensor 4. Tail lamps
2. Head lamps 5. Body control module (BCM)
3. Lighting switch (Auto)

Body Electrical System > Auto Lighting Control System > Schematic Diagrams

Circuit Diagram
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Description
Auto light signal
Auto light GND

Photo signal (RH)
LED power (B+)
LED GND (To BCM)
Photo signal (LH)
Photo power (SW)
Auto light power (5V)

[112/3]4/5/6/7/8 |

[ Auto Light Connector |

Body Electrical System > Auto Lighting Control System > Auto Light Switch > Repair
procedures

Lighting Switch Inspection
With the multi function switch in each position, make sure that continuity exists between the terminals below. If continuity is
not as specified, replace the multi-function switch.




[:mnnmam
————

| —4

Lighting Switch (Auto Light)

Terminal
Position 1 2 Bl 3
OFF
Tail C O
H/Lamp O O O
AUTO O QO

Body Electrical System > Auto Lighting Control System > Auto Light Sensor > Repair
procedures

In the state of IGN1 ON, when multi function switch module detects auto light switch on, tail lamp relay output and head
lamp low relay output are controlled according to auto light sensor's input.
The auto light control doesn't work if the pin sunlight supply (5V regulated power from Ignition 1 power to sunlight sensor) is

in short circuit with the ground.
If IGN1 ON, The BCM monitors the range of this supply and raises up a failure as soon as the supply’s voltage is out of
range. Then this failure occurs and as long as this is present, the head lamp must be turned on without taking care about

the sunlight level provided by the sensor.
This is designed to prevent any head lamp cut off when the failure occurs during the night.

1. Disconnect the negative (-) battery terminal.

2. Remove the auto light sensor (A) from crash pad upper side by using screw (-) driver.

Apply the protective tapes to auto light sensor and its related parts.




3. Remove the auto light connector.

1. Reconnect the auto light connector.

2. Install the auto light sensor.

Body Electrical System > Auto Head Lamp Leveling Device > Components and Components
Location

Component Location

25

[
o

f

. >,

1. Head lamp leveling unit 2. Head lamp leveling actuator




Body Electrical System > Auto Head Lamp Leveling
> Repair procedures

Device > Head Lamp Leveling Actuator

Inspection with GDS

Initialization and diagnosis sequence by using GDS equipment.
Below content summarize the procedure for A/S using GDS.

No. Procedure
1 Locate vehicle to flat plane
2 Tire check
3 IGN1 ON
4 Head lamp Low Beam ON
5 Connection with diagnostic tool
6 Initial command by diagnostic tool
7 Clear DTC Code
8 IGN1 OFF — ON
9 Re- Connection with diagnostic tool
10 Checking of HLLD output value as 15% and DTC Code
11 HLLD actuating by diagnostic tool command
12 Head lamp mechanical Initial Aiming

1. There’s no loads in vehicle and vehicle should be on flat plane.
2. Should check of HLLD output value after initial setting.

3. Should do first electrical initial setting by diagnostic tool and then mechanical aiming afterward.

1. Select the vehicle model and "Head lamp leveling”.




ID Register

Svstem Identification ‘ LS AR LG

Data Treatment e

Parameter Setting & Zero position Initial ‘

2. GDS can operates actuator forcefully, input/output value monitoring and self diagnosis.

& Current Data

(standaraDisplay 3 )| Funlist 2] Graph 3 )(items List 2 )( Reset MinMax || Record ][ Stop 2]

| Sensor Name Value ‘ Unit
[ Vehicle Speed 0 kmth
[ Actuator Clutch Position 0D %
OSensor Angle -45.00 DEG
[CJRear height Sensor raw Voltage 0 mvy
O Supply voltage 0.0 Vv

O Head Lamp Status OFF -

3. To perform functional test on AHLS outputs, select "Actuation Test".

B2 Actuation Test

Test Items
HLL min position
HLL max position
HLL failsafe position IG. ON/ENG.OFF
HLL reference run

Until Stop Button

Start Stop

4. Select " Parameter setting & Zero position Initial”.



Parameter Setting & Zero pe

[ Model Selection and Leveling Initialization ]

The purpose of this mode is to initialize of headlamp. The angle
is variable to the vehicle So, the headlamp module is initialized

when the unit is substituted

[ Condition ]
1. Vehicle : Empty and Stop

2 lg On

Press [OK] button, if you are ready

Parameter Setting & Zero §

[ Model Selection and Leveling Initialization ]

The purpose of this mode is to initialize of headlamp. The angle

Press [OK]) button, after ver dying

[rm:- module s initialized

that vehicle iz empty

5. Confirm that AHLS operate forcefully in "Head lamp leveling” menu.



Headlamp Levelling [ 5]

[ Aute Headlamp Level Control ]

The purpose is to check the actuation of headlamp The angle is

changed by input value that user can control

[ Condition ]
1. Vehicle : Stop

2. lg On

Press [DOWN/UP] button for changing the angle. Press [SET]

button, it vou want 1o initialize the angle of headlamp
Current Value 0%

Press [START] button, if vou start to test

i TR ool

Headlamp Levelling [ & |

[ Auto Headlamp Level Control ]

The purpose is to check the actuation of headlamp. The angle is

changed by input value that user can control

[ Condition ]
1, Vehicle : Stop

2 12 On

Press [DOWN/UP] button for changing the angle Press [SET]

button, if vou want to initialze the angle of headlamp.

Qutput Value 0%

Input Set Value 15 %




Headlamp Levelling

[ Auto Headlamp Level Control ]

The purpose is to check the actuation of headlamp The angle s

changed by input value that user can control

[ Condition ]
1. Vehicle ' Stop

2. Ig On

Press [DOWN/UP] button for changing the angle Preas [SET]

button, if vou want to initialize the angle of headlamp

Qutput Value - 30 %

Input Set Value 30 %

“ Down Cancel m

6. To check the DTC of the head lamp leveling system, select "Diagnostic trouble codes”

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

2. Remove the head lamp assembly.
(Refer to the head lamp)

3. Remove the head lamp leveling actuator (A) by loosening the adjusting bolt (B) after rotating it to an arrow direction.

B
Y ~_

QT
.. L) il ¥ N

¥

>

4. Installation is the reverse of removal procedure.

Body Electrical System > Auto Head Lamp Leveling Device > Auto Head Lamp Leveling Unit
> Schematic Diagrams

Circuit Diagram




CONNECTOR PIN LAYOUT
PIN DEFINITION
1 GND
2 N.C
3 N.C
4 DIAGNOSIS K-LINE
5 IGN
6 VEHICLE SPEED
7 HEAD LAMP ON/OFF
8 HLLD SIGNAL
9 N.C
10 N.C
BLOCK DIAGRAM
IGNITION -+ . Voltage Regulator
Reset-Generator
GND . DC-Motor | '-("L'h?
Control
SPEED SIGNAL -1 PWM Input -
HLLD
(RH)
K-LINE -  K-Line | ! MICOM
HEADLAMP ON - Analog Input ' .
SIGNAL EEPROM

Body Electrical System > Auto Head Lamp Leveling Device > Auto Head Lamp Leveling Unit
> Description and Operation

According to driving environment and loading state of vehicle, head lamp lighting direction is changed to keep the driver's
visibility range and to protect the driver's vision from glare, aiming at safety driving.

Sensor integrated ECU mounting on the rear center arm drives the actuator mounting on the head lamp since sensing the
input signal following the vehicle's statically changes.

Head lamp beam is automatically operated by chassis tilt.




Operating Procedure

1. Suspension angle change resulted from vehicle's load change.

2. Sensor angle change.

3. Microprocessor calculates necessary head lamp angle change amount.

4. Sending a proper signal to head lamp leveling device and driving actuator.

Operating Condition

1. Ignition on

2. Low beam on

3. On stop : If sensor lever change is 2° and above, head lamp is operated after max. 1.5 sec.

4. On driving : If vehicle velocity is over 4km/h(2.48mile/h), velocity change is not over 0.8-1.6km/h(0.5 ~ 1.0mile/h) per
second, and loading condition is changed, then head lamp is operated.

Components

1. Auto head lamp leveling unit
1. Leveling unit & sensor
2. Sensor mounting bracket
3. Sensor linkage

)

A. Using a Micro-processor, percept the operation lever's mechanical angle change or speed signal.
B. As an actuator control device of inner control program, mounting on the rear center arm.

2. Actuator
A. Change the head lamp lighting direction up or down since automatic head lamp leveling unit sensing the input signal

following the vehicle's statically changes.



1. Automatic head lamp leveling unit 4. Head lamp ON
2. Speed signal (Cluster) 5. Actuator (Head lamp assembly)
3. Diagnosis

Body Electrical System > Auto Head Lamp Leveling Device > Auto Head Lamp Leveling Unit
> Repair procedures

1. Ignition "ON".
2. Turn on the head lamp switch.
3. Check for operation. If the aim of the head lamps changes smoothly when the head lamp leveling switch is turned.

4. If the operation does not work well, inspect the connector and terminals to be sure they are all making good contact.
If the terminals are bent, loose or corroded, repair them as necessary, and recheck the system.
If the terminals look OK, go to step 5.

5. Substitute with a known-good head lamp assembly and check for proper operation.

Removal

1. Remove the head lamp leveling unit connector (A).

2. Loosen the mounting bolts (3EA) of automatic head lamp leveling unit assembly.



Tighting torque :
6.86+1.96 Nm (0.7£0.2 kgf.m, 5.06+1.44 Ibf.ft)

3. Remove the head lamp leveling unit assembly.

1. Install the head lamp leveling unit.

2. Reconnect the head lamp leveling unit connector.

Body Electrical System > Immobilizer System > Components and Components Location

Components

Encryption 1
Encryption 2
Antenna coil
Transponder l
Encoded Engine ECU
. LG ”  Immobilizer
Encryption + Start inhibition
[—
<

RF Commnication

Key cylinder

Diagnosis I

Body Electrical System > Immobilizer System > Schematic Diagrams

Circuit Diaram




B+ (12v) —@)
oD —@
. F T ngine
Smartra unit ® E ECU
Communication
Antenna(-) ; Line
Coil antenna | &
Antenna(+) @
2]
Coil antenna Smartra unit

Body Electrical System > Immobilizer System > Description and Operation

Description

The immobilizer system will disable the vehicle unless the proper ignition key is used. In addition to the currently available
anti-theft systems such as car alarms, the immobilizer system aims to drastically reduce the rate of auto theft.
1. Encrypted SMARTRA type immobilizer

A. The SMARTRA system consists of a passive challenge - response (mutual authentication)transponder located in the
ignition key, an antenna coil, a encoded SMARTRA unit, an indicator light and the PCM(ECM).

B. The SMARTRA communicates to the PCM(ECM) (Engine Control Module) via a dedicated communications line.
Since the vehicle engine management system is able to control engine mobilization, it is the most suitable unit to
control the SMARTRA.

C. When the key is inserted in the ignition and turned to the ON position, the antenna coil sends power to the
transponder in the ignition key. The transponder then sends a coded signal back through the SMARTRA unit to the
PCM(ECM).

D. If the proper key has been used, the PCM(ECM) will energize the fuel supply system. The immobilizer indicator light
in the cluster will simultaneously come on for more than five seconds, indicating that the SMARTRA unit has
recognized the code sent by the transponder.

E. If the wrong key has been used and the code was not received or recognized by the PCM(ECM) the indicator light
will continue blinking for about five seconds until the ignition switch is turned OFF.

F. If it is necessary to rewrite the PCM(ECM) to learn a new key, the dealer needs the customer's vehicle, all its keys
and the GDS equipped with an immobilizer program card. Any key that is not learned during rewriting will no longer
start the engine.

. The immobilizer system can store up to eight key codes.

H. If the customer has lost his key, and cannot start the engine, contact Kia motor service station.

@®

Components Operations

PCM (Power Train Control Module)

1. The PCM(ECM) (A) carries out a check of the ignition key using a special encryption algorithm, which is programmed
into the transponder as well as the PCM(ECM) simultaneously. Only if the results are equal, the engine can be started.
The data of all transponders, which are valid for the vehicle, are stored in the PCM(ECM).



ERN (Encrypted Randorn Number) value between EMS and encrypted smartra unit is checked and the validity of coded
key is decided by EMS.

ENCRYPTED SMARTRA unit (A)

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 behind of the crash pad close to center cross bar.

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 PCM(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
PCM(ECM) and vice versa.
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TRANSPONDER (Built-in keys)

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



Antenna coil
The antenna coil (A) has the following functions.
- The antenna coil supplies energy to the transponder.
- The antenna coil receives signal from the transponder.

- The antenna coil sends transponder signal to the SMARTRA.
It is located directly in front of the steering handle lock.

e |

Body Electrical System > Immobilizer System > Repair procedures

Teaching Procedures

1. Key Teaching Procedure
Key teaching must be done after replacing a defective PCM(ECM) or when providing additional keys to the vehicle owner.
The procedure starts with an PCM(ECM) request for vehicle specific data (PIN code: 6digits) from the tester. The "virgin"
PCM(ECM) stores the vehicle specific data and the key teaching can be started. The "learnt” PCM(ECM) compares the
vehicle specific data from the tester with the stored data. If the data are correct, the teaching can proceed.
If incorrect vehicle specific data have been sent to the PCM(ECM) three times, the PCM(ECM) will reject the request of key
teaching for one hour. This time cannot be reduced by disconnecting the battery or any other manipulation. After reconnecting
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 PCM(ECM) stores the relevant
data in the EEPROM and in the transponder. Then the PCM(ECM) runs the authentication required for confirmation of the
teaching process. The successful programming is then confirmed by a message to the tester.
If the key is already known to the PCM(ECM) from a previous teaching, the authentication will be accepted and the EEPROM
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 recognized by the
PCM(ECM). This rejects the key and a message is sent to the tester.
The PCM(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 PCM(ECM)
detects different authenticators of a transponder and an PCM(ECM), the key is considered to be invalid.
The maximum number of taught keys is 8
If an error occurs during the Immabilizer Service Menu, the PCM(ECM) status remains unchanged and a specific fault code is




stored.
If the PCM(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 PCM(ECM).

When teébhiﬁg the 1st kejf, Smartra reéislé"rs at the same time.

[ Connect the Scan-100l j

3

Insart new 1st key and turn IG. ON

l Enter the key teaching mode

Input PIN code(é digits)
(Remain minimum 3 seconds alter input)

l 1st key is registered

Remaove 1st key

3

Insert new 2nd key and turn IG. ON
{Remain minimum 3 seconds)

2nd kay is registered

"

Remove 2nd key

l

Insert new 3rd key and turn IG. ON
{Aemain minimum 3 seconds)

Ird key is registered

Bemove 3rd key

i

Insert new 4th key and turn IG. ON
{Remain minimum 3 seconds)

l 4th key is registerad
Remove 4th key
Max. number of taught
keys s B

( Sequence completed j

(1) PCM(ECM) learnt status.




Select System Selected

‘ENGINE H H ESC H AIRBA:! GHA] ON\ ‘ IMMO \

Immobilizer(IMMO)

ID Regisler

- © Password Teaching/Changing

~ © Neutral Mode

~ © Limp Home Mode

\ < Smatra Neutral Mode
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Teaching

[ Teaching ]

Status - NEUTRAL

Input PIN code and press [OK] button

[ [5 [5 [o[7 [

[ Teaching ]

1st key teaching

Continua? (QOK/CANCEL)




Teaching

[ Teaching ]

15t key teaching completed

2nd key teaching Continua? (OK/CANCEL)

Press [OK] button before removing key

[ Teaching ]

Irsert next kay and key on

Press [Ol‘i'.] button to continue.

Ok




| Teaching

[ Teaching ]

2rd key teaching completed
3rd key teaching Continue? (OK/CANCEL)

Press [OK] button before removing key

[ Teaching ]

Irsert next key and key on

Press [OK] button to continue.

Ok




[ Teaching ]

3rd key teaching completed!

4th key teaching Continue? (OK/CANCEL)

Press [OK] button before removing key.

o
Teaching "

[ Teac hing ]

Insert next key and key on

Press [OI'C] button to continue,




Teaching | G

[ Teaching ]

dth key taaching complatad!

Sth key teaching Continue? (OK/CANCEL>

(2) PCM(ECM) virgin status.
After replacing new "PCM(ECM)" GDS displays that PCM(ECM) is virgin status in Key Teaching mode.
"VIRGIN" status means that PCM(ECM) has not matched any PIN code before.

. 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.
The user password teaching is only accepted by a "learnt” PCM(ECM). Before first teaching of user password to an
PCM(ECM), the status of the password is "virgin" No limp home function is possible.
The teaching is started by ignition on, with a valid key(learnt 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 authorization, the PCM(ECM)
requests the new user password. The status remains "learnt” and the new user password will be valid for the next limp home
mode.
If wrong user passwords or wrong vehicle specific data have been sent to the PCM(ECM) three times continuously or
intermittently, the PCM(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.
(1) User password teaching



ID Register

~ Neutral Mode ‘

<~ Limp Home Mode ‘

~ Smatra Neutral Mode ‘

= Teaching ‘

. Passwaord Teaching/Changing

[ Password Teaching/Changing ]
Password Status  Virgin

Input new password and press [OK] button

rrr




[ Password Teaching/Changing ]

Password Status - Virgin

Input new password and press [OK] button

ENERENEN

Ok

Cancel

[ Password Teaching/Changing ]

Password Status Virgin

Are you sure? (Ok/Cancel)

[Condition - I3 On. ENG. Off ]

.




Password Teaching/Changing

[ Password Teaching/Changing ]

Password Teaching complataed!

Press [OK] button

Ok

% In case of putting wrong password, retry from first step after 10 seconds.

(2) User password changing

ID Register

© Neutral Mode

< Limp Home Mode

~ Smatra Neutral Mode

= Teaching




[ Password Teaching/Changing ]
Password Status : Learnt

Input old password and press [OK] button

mrrr

Pasasword Teaching/Changing

[ Password Teaching/Changing ]
Password Status : Learnt

Input old password and press [OK] button

M




Password Teaching/Changing

[ Password Teaching/Changing]

Password Status : Learnt

Input new password and press [OK] button

oo [o e

| Password Teaching/Changing

[ Password Teaching/Changing ]

Password Teaching completed!

Press [D K] button.

Limp Home Function

1. Limp Home By Tester
If the PCM(ECM) detects the fault of the SMARTRA or transponder, the PCM(ECM) will allow limp home function of the
immobilizer. Limp home is only possible if the user password (4 digits) has been given to the PCM(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 PCM(ECM) via the special tester menu.
Only if the PCM(ECM) is in status "learnt” and the user password status is "learnt” and the user password is correct, the
PCM(ECM) will 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 PCM(ECM) will reject the request of limp home for one hour. Disconnecting the
battery or any other action cannot reduce this time. After connecting the battery to the PCM(ECM), the timer starts again
for one hour.

ID Register

© Neutral Mode

2 Password Teaching/Changing ‘

< Smatra Neutral Mode J

2 Teaching J

| Limp Home Mode = |

[ Limphome Mode ]

Input user password and press [OK] button

mrrr




Limp Home Made [ |

[ Limphome Mode ]

Input user password and press [OK] button

G

Cancel

| Limp Home Mode [ ]

[ Limphome Mode ]

. Input user password and press [OK] button.

Test completed !

Press [OK] button

2. Limp Home By Ignition Key
The limp home can be activated also by the ignition key. The user password can be input to the PCM(ECM) by a special
sequence of ignition on/off.
Only if the PCM(ECM) is in status "learnt” and the user password status is "learnt” and the user password is correct, the
PCM(ECM) will 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 PCM(ECM) is locked if the timer has elapsed 8 seconds. For the next start, the input of the user
password is requested again.



1. NORMAL CONDITION(NO FAILURE)

TART
IGN g::
(ENGINE)
T1
IMMO ON
LAMP OF
3. LIMP HOME OPERATING
T4
IGN ON
(ENGINE) OF
IMMO
LAMP

USER PASSWORD : 2345H

IGN ON
(ENGINE) OF

IMMO ON
LAMP OF
USER PASSWORD : 2345H
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START
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NG STALL

NOTE

T1 > Ssec
3sec < T2 < 10sec
0.2sec < T3 <5 sec
0.2sec < T4 < 3sec
T5 = 5sec
T6 < 30sec
T9 = Bsec
T8 = 30sec
CODE "0" = IG.ON 10 TIMES

T4| T3 4 T2 START START
o ov b1 fun (i po — —
(ENGINE) OFF

IMMO
LAMP
USER PASSWORD : 2345H

T5 12, |2 T2 T8 | 15
G T VT T 1T 1T TTTT
OFF
2 3 4 4

Replacement

Problems And Replacement Parts:

Problem Part set GDS required?
All keys have been lost Blank key (4) YES
Antenna coil unit does not work Antenna coil unit NO
ECM does not work PCM(ECM) YES
Ignition switch does not work Ignition switch with Antenna coil unit YES
Unidentified vehicle specific data occurs Key, PCM(ECM) YES
SMARTRA unit does not work SMARTRA unit YES

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 taught to the
new ECM. Keys, which are not taught to the ECM, are invalid for the new ECM (Refer 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, it needs teaching the smartra. A new SMARTRA device replaces the old one and smartra
need teaching.

1. Things to remember before a replacement (PCM(ECM))

When installing PCM(ECM) of car "A® on car "B"
# All non-virgin PCM{ECM) s need to be neutralized before
installing on the other vehicles.

4

| Neutraiize the PCM(ECM) of car "A* |

+

| Installing the PCM{ECM) of car A" on car *B* |

4

| Register the keys with the PIN code of car *B” |

+

Register additional keys (Maximum of keys)
# All phases of key registration should be
completed in under 10 seconds

4

| Registration completed |

2. Things to remember before a replacement (Keys & Additional registration)

Replace keys & additional registration
# You must know the PIN code before
executing this procedure

4

Turn the key 10 the |G ON position

4

Initialize the PCM(ECM) (Under the Neutral Mode)

+

Insart the key you want to register and
turn it to the IG ON position

+

Register the key {Under the Teaching Mode|)

+

Register additional keys (Maximum of B keys)
% All phases of key registration should be
completed in under 10 seconds

4

Registration completed

1. When there is only one key registered and you wish to register another key, you need to re-register the key
which was already registered.

2. When the key #1 is registered and master key #2 is not registered, Put the key #1 in the IG/ON or the start
position and remove it. The engine can be started with the unregistered key #2.
(Note that key #2 must be used within 10 seconds of removing key #1)

3. When the key #1 is registered and key #2 is not registered, put the unregistered master key #2 in the IG/ON or
the start position.
The engine cannot be started even with the registered key #1.

4. When you inspect the immobilizer system, refer to the above paragraphs 1, 2 and 3.
Always remember the 10 seconds zone.

5. If the pin code & password are entered incorrectly on three consecutive inputs, the system will be locked for one
hour.

6. Be cautious not to overlap the transponder areas.




7. Problems can occur at key registration or vehicle starting if the transponders should overlap.

Neutralizing Of ECM

The PCM(ECM) can be set to the "neutral” status by a tester.

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

The ECM remains locked. Neither the limp home mode nor the "twice ignition on" function, is accepted by the PCM(ECM).
The teaching of keys follows the procedure described for the virgin PCM(ECM). The vehicle specific data have to be
unchanged due to the unique programming of the transponder. If data should be changed, new keys with a virgin
transponder are requested.

This function is for neutralizing the PCM(ECM) and Key. Ex) when lost key, Neutralize the PCM(ECM) then teach keys.
(Refer to the Things to do when Key & PIN Code the PCM(ECM) can be set to the "neutral” status by a scanner. If wrong
vehicle specific data have been sent to SMATRA three times continuously or intermittently, the SMATRA will reject the
request to enter neutral mode for one hour. Disconnecting the battery or other manipulation cannot reduce this time. After
connecting the battery the timer starts again for one hour.

* Neutralizing setting condition
- In case of PCM(ECM) status "Learnt" regardless of user password "Virgin or Learnt"
- Input correct PIN code by scanner.

- Neutralizing meaning .
: PIN code (6) & user password (4) deletion.
: Locking of ECM (except key teaching permission)

* Neutralizing meaning:
- PIN Code(6) & User P/Word(4) deletion
- Locking of EMS(except Key Learning permission)

Function Engine Running Learning
Learnt| Limp | Twice Key User

EMS Key | home | Ignition Password
Neutral No No No Yos No

Select System Selected

- Eﬂ.‘e‘ m- s
ENGINE |[ AT ESC || AIRBAG || AIR/CON IMMO
\Em - Immobilizer(IMMO)
PIC TPMS BCM || CODE




ID Register

< Password Teaching/Changing ‘

= Limp Home Mode

|
|
~ Smatra Neutral Mode ‘
|

© Teaching

[ Neutral Mode ]

Input PIN code and press [OK] button

mrrrrr




[ Neutral Mode ]

Input PIN code and press [C‘H\J button,

[o e [e[7[e[5

[ Neutral Mode ]

Input PIN code and press [OK] button

Are you sure? (Ok / Cancel )

R¥2|




Neutral Mode 3 |

[ Neutral Mode ]

Input PIN code and press [OK] button

Test completed !

Press [OK] button,

Neutral Mode @ | .

[ Neutral Mode ]

Input PIM code and press [OK] button

IG. off, after 10 sec. then M5 on.

Press [OK] button.

Ok




2 Current Data 14

(Soosis Dopor ] rul ] Coon - BETONSEISTUREN r.-: | .o : I

Sensor Name Value Unit !
(7] Number of Leamt Keys 0 -
[] Key Status LEARNT -
(] Smartra3 Status NEUTRAL -

Neutralizing Of SMARTRA

The EMS can be set to the status "neutral” by tester

Ignition key (regardless of key status) is inserted and after IGN ON. If receiving the correct vehicle password from GST,
SMARTRA can be neutralized. The neutralization of SMARTRA is possible if DPN is same as the value inputted by GST.
In case that the SMARTRA status is neutral, the EMS keeps the lock state. And the start is not possible by "twice ignition".
In case of changing the vehicle password, new virgin transponder must be only used. And in case of virgin key, after
Learning the key of vehicle password, it can be used.

If wrong vehicle specific data have been sent to SMATRA three times continuously or intermittently, the SMATRA will reject
the request to enter neutral mode for one hour. Disconnecting the battery or other manipulation cannot reduce this time.
After connecting the battery the timer starts again for one hour.

* Neutralizing Setting condition :
- In case of "SMARTRA status"”, "Learned"
- Input correct Pin code by tester
* Neutralizing meaning :
- Vehicle password(DPN Code) & SEK Code deletion.
- Permission of New DPN Learning.

. Function Engine Running Learning

N

N Learnt | Limp | Twice Key User

i Password
SMARTRAN Kay home | Igniton

Neautral Mo @j No Yes No




ID Register

< Password Teaching/Changing

|
< Neutral Mode ‘
|

< Limp Home Mode

|
< Teaching ‘

Smatra Neutral Mode

[ Neutrsl Mode ]

Input PIN code and press [OK] button

[4[5[5 [o[7[2




Smatra Neutral Mode [ G ]

[ Neutral Mode ]

Input PIN code and press [OK] button

Are you sure? (Ok / Cancel )

Smatra Ne fj

[ Neutral Mode ]

: Input PIN code and press [OK] butten
Test completed 1!

Press [OK] button

Ok




Smatra Neutral Made

[ Neutral Mode ]

Input PIN code and press [OK] button

5. off, after 10 sec. then IG. on

Press [OK] button

Ok
2 Current Data 1/4 L]
Sensor Name Value Unit
[T] Number of Leamt Keys 0-
(] ECU Status NEUTRAL -
[] Key Status LEARNT -

NEL 1A

Body Electrical System > Immobilizer System > Immobilizer Control Unit > Repair
procedures

Replacement

1. Disconnect the negative (-) battery terminal.

2. Remove the crash pad lower panel.
(Refer to the BD group - "Crash pad")
3. Disconnect the 5P connector of the SMARTRA unit and then remove the SMARTRA unit (A) after loosening the bolt.

[USA]



4. Disconnect the immabilizer unit connector and then remove the immobilizer unit(A) and bracket after loosening a shear
bolt or removing the unit from the mounting bracket (B) using a flat-up screwdriver.

[_NOTE__

- When removing the shear bolt, punch the shear bolt using a centering punch.
- And drill its head off with a drill bit.
- Be careful not to damage the SMARTRA unit.

[CANADA]

5. Installation is the reverse of removal procedure.

Body Electrical System > Immobilizer System > Antenna Coil > Repair procedures

Replacement

1. Disconnect the negative (-) battery terminal.

2. Remove the steering column upper and lower shrouds after loosening the screws (3EA).

\
A——» //,
% o



3. Disconnect the 6P connector (B) of the coil antenna and then remove the coil antenna (A) after loosening the screw.

4. Installation is the reverse of removal procedure.

Body Electrical System > Rear Parking Assist System > Specifications
Specification
Item Specification
Ultrasonic sensor Voltage rating DC85V
Detecting range 40ecm ~ 120 cm
Operation voltage DC&8~10V
Operation current MAX 100 mA
Operation temperature -30°C ~ +80°C (-22°C ~ +176°C)
Operation frequency 48 £ 3 KHz
Number of sensors 4 (Left side, Left center, Right center, Right side)
Piezo buzzer Voltage rating DC12V
Operation voltage DC75~145V
Operation temperature -30°C ~ +80°C (-22°C ~ +176°C)
Rated current Below MAX 50 mA
Sound, tone Oscillation frequency : 2,000 £ 40 Hz
Sound level : Min : 83 dB (DC 13V /m, 1m)
% Rear parking assist control unit function and buzzer are built in BCM (body control unit).
Eodyt_EIectricaI System > Rear Parking Assist System > Components and Components
ocation

Component Location
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1. BCM

3. Buzzer
2. Ultrasonic sensor

% Rear parking assist control unit function and buzzer are built in BCM (body control unit).

Body Electrical System > Rear Parking Assist System > Description and Operation
System Overview

RPAS(Rear Parking Assist System) is an electronic driving aid device warning driver to be cautious when they park or
speed low after detecting an object on side and behind of vehicle by using the feature of ultrasonic waves.

RPAS consists of four RPS sensors which are detecting the obstacles and transmit the result separated into three warning
levels, the first, second and third to BCM by Lin communication.BCM decides the alarm level by the transmitted
communication message from the slave sensors, then operate the buzzer or transmits the data for display.



RR (Rear Right)

BCM RCR (Rear Center Right)
(LIN Mastar) \\
. A E I,
2 ==\ CAN BUS
G ([ )ill]# eemmrinaciaions, LINBUS RCL (Rear Center Left)
o 1 (option)
: i o
<Normal Mode> RL (Rear Left)
Digital PAS
System Block Diagram
CAN
Communication
CLUSTER
A vee RPAS  Sensor #1
' GND  geNsOR  (RL)
' P BUS1
\ 4
Buzzer Out Vee
RPAS OFF SW —p» BCM RPAS  Sensor #2
RPAS OFF IND <gg— LB ._.x — GND  sensOR (RCL)
:-’ Gear R input GND P BUS2
"
’
- LIN 1 A
Hardwire | LIN2 < GRD RPAS  Sensor #3
: RPAS LIN3 ———y SENSOR  (RCR)
' LB - P BUS3
: DA
:
]
R Gear LIN Master -
Epui Cobra LIN . GND RPAS  Sensor #4
Communication SENSOR (RR)
3 BUS4
LIN Slave

System Operation



Initial Mode
1. RPAS checks the ID and Reference (shaping table) during the initialization using LIN communication.

2. If sensor ID or sensor parameter is same with expected value, RPAS system is initialized within 500ms after turning
IGN1 and shifting R gear.

3. If Sensor ID or sensor parameter is different with expected value, initial mode can take about 1.2 second after turning
IGN1 and shifting R gear because of teaching sensor ID or sensor parameter.

4. RPAS executes the diagnosis of each sensor during the initialization.

Gaar R
ON
RAPAS
’ HpAS i
BCw eneble -
RPAS LIB —  Initalcng ihq_ Norrmal cpeeating >

—1nn—

T1: RPAS initializing time
(1) In case of sensor teaching, T1 : within 1.2 second

(2) In case of normal condition, T1: 500ms £ 10%

Normal Mode

Normal mode of RPAS can divide as two steps.

First step is @ mode to inform the driver of the RPAS system ON and diagnosis results which is executed during the

initialization.

Second step is the obstacle detection mode to give driver warning when detecting the obstacle.

1. Driver info mode for RPAS ON

(1) If there aren’t any diagnosis messages from sensors, the normal RPAS ON sound with ON-period 300ms warn after

initializing time since R gear is shifted. The obstacle detection warning starts after the delay of 100ms since finishing
the normal RPAS ON warning sound.

APAS LIB —¢ Iritializing y Mormal aperabng >

& ™ 3

SIS
H Contrm

OFF on lorr[ aner® | OFF
APAS ¥ Wit 2 AV inig buzser ON.
Buzzer

- APAS L b - I

(2) If there are any failure sensor, “Warning of sensor fail’ sound is driven during the fixed period and if there is any
display unit, it displays the diagnosis.
Refer to the Diagnosis buzzer sound for more detail Information.



APAS L) P asoaidngw PR

T1: RPAS initializing time
(1) In case of sensor teaching, T1 : within 1.2 second

(2) In case of normal condition, T1 : 500ms £ 10%
T2 : Refer to the spec for warning of fail

(3) “Diagnosis-buzzer” is driven only one time but the display unit continue to display the diagnosis according each
failure sensor’s location.

2. Obstacle detection mode

(1) There are 3 kinds of warning sound for detecting the obstacle, the 1st warning and the 2nd warning are the
intermittent sound and the 3rd warning is the continuous sound.

(2) The vehicle speed for the operation of RPAS is below 10Km/h .
(3) There are 2 kinds of detection mode. One is for normal operating mode using normal 4 sensors. Even if any sensor
is on failure condition, the RPAS system will be entered to degrade mode excepting a failure sensor.

(4) Operating procedure

Hequet tupe! meantg Transme T

LN BUS

Recaive Tx

Trassmt dak

10 pitkos|
Display and | o
|- GAN BUS

BCM o ECU
{LIN MASTER}

JHHH

Sermor glagroeis

Irkarrad
| =] v

i ] Caleulme
dstanca of tanger

Transmi armor data

Esror

-
Tranemit distance daa | 0K iR
-

i

No amar

Detection Area

1.
2.

Test condition — PVC pole(Diameter 75mm, Length 1m) & At the room temperature

Distance tolerance (measured at the front of sensor)
81cm~120cm:+x15¢cm

41ecm~80cm:x10cm

Below 40 cm: £ 10 cm

. Below 30 cm may not be detected.

. Sensing zone specification

Sound pulse has a fixed duration.

Pause between pulses is related to the distance from the obstacle and is not variable.

Although the position of the obstacle is not moving during sometime, the buzzer should keep warning. And although an
obstacle that is currently warned is getting far, the buzzer should keep warning according to obstacle distance.



The warning sound is generated by the algorithm of ECU which measures the distance of the obstacle from the sensor.
The distance is divided into three detection ranges. Obstacles below 30cm from the sensor may not be detected.

Each Warning Zone Hysteresis Function for buzzer and display.

Condition 1st Warning (120cm) 2nd Warning (80cm) 3rd Warning (40cm)

the distance between vehicle

and obstacle is getting close Immediately warning

the distance between vehicle

and obstacle is getting far 2sec warning delay 2sec warning delay 1sec warning delay

Warning method of RPAS

If RPAS sensor detects the obstacle, the acoustic device makes warning sound and the display module (Cluster) indicates
each warning level as like followings.

RPAS sensor sends the distance data to BCM through LIN communication and BCM received the distance data from each
SEensor.

BCM has the responsibility of the acoustic function.

BCM has the responsibility of the gateway function that BCM sends the warning data to Cluster as like below timing
diagram.

Gear R ON
& APAS OFF swach OFF
A vehicle <= 10Kmh
HPAS J
wahck
f
AP I [
swiich
Liretion |
' Inmalzng ’}:_'_" Normal cperaing -
. - . = -
| ]
I

Buzew
0 1 a U
r ~_'Warming buzoer OK
— 0ms 13

Cluster T
sound 0 5 o uom \ 0

’ WS
Sensor §
chaglay ¢ 1273 For sach Sensd o

When change from a warning area to the different zone, after finishing one cycle of warning output, the next warning sound
has to start for different zone necessarily.

Timing Chart for RPAS Warning Sound

If Power is supplied to the system (turning IGN1 and shifting R gear), BCM checks the channel of each sensor and if no
problems, the buzzer sound with turn-on period 300ms is generated after 500ms, but even if one sensor has a problem, the
buzzer sound not for “Start-buzzer of RPAS” but for “Diagnosis-buzzer of RPAS”, The next action for Normal mode is like
followings.




Gear A

F=tm untoe
N Fm:—:;- e
Buzzer
. E T Larson e lovet of waming

Distributon APAS waming bit

After R gear is armed, the system operation is like followings.

Ciar A |
! .
—— T Buza OFF | T2 Burami OW
i i
Condmon 1

In casa of No cbeladas
6 Rurae: OFF | T7 Bugres ON 17 Gagow OFF Wige ey e
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Buzzer LE 00ree == waming oWpul
Condnion 2
In case of abstacies )

oo Szt OFF Wareg of kel

= H o High priaiity sareor
B zee [T W ITHNG U

Gondition 3
In case of sensar lal

Time tolerance: £10%
After R gear is disarmed, the system operation is like followings.

Gear H

Buzzer

Condiion 1
In cass ol No otelacies

Buzazer T OFF debwy
*Wan B |
High priority sensor warning oulput | Max SUms
Condnon 2
In casa of cbsladas
TH OFF debwy
LU Buzaer cutlpul of el sansor "Wax S0ma |

Cendiion 3
In cass ol sersar ksl

Time tolerance: £10%
Sensor interval distance dividing alarm output specification
The condition logic is as below according to phase logic in priority. (In same sensor)

J = P L iy
Alarm w-nmu{ Hign priosty Lo g2y

Displery

[High priity than ' I
arother sansor| H:mw ]
Bugper |SATR Y Asother senser ] Arutha s
with ancther] e Ak

[Anathe FrePu
sensor alarm] s i
# A ysiistie 0 * A& valiabie B
1) low pricnty = off : a=0ms V) low pronty = off - f=1700ms

7] low procty = 187 Q<S40ms 2) low priarity = 188 fi=1700ms

3) low pronty = 2nd @<170ms 3 low prionty = 2nd - = 1000ms
RPAS operation ranges according to distance are as below.
1. First alarm (81 cm ~ 120 cm)

3a0ms

— [ 1 [

-
B0ms

2. Secondary alarm (41 cm ~ 80 cm)



Dwm_JJ HiNNIN .

3. Third alarm (40 cm or less)

Buzzer output J

4. Failure alarm cycle
When the system starts and sensor has errors, the warning sound as the sensor position is like following.

(1) Rear Left Sensor

(3) Rear Center Right Sensor

N 1y 1y I T B )

(4) Rear Right Sensor

s [[1J Lu JJL_LLX
o rome ]

—'-*—--—

% In the case that the multiple sensors have errors, the sequence of sensor’s warning is like followings.
RL —- RCL —- RCR = RR

S

i FQ N M Z0ms

lt"fT IIHNWWWMN

oTm saem

% After the warning sound for diagnosis is generated, the other normal sensors execute the normal function such as the
detection and the transmission of distance data.

[_NOTE

1. Time tolerance of the above waveform : Time £ 10%
2. At nearer distance than 30cm, detection may not occur.
3. Alarm will be generated with vehicle reversing speed 10km/h or less.
4. For moving target, maximum operation speed shall be target approach speed of 10km/h.
5. When the vehicle or the target is moving, sequential alarm generation or effective alarm may be failed.
6. False alarm, or failure of the alarm to trigger may occur in the following conditions.
- Irregular road surface, gravel road, reversing toward grass.
- Horn, motor cycle engine noise, large vehicle air brake, or other object generating ultrasonic wave is near.
- When a wireless transmitter is used near to the sensor.
- Dirt on the sensor.

- Sequential alarm may not occur due to the reversing speed or the target shape.

Method of error handling
m LIN BUS Off error



Division Condition for error Condition for the disarmed

Initial routine | Detecting LIN BUS OFF one time Disarmed (|fLIN BUS ON is detected 4 consecutive times in
general routine)

Detecting LIN BUS OFF 4

Normal routine .
consecutive times

Disarmed (if LIN BUS ON is detected 4 consecutive times)

Remarks
LIN BUS OFF means no response from sensors when BCM send request to sensors.

1.
2. In the case that error happens to the initial routine, diagnosis warning sound + display for error
3. In the case that error happens to the Normal routine, the only display for error

4.

If error happens to the direct condition of each sensor, after that, error is transmitted at the indirect condition (sensor
side).

m In the case of sensor error

Division Condition for error Condition for the disarmed

Disarmed(if the message which sensor is normal is detected 4
consecutive times , but it is impossible to be disarmed in the initial
routine)

Detecting the message of sensor
error

Initial routine

Detecting the message of sensor Disarmed(if the message which sensor is normal is detected 4

General routine - o
error 4 consecutive times consecutive times)

% Remarks
1. In the case of fault counting output message or signal with last valid should be transmitted.

2. In the case that error happens to the initial routine, diagnosis warning sound + display for error

3. In the case that error happens to the general routine, the only display for error

Body Electrical System > Rear Parking Assist System > Parking Assist Sensor >
Components and Components Location
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Circuit Diagram
o sov .
3
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O———BUS 7
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g
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NO Description
1 +9V
2 LIN
3 GND

Body Electrical System > Rear Parking Assist System > Parking Assist Sensor > Repair
procedures

Removal

Parking Assist Sensor
1. Disconnect the negative (-) battery terminal.

2. Remove the rear bumper.



(Refer to the BD group - "Rear bumper")

3. Disconnect the connector (A) connected to the rear bumper.

4. Pull out the sensor (A) by opening the sensor holder (B) out.

5. Disconnect the sensor connector (B) from the sensor (A) inside of the rear bumper.

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

2. Remove the crash pad lower panel.
(Refer to the BD group - "Crash pad")

3. Remove the steering column assembly.
(Refer to the ST group - "Steering column and shaft")

4. Remove the BCM.
(Refer to the "Body control module")

5. Remove the buzzer (A) after loosening the bolt and disconnecting the 2P connector.



RPAS switch

1. Disconnect the negative (-) battery terminal.

2. Remove the crash pad lower panel.
(Refer to the BD group - "Crash pad")

3. Remove the crash pad side switch assembly (A) as shown bhelow picture.

Put on gloves to protect your hands.

4. Remove the RPAS switch (A) after disconnecting the connector.

Parking Assist Sensor
1. Connect the connector, and then install the sensor.

2. Install the rear bumper.



Buzzer
1. Install the buzzer.

2. Install the BCM and steering column assembly.

3. Install the crash pad lower panel.

RPAS switch
1. Install the RPAS switch and crash pad switch assembly.

2. Connect the negative (-) battery terminal.

Body Electrical System > Button Engine Start System > Components and Components
Location

Component Location

1. Start Stop Button(SSB) 7. Body control module

2. FOB key holder 8. Interior antenna 1

3. FOB key 9. Interior antenna 2

4. Trunk lid open switch 10. Trunk antenna

5. Smart key unit 11. Door handle & door antenna




6. RF receiver

12. Bumper antenna

Body Electrical System > Button Engine Start System > Schematic Diagrams

Circuit Diagram (1)

STARTER ACC SM1 £, p,
D SMK system
b [ ] External madules or furctons
A
Signal knes
Contact status Signal line
Command lines FOB_IN
v v
liumination »-
| Single line - CLOCK. Fob holder e
Singh line [ Single line - DATA— = (PCF7801)
S VSox
CAN (LS
! SMK 2.0
oo
Transponder
. 4 linas 558 Iumination ! sun: :. communication
C st - Signal line #1 Start/Stop
- Signal line #2 button
MK |
LF drw
Engine Status
et} - v
—
A A A > _ M
>0 E AL BLO T
Single line == PIC Fob
Single ine saral comimurication e B ASk > SK 1
el EMS - senal communication 10.4 kBd ¢ KWP2000 I 5 LE
4.8 kBd Single e
saral communication
Pawer Train Y 96 kBd
CAN {(HS)
RF communication
e T (RKE and PIC)
Diag-Too » SRX = S ot
315/433/447 MMz

Circuit Diagram (2)



EMS

EMS Cryptology RKE/SMK FOB:

SMK :
Functionality |
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|

|
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(SmartKeyy | | s-SEEEEEE !
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|
Fob Transponder !
Holder Functionality |

‘ Body Electrical System > Button Engine Start System > Description and Operation

System Overview
The System offers the following features:
- Human machine interface through a 1-stage button, for terminal switching and engine start.

- Control of external relays for ACC / IGN1 / IGN2 terminal switching and STARTER, without use of mechanical ignition
switch.

- Indication of vehicle status through LED or explicit messages on display.

- Immobilizer function by LF transponder communication between fob and fob holder.
- Redundant architecture for high system dependability .

- Interface with Low Speed CAN vehicle communication network.

- Interface with LIN vehicle communication network depending on platform .

The RKE and SMART KEY functions are not considered part of this Button Engine Start system and are specified in
separated system.

System Main Function
- Switching of ACC / IGN1 / IGN2 terminals.
- Control of the STARTER relay BAT line (high side) based on communication with EMS ECU.
- Management of the Immobilizer function.
- Management of BES warning function.

Button Engine Start System

The Button Start System allows the driver to operate the vehicle by simply pressing a button (called as SSB) instead of
using a standard mechanical key.

If the driver press the SSB while prerequisites on brakes, fob authentication and transmission status are satisfied, the BES
System will proceed with the locking/unlocking of the steering column, the control of the terminal, and the cranking of the
engine.

The driver can release the SSB as soon as this sequence initiated. After positive response from immobilizer interrogation,
the system will activate the starter motor and communicate with the EMS to check the engine running status for starter
release.

The driver will be able to stop the engine by a short push on the SSB if the vehicle is already in standstill. Emergency



engine stop will be possible by a long press of the SSB or 3 consecutive presses in case the vehicle is in ENGINE
RUNNING.

If the conditions for engine cranking are not satisfied while a push on the SSB is detected and a valid fob authenticated, the
system will unlock the steering column and switch the terminals to IGN. Another push on the SSB will be necessary to start
the engine.

In case of a vehicle equipped with SMART KEY system, fob authentication will not require any action from the driver. For
limp home start or in case of vehicle without SMART KEY, the driver will have to insert the fob into the fob holder.

SSB
OFF B ACC

S

SB
T SSB & 5 N

\ w— (Without P)
IGN

SSB | \ SSB + BRAKE

I SSB + BRAKE SSB + BRAKE
\
- ENGINE
RUN i EMS information «e-es-======="" START

is received from ECU

* Control Ignition and engine ON/OFF by Sending signal to IPM.
+ Display status by LED Lamp ON/OFF. (Amber or Green)
Indicator ON/OFF Condition At Ignition Key Off Condition

No. Character lamp Conditions
1 Indicator Lamp ON Door open, Tail lamp ON, ACC, IG ON
2 Indicator Lamp 30sec ON — Lamp OFF Door close, Tail lamp OFF, IG OFF
3 Indicator Lamp OFF Remote LOCK, Passive LOCK
4 Rheostat at tail lamp ON (lllumination lamp)

Indicator ON/OFF Condition According To Ignition Key's Position

No. Ignition conditions Start Button LED status

1 IG OFF LED OFF

2 IG ACC Amber color LED ON

3 IG ON (Engine OFF) Green color LED ON

4 Cranking Maintain LED status before cranking
5 Engine running LED OFF

Smart Key Unit



The SMK manages all function related to:

+ "Start Stop Button (SSB) monitoring”,

* "Immobilizer communication” (with Engine Management System unit for immobilizer release),

* "Authentication server" (Validity of Transponder and in case of Smart Key option Passive Fob authentication ),

+ "System consistency monitoring”,

+ "System diagnosis”,

* Control of display message / warning buzzer .
The unit behaves as Master role in the whole system.
In case of SMART KEY application, for example “Passive Access”, “Passive Locking” and “Passive Authorization are
integrated for Terminal switching Operations”.
It collects information about vehicle status from other modules (vehicle speed, alarm status, driver door open...), reads the
inputs (e.g. SSB, Capacitive Sensor / Lock Button, PARK position Switch), controls the outputs (e.g. exterior and interior
antennas), and communicates with others devices via the CAN network as well as a single line interfaces.
The diagnosis and learning of the components of the BES System are also handled by the SMK.
The SMK manages the functions related to the "terminal control” by activating external relays for ACC, IGN1 and IGN2. This
unit is also responsible for the control of the STARTER relay.
The SMK is also controlling the illumination of the SSB as well as the "system status indicator”, which consists of 2 LEDs of
different color. The illumination of the fob holder is also managed by the SMK.
The SMK reads the inputs (Engine fob in, vehicle speed, relays contact status), controls the outputs (Engine relay output
drivers), and communicates with others devices via the CAN.
The internal architecture of the SMK is defined in a way that the control of the terminal is secured even in case of failure of
one of the two microcontrollers, system inconsistency or interruption of communication on the CAN network.
In case, failure of one of the two controllers, the remaining controller shall disable the starter relay. The IGN1 and IGN2
terminals relays shall be maintained in the state memorized before the failure and the driver shall be able to switch those
IGN terminals off by pressing the SSB with EMERGENCY_STOP pressing sequence. However, engine restart will not be
allowed. The state of the ACC relay will depend on the type of failure.
The main functions of the SMK are:

* Control of Terminal relays

* Monitoring of the Vehicle speed received from sensor or ABS/ESC ECU.

* Control of SSB LEDs (illumination, clamp state) and FOB HOLDER illumination.

* Control of the base station located in fob holder through direct serial interface.

+ System consistency monitoring to diagnose SMK failure and to switch to relevant limp home mode.

* Providing vehicle speed information

+ Start Stop Button (SSB) monitoring

+ Starter power control

Fob Holder
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This unit is used for transponder authentication. In case of a vehicle equipped with Smart key, this transponder
authentication is necessary in case of failure of the passive fob authentication (Engine loss of RF or LF link with the fob).
The Fob holder module integrates a slot where to insert the fob. The fob is maintained in position with a push-push
mechanical locking (not electrically driven) and a signal (FOB IN) is sent back to the SMK as soon as its insertion is
detected.
The power supply of the fob holder is active only if a communication is initiated by the SMK.
The insertion of the fob into the holder and the communication with the transponder should be possible regardless of the
insertion direction of fob to the holder (buttons facing up or bottom).
A lighting device is also integrated for illumination of the Fob Holder and it is driven directly by the SMK.
The main functions of the Fob holder are:

* Transponder base station

* Fob mechanical lock

+ lllumination
Transponder
< Smart key Holder >
< Smart key > ~N
‘ Demodulator SMK
(PCB) Serial comm.
/
Transponder

Antenna Coil

External Receiver(SRX)

The data transmitted by the RKE or Smart key Fob is received by an external RF receiver called as SRX. This receiver will
be same as that one for the SMK applications, with respect to electronics, housing, connector and software.
This receiver is connected to the SMK via a serial communication line.



Terminal And Starter Relays

Relays will be used to switch the terminals ACC / IGN1 / IGN2. Those normally-open relays will be driven by the SMK and
located either in the passenger or engine compartment depending on the vehicle architecture.

Only one relay coil is connected to the terminal outputs of the SMK.

Those relays should integrate a resistor connected in parallel to the coil in order to reduce the transients during
commutation.

Start/Stop Button (SSB)

A single stage push button is used for the driver to operate the vehicle. Pressing this button allows:
* To activate the power modes ‘Off, 'Accessory’, ‘Ignition’ and 'Start' by switching the corresponding terminals
* To start the engine

+ To stop the engine
The contact will be insured by a micro-switch and a backlighting is provided to highlight the marking of the button whenever

necessary.
Two (2) LED colors are located in the center of the button to display of the status of the system. Another illumination LED is
also integrated into the SSB for the lighting of the "Engine Start/Stop" characters.

@®

BES(Button Engine Start) System State Chart
System STATES in LEARNT MODE

In learnt mode, the BES System can be set in 6 different sates, depending on the status of the terminals and Engine status:

System State Terminal Status Engine status
1. OFF - Locked OFF Stopped
2. OFF - Unlocked OFF Stopped
3. ACC ACC Stopped
4. IGN IGN1, IGN2, ACC Stopped
5. Start IGN1, Start Cranking
6. IGN - Engine IGN1, IGN2, ACC (meansr",,‘;r;w_':snnmg,,)

Referring to the terminals, the system states described in the table above are same as those one found in a system based

on a mechanical ignition switch.

The one of distinction with Mechanical-Ignition-Switch based system is that the BES system allows specific transition from
[OFF] to [START] without going through [ACC] and [IGN] states.

System STATES IN VIRGIN MODE

The BES System can be set in 5 different states (OFF LOCKED is not available in virgin mode), depending on the status of

the terminals and Engine status :

System State

Terminal Status

Engine status

1. OFF - UNLOCKED

OFF

Stopped




2. ACC ACC Stopped
3.IGN IGN1, IGN2, ACC Stopped
4 Start IGN1, START WI.Th s.pemal pattern of Cranking
activation
5.IGN - Engine IGN1, IGN2, ACC Running
(means "self-running")

Referring to the terminals, the system states described in the table above are same as those one found in a system based
on a mechanical ignition switch.

The one of distinction with Mechanical-Ignition-Switch based system is that the BES system allows specific transition from
[OFF] to [START] without going through [ACC] and [IGN] states.

Body Electrical System > Button Engine Start System > Start/Stop Button > Components
and Components Location




Button
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Connector
M
Connector ! | R . :
(10 pins) 67 8 9 10
|y -
Pin No. Description Pin No. Description
1 Start stop button switch1 6 Ground
2 LED illumination power 7 Start stop button switch 2
G Amber LED 8 Green LED
4 Start stop button illumination GND 9 Rheostat
5 Start stop button illumination Power 10 -

Body Electrical System > Button Engine Start System > Start/Stop Button > Repair
procedures

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the crash pad lower panel.
(Refer to the BD group - "Crash pad")

3. Disconnect the start/stop button connector (A).



1. Install the start/stop button.

2. Install the crash pad lower panel.

Body Electrical System > Button Engine Start System > Fob Holder > Components and
Components Location
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Connector "= " = wow
(10 pins) 6 7 8 9 10
Pin No. Description Pin No. Description
1 - 6 Battery
2 Immobilizer clock 7 Immobilizer data
3 Holder illumination 8 lllumination battery
4 GND 9 Fob in
5 GND 10 -

Body Electrical System > Button Engine Start System > Fob Holder > Repair procedures

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

2. Remove the glove box.
(Refer to the BD group - "Crash pad")

3. Disconnect the fob holder connector (A).



1. Install the fob holder.

2. Install the glove box.

Body Electrical System > Ignition Switch Assembly > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the driver crash pad lower panel.
(Refer to the BD group - "Crash pad")

3. Remove the steering column upper and lower shrouds.
(Refer to the BD group - "Crash pad")

4. Remove the wiper switch.
(Refer to the BE group - "Multifunction switch™)

5. Remove the ignition switch after disconnecting the ignition switch 6P connector (A)



6. Remove the key warning/immobilizer connector (A).

7. After loosening the screw, remove the key warning switch and key lllumination (A).

8. Pushing lock pin with key ACC.
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9. Remove the key lock cylinder (A).



. Install the key lock cylinder.

. Install the key warning switch and key lllumination.

. Install the key warning/immobilizer connector.

. Connect the ignition switch connector after Install the ignition switch.
. Install the wiper switch.

. Install the steering column shrouds.

~N O O W N =

. Install the driver crash pad lower panel.

1. Disconnect the ignition switch connector (A) and key warning switch connector (B) from the steering column.

2. Check for continuity between the terminals.

3. If continuity is not specified, replace the switch.



Terminal Key waming switch (A)
Ignition switch (B) Immobilizer | Key warning Key
antenna switch lllumination
Position Key 5 4 1 1 2 3 4 5 6
Key out
LOCK (Off) removal
ACC Key in O—
(On) insert
ON O+O10 | O- Owd | O+0 | o6
START O O | O




