OPTIMA(TF/QF) > 2012 > G 2.0 T-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 nstead.



7. Always remstall plastic covers.

9. Check for loose retainer (A) and rubber seals (B).

10. The backs of some connectors are packed with grease. Add grease if necessary. If the grease (A) 1s
contaminated, replace it.

11. Insert the connector all the way and make sure it 1s 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).
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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.

Q il
R 2ERNai

A}

A

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, mnsert the remover tool from the wire side (except waterproof connector).
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. Use a remover tool with a tapered tip.

Refer to the user's guide in the wiring repair kit IT (Pub. No. : 0K000 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.
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. 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.

n

. 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 mstalling 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. Tumn 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 1s 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 1gnition 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

Panoramaroof 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.

When the battery 1s disconnected and reconnected, the set functions of the trip computer

Trip computer o . :
b comp become initialized. So, you need to explain this information to the customer.




Clock When the battery 1s disconnected and reconnected, the clock becomes initialized. So. the
' clock should be reset. (Refer to the owner's manual)
When the battery is disconnected and reconnected, the customer's radio stations become
Audio mitialized. 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.
: When the battery is disconnected and reconnected, the heater and A/Con become
Heater & Arr itialized
Conditioner nifl '
' So, heater and A/Con should be reset.

Body Electrical System > General Information > Special Service Tools

Special Service Tools

Tool (Number and Name) Mlustration Application
RKE Battery Checker Measuring the RKE battery
(09954-2P100) voltage
Body Electrical System > Audio > Specifications
Specification
Audio
Item Specification
RADIO+CD+MP3+B/T+SDARS . . Bristol Audio BA950
Model (PA710S) Bristol Audio BA900 (USA Only)
Power supply DC 144V
Impedance (Q2) 4QX 4
Tuning type PLL synthesized type
) . Internal Amplifier/ External | External Amplifier,
Other Intermal Amplifier Amplifier, Subwoofer Subwoofer

Frequency |FM
range

87.5MHz ~ 107.9MHz/200KHz (USA, CANADA)

/Channel | AM
space

530KHz~1710KHz/10KHz (USA, CANADA)

Speaker




BA900, BA950

Item PA710S BA900 (Infinity sound)

Front MAX 40W MAX 50W

Rear MAX 40W MAX 50W

mg;t i"\‘;;er Midrange MAX 40W MAX 50W
Sub woofer - 16 V rms

Center - MAX 50W
Front 4006 20=+03
Rear 4.0+0.6 20+03
Impedance (Q) Midrange 4.0+0.6 1.9+03
Sub woofer - 48+1.0
Center - 20=+03

Number of speaker 6 8

Body Electrical System > Audio > Components and Components Location

Component Location




1. Audio unit

2. Midrange speaker

3. External amplifier

4. Glass antenna (AM/FM)
5. Front door speaker

6. Rear door speaker

7. Woofer speaker

8. Antenna feeder cable

9. Feeder cable joint connector
10. Center speaker

11. Multimedia jack

12. Roof antenna (SDARS)

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

Components




[RADIO/CD/MP3(PA710))]

SIRIUS jack

Connector B Connector A

Antenna jack

Fin No Connector A Connector B
1 Rear left speaker (+) -
2 Front left speaker (+) -
3 Front right speaker (1) -
4 Rear right speaker (+) Steering wheel remote
5 - -
6 - USBE D (+)
7 IGN USB/iPod VDD
8 lllumination (+) AUX R IN
9 Detent AUX GND
10 Hear left speaker (-) Mic(+) (Blue tooth)
11 Front left speaker {-) ACC
12 Front right speaker (-) B+
13 Rear right speaker (-) -
14 - B
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(BASOD)]

SIRIUS jack
Connector B Connector A USB jack

Antenna jack

[Internal AMP]

Pin No Connector A Connactor 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 llumination (1) AUX R IN
g - AUX GND
10 FPear left speaker {-) Mic(+) (Blue tooth)
11 Front left speaker {-) ACC
12 Front right speaker (-) B+
13 Fear right speaker (-) CAN LOW
14 P positicn -
15 - AV Tail
16 - Speed
17 lllumination (-) Remcte GND
18 Remote anrtena Camera VGND
19 Camera REQ
20 AUX DETECT
21 AUX L IN
22 Mic(-) (Blue tooth)
23 Camera PGND
24 Power GND




[RADIC/MP3/VCD(BA9CO))
[External AMP]

Pin No

Connector A

Connector B

CAN HI

Steering wheel remote

SPDIF(Digital amp) GND

1

2

3

4

5

6 SPDIF CN Camera VIN

7 IGN Camera B+

8 llumination (+) 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 lllumination (-} Remote GND

18 Remote anntena Camera VGND

19 Camera REQ

20 AUX DETECT

21 AUX L IN

22 Micl-) (Blue tooth)

23 Camera PGND

24 Power GND
No. Description No. Description

1 USB /iPod 5Y 3 USB /iPod TX

2 USB / IPod RX

4 USB /iPod GND




‘External Amplifier]

Cannector B

Connector A Connector C

No

Connector B {16Fin)

Connector C (12Pin)

Subwocofer 1 (-)

1 B (+) Midrange right (+) Hear door right (+)
2 B (+) Midrange left (+) Rear door left (+)
3 B (+) - Front right (+)

4 - Front left (+)

5 CAN (+) - Front door right (+)
6 CAN (-) - Front door left (+)
7 ACC Center speaker (+) Rear doar right (-)
8 - - Rear door left (-)
) Midrange nght {-) 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 GHND -

17 -

18 SPDIF (+)

19 SPDIF (-)

20 SPDIF GND

21 -

22 .

23 -

24 Navi (-)

25 Subwocfer 2 (-}

26




[Roof Antenna (SDARS))]

SIRIUS

SIRIUS

MC' LNA- LNA- BPF  LNA- MC | SIRIUS output
LPF
b=+

Body Electrical System > Audio > Audio Unit > Repair procedures

Removal

1
+ Take care not to scratch the center fascia panel 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).

&5

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).




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.
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7. Remove the instrument cluster fascia panel (A) after loosening the screws.







11. Remove the audio assembly (A) after loosening the mounting screws.

JES

12. Disconnect the audio connectors and cable (A), then remove the audio unit completely.

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

H

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

Disassembly

H
- Do not work 1n 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).

and then disassemble the top cover (A).

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.

Installation
1. Comnect the audio unit connectors and cables.

2. Install the audio unit.

3. Install the center fascia upper panel.

4. Install the heater control unit.

5. Install the crash pad garnish LH and mstrument cluster fascia panel.
6. Install the crash pad lower panel and side cover.

7. Install the crash pad garnish RH.

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

Body Electrical System > Audio > Speakers > Repair procedures

Inspection
1. Troubleshooting for Speaker




(1) Basic mspection 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.

@

Diaphragm Cap

Veke colil i Yoke
Case Troubleshooting
No. Case Inspection/Remedy
Trewbi 1. Before replacing the speaker, inspect that the mounting screw 1s installed normally.
1 scﬁ?d ling 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 1s a noise from CD.
) 3. If a noise is heard with the radio and CD on, replace the speaker with new one.
2 |Noise
0
In case there 1s 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 ~ 4Q
3 Speaker
1n operative
)
3. If the speaker works poorly, replace it with new one.




i
‘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).

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

LS

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 bolts.

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

—
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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).
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Installation
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

Inspection

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.

Og j

Glass Antenna Repair

H]

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.

H

Thoroughly mix the paint before use.

I b

A

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
. FM antenna grid terminal

. AM antenna grid terminal

. Body ground.

[a—

(S ]

Standard value : 80~120KQ
Short : Approx. 0Q2
Open : © Q

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

Standard value : 120~170KQ
Short : Approx. 0Q2
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.

. Check for continuity between the outer poles of antenna cable. There should be contimuity.

4. If there 1s no continuity, replace the antenna cable.

LS

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

6. If there 1s continuity, replace the antenna cable.

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

Circuit Diagram




[Audio]

NO.

Description

lllumination (+)

Audio (+)

MUTE OUT

Bluetooth OUT

2.2 K TR TKE
LV/DN V/UP
SW5 8Wa

.

1K 68009 4302
i ) I Y I i W
"MODE " C/DN G/UP
SW3 SW2 | SW1

& - EY

Audio (-)

N[O AWM=

lllumination (-)

B/ TOUT

MUTE OUT

AUDIO (+)

'AUDIO (-)

ILL (+)

ILL ()




[TRIP+RESET]

NO. Description
1 lllumination (+)
2 Trip (+)
3 -
4 -
5 Trip (-)
6 llumination (-)

[MUTE+TRIP+RESET]

NO.

Description

lllumination (+)

Trip (+)

MUTE IN

Audio {-)

Trip (-)

Oy | WA -

lllumination (-)

LH (TRIP)
Sk 29| 2 TRIP (4)
" RESET - TRIP
sSwWw2  sSwWi1
| | 5 TRIP()
[ 1L ()
6 ILL (-}
- -— = .

LH (TRIP + MUTE)

! 3 MUTE IN
. MUTE
5wW1
| | 4 AUDIO ()
3KQ #255KE 2 TRIP (4)
RESET | TRIP
SW3 | Ssw2
l |5 TRIP ()
. L1
;. E E | 6 ILL (_)

¥ Cruise control option : 1,1K&




[ECO+TRIP+RESET]
LH (TRIP + ECO)

, 3ECO(4)

ECO
SW1

IKG mESSEYL 2 TRIP (+)

RESET © TRIP
Sw a3 sw 2

NO. Description { S TRIP()

1 Nlumination (+) 1 ILL (+)

2 Trip (+) [

3 ECQO (+) , | |

4 Audio (-) . | 61Le)

5 Trip (-)

6 lNlumination (-) % Crulsa control option : 1.1KQ
[BLUETOOTH+VOICE]

RH (B/T + VCICE)

29K 82Ke 22KQ
BTIN | 2 , \

& ) -— . )
VOICE ' B/OFF - B/ON
AUDIO (_) 5 SW1  Sw3 SwW2

. ILL (+)
NO. Description ' £
1 llumnation (+) ILL () ‘
2 Bluetocth (+) i
. - 1 te G
4 .
5 Audio (-)
6 llumination &-) |

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

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




[Audio]

Switch Connector terminal Re(iig‘::}l)lce
Volume down 2-7 6.81 kQ
Volume up 2-7 4.61 kQ
Mode 2-7 2.11kQ
Seek up 2-7 1.11 kQ
Seek down 2-7 430 Q
[Bluetooth + Voice]

Switch Connector terminal Reé::;:;ce
Bluetooth off 2-5 12.1kQ
Bluetooth on 2-5 34.1kQ

Voice 2-5 39kQ

[Mute + Trip + Reset]




Switch Connector terminal Re(szz;‘f):;ce

Mute 3-4 00
(Genegal;];pﬁon) 2-5 255kQ
(GeneI:;f zimon) 2-5 5.55kQ
(Clui:;?ption) 25 1.1kQ
(CluiI:: i)i:tion) 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.

WSy




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

. c:@
[LH-Audio]
A
[LH-Mute]
7
s
Installation

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. Crescription
USB/iPod VDD 25 1 USB/4Poc 5V
USB D- 36 f‘ A 2 USB D-/iPod Tx
USB D+ 24 | 3 USE D+/Pod Rx
USB/Pod GND__| 37 4 USB/iPoc GND
AUX DETECT 38 H__ ¥ 5 :
AUX-L input 39— | | 6 AUX REF
AUX GND 27 % 7 AUX inpul(l)
AUX-R input 26 ' -‘@, § | lumination +
G [lumination - . — e
{11 | AUX jack GND R——— |
iminaton s i\ T EEINEABEH
Hlurnination 13
Vehicle _.f-\ ™ (n\__‘
- 14 | AUXDET
GND dh 15 | AUX Shield GND [AUX+USB]
16 AUX InpuifR) |




[Bristol Audio]

r
USBVCC 1 { J ; 1 |USBVCC
USB D- 2 { '"‘l{ | 2 |USB D-
USE D+ 3 \ 11 ! 3 |USB D+
USB GND 4 4 |USB GND
AUX input (LH) | B21 é/’//?f?\x 1 [ AUX input (LH)
AUX input (RH) | B8 4 2 | AUX input (RH)
AUX GND B9 ﬁ 3 | AUX DETECT
AUX DEITECI 820 A 4 | AUX video
5 -
A 6 | lllumination +
[Bristol Audic] 7 | AUX REF
8 -
lllumination + 9 |-
lllumination - 10 | AUX video ground
Venicle - 11 | llumination -
GND _ 12 | Ground multi media
[AUX + USB]
B*EJ j -
THEN R :" TA
| 1 I
w —
Caonnector A Pin No.| USB connector Connector B Pin No.| AUX connector
1 USB/ iPod VCC R AUX input (LH)
2 USBD {-) 2 AUX input (RH)
3 USBD (+) 3 AUX DCTCCT
4 USB/ iPod ground - AUX video input
5 -
$E & @ E @ 6 lllumination (+)
718 6 40 (1 12 ; Shield ground
g )
10 | AUX video ground
LA Illumination (-)
12 | Ground multi media

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

Description
The multimedia jack on the console upper cover is for customers who like to listen to external portable music
players like the MP3. 1iPod and etc., through the vehicle's sound system when it 1s 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 mput.



Output 1o speaker

»
— Speaker
™y
A\ P
AUX cable Y .
- > BT
Muttimedia jack =
<E >
‘:\-3'; e D™ )
iPod cable IPod

Variable digital music players

[USB, iPod, AUX Jack]

ﬂ
o
51
(

—

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).

Installation
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 0OCDchanger O AMP (O Others

TROUBLE OCCURS
[0 Most of the tme [0 Engine off

0O Always O Engine start O Engine Running O Cold O Warm O Sometimes

0 Will not play 00 Weak [ Squealingnoise O Display/illumination poor
TYPE OF TROUBLE
[0 CD skips & jumps [T CD will not gject or insert (1 Others (Describe) :

P Customer complaint contents :
P Have you checked customer's defects :

OTHERS

* Using the customer complaint analysis check sheet for reference, ask the customner 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 piayer 1) Place balance and fader control
| to center paosition.
| 2} Set volume control to proper
Verify customer com- position.
plaint or identify symptom

| | | |

| sound | | Rado | | Nose | | coplayer | | miscellansous |

See CHART 1 See CHART 2 See CHART 3 See CHART 4

|

: . Seek/scan
Faint reception Foor volume problem
See CHART 5 See CHART 6 See CHART 7

Chart 1



Sound

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

All speakers

lllumination lights ?

l

No I Blown

Blown again
Check audio | | Replace Check shon
fuse (10A) fuse circuit
OK. I Check fuse of radio
I unit.
Are all connectors behind
radio and CD player prop- [-N2- gonne::
erly connected 7 ;
Yes
Is there voltlage (12V) be- No | Check
tween terminal 11 of the wire
audio connector and bedy
ground 7
Yes
Are radio and player prop- | No | Reinstall
erly connected ? property

Yes

Check connection between
output connecter of radio
and car.

OK.

Replace radio unit

[ One speaker

N.G
‘ Check speaker hamess

oK Repair
Chreck zpeaker N G
_connector
O.K. |
Connect
correctly
Temporarily install oK
another speaker,
N.G.
Replace
speaker

Heplace radio unit




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

Check that the antenna is
pluged into the radio.

40'—K'—1 Reingert plug, O.K. ?

%‘ Inspect antenna plug

Not O.K. Not O.K. Voe
I Does radio alone work ? }—{ Replace radic
Insert properly
No
Coes the condition get Yes Inspect antenna and
better by using the outer antenna cable, and
antenna (such as pillar replace if necessary
antenna)?
No
I Replace radio
Chart 2
Radio problem
[
| |
Weak Poor tone
Check antenna Tune correctly. Still poar ?
Yes
Check connection of Check for shorts in speaker rﬂg!__@_‘_ﬁ._{ Renai
antenna plug harmess epair hamens
OK
Does the condition get Check for object lying on Not O.K. :
better by using the outer speaker and rattling Remove object
antenna (such as pillar ' OK
antenna)?
Still ?
No poor
- Yes
Yes Replace radio
Check anterna and lead-in
for broken connectors. Yes Reol
Replace antenna Does the tester indicale an Tpiace anfenna
open circuit 7
No
Is the broadcast quality the Yes

cause of poor tona quality ?

The radio is not at fault

Chart 3




1. RADIO

Noise

Start the sngine

Tune correctly, still noise ?

Yes

Not O.K. ,
Check connectors Fully insert connector

0K
Check mounting screws Not O.K. Tighten the screws

Q.K.

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

Reroute the antenna lead-in

Ne

ON : OFF
Engine

When disconnecting the ant-

enna lead, is there a noise ?
No
Yes
Yes

If ncise still cccurs after checking Is wiring correct ? Replace radio unit
the above points, check for outside
noise sourceas (various accesso- Na
ries, i.e. hom, wipers, etc.) Repair hamess

Chart 4



1. CD WILL NOT BE ACCEPTED

Can you insert a CD ? NO | |saCD alreadyin the unit. 25 Insert the CD after eject
previous CU.
Yes No
Is CD ejected approx.15mm ;
after CD is insernted? No 0K Do powe- off reset by pulling both
audio fuses, wait 5 minutes and
[ Yes re-insert :he fuses with key off.
Though CD is completely inserted No Then turn on tne ignition key.
once, "error” is displayed and the CD 0.K Hetest to see 1f CD can be nserted.
is rejected ? /
‘ Yes
Check CD.
o Is the labeled side faced downward 7
o Is the recorded face of the CD dirty ? | Y©S_| Insert the CD correctly or check
o Does moisture exist on the to see if the CD Is defective.
recorded face of the CD 7
Ne
Replace CD player
2. NO SOUND
Doea it play if a good quality CD " Replace defective CD.
is inserted 7 .
No
Return it to normal temperature, Yes
Does the "WAIT" indicator flicker ? and recheck oparation. OK.
Does it operate property ?
No
No

Repair or replace CD player if the

combined radio cassette operates
propearly.




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

CD is defective, or clean CD.

Is CD face scratched or dirty ? Y6g
No
Does it play properly if CD is replaced No
with an existing proper CC 7
Yes
Replace CD.

2) Sound sometimes skips when dniving.
(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 meunt the CD player.

Check for skipping while driving
and contact a service shop.




4. SOUND QUALITY IS POCR

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

No

Repair or replace CD player.

5. CD WILL NOT EJECT

Is the ignition key at ACC or ON ?

Yes

Replace CD

No

repairs.

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

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

6. NO SOUND FROM ONE SPEAKER

Check with radic OK?

Tum the key to ON.

Yes

Does it play property if another CD
is played ?

Yes

Jump to Chart 1.

No

Repair or replace the radio.

Replace CD.

Chart 5

Faint reception
Are both reception and static faint| Yas| Temporarily install ancther 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.

Chart 6



Poor Volume

Check for an improperly connected

Correct the connection of the
hamess or the connector,

Does the preblem disappear
when switching from the CD  —NC_| Improperty connected hamess
to the radio ? or connector,
Yes
Correct the connection or re-

CD player head wire or a rraffunc-
tion in the CD player itself.
“he CD being tested must be of

place the malfunctioning parts.

Use CD which have been

good slereo gaalily.

recorded in stereo.

Chart 7

Seek/scan problem

Is antenna lead-in property in-
stalled ?

N
—~—— Install antenna properly

Yes

Check that the antenna is
inserted completely into the
antenna receptacle.

. Not C K. |

0K/

Check antenna and lead-in for
broken connectors. Taster indi-
cates open circuit ?

_Yas

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.

. Fully insert antenna

. Replace antenna

Body Electrical System > Multifunction switch > Specifications

Specifications




Ttems

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)

Turmn signal & lane change switch

6.6 £ 0.5A (Lamp load)

Rated load Fog lamp switch

0.2A (Relay load)

Wiper & mist switch

Low, High : 4.5A (Motor load)
Intermittent : 0.22 = 0.05A (Relay load)
Lock : Max. 28 A (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
N, ‘ . OFF
! | INT
| Low
[Dimmer & Passing Switch] HI
P
L » [Washer Switch]
) ON (Front Washer)
U < OFF
. " CN (Rear Washer)
g 2, ) ON
INT

[Front Fog Lamp Switch) [Rear Wiper Switch]

| N 1
AVIO g . FAST
- lgnting Swicn / \ o L-'_

[Auto L ghting Switch] [Lighting Switch] [Wiper Switch] [Intermittent Volume Switch]

Connector - —_—

name No Description Descniption

1 Tail lamp switch 1 Mist switch

2 | ighting switch GND 2 Wiper parking

3 Auto light switch 3 Wiper low speed

4 Head lamp switch 4 Intermittent volume base

5 Fog lamp switch base 5 Intermittent time base

6 Front fcq lamp switch Wiper 5] Rear wiper switch
Lighting 7 - & 7 Intermittent rear wiper switch
(13 pin) 8 Head lamp low Washer 8 Intermittent wiper switch

9 Head lamp high (14 pin) 9 Wiper high speed

10 Cimmer switch base 10 IGN2 (front washer & wiper)

11 Tum signal left 11 Washer switch

12 Turn signal base 12 IGN2 (rear wiper & washer)

13 Turn signal right 13 Rear washer switch

14 .

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

Inspection

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)

T~ Terminal
? 4 3
Posibon
CFF
Tail O—t—0
HiLamp O 8 )
AUTO O 9]
Lighting Switch
T _Termnal
- 1 2 4
Position ™~
OFF
Tail O—t—0
HilLamp O )
Dimmer And Passing Switch
“~__Terminal
L 10 i 9 2
Fosition
HU O——0
HL O—
P O— O—0
HU : Head lamp high beam
HL : Head lamp low beam
P : Head lamp passing switch
Turn Signal Switch
Y_____“E[mmﬂ
N o2 1 13
Hazard | Tum signal |,
switch awich X
L o<
OFF N
R O O
Front Fog Lamp Switch
N Tarminal
|Position |  ° 6 ’
OFF
Front 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.

1 23 4587 |
= o o e
L 11}

Wiper Switch

~_Terminal

~_ |3|9|l2|8|1c|1]4]5
Posiion ™ |

MIST o+—+0 | o+

oFf |o+—10o|

AUTO | O+——T0O | o+Q OO

Y] )
LOW M —]—:—L_,

Washer Switch
[T Tﬁrmiﬁal-
- " 10
[ Position ™~ |
OFF
ON Oo——0O
Inspection (With GDS)

1. Check BCM input/output specification of multifunction switch using the GDS. If the specification i1s abnormal,
replace the lamp or wiper switch.

2. If diagnosis 1s required on the multifunction switch, select model and "BCM".

3. To consult the present mput/output value of BCM, "Cwrrent DATA". It provides information of BCM mput/output

conditions of power supply. turn signal/brake lamp, headlamp. door, locks, outside mirror, wiper, auto-light and
transmitters etc.



& Current Data =

( Standard Dispay 3 ][ Fullist 3]  Graph 3 )(ems Lists | ResetMinMax )| Record | Stop 2
I Sensor Name Value Unit

O Key in switch(Manual Key Type) ouT -

OAcc ON -

JIGN1 ON -

OIGNZ ON -

[ Tail Lamp Switch OFF -

[OHead Lamp Switch OFF -

[JAuto Light Switch OFF -

[OHead Lamp High Switch OFF -

[JFront Fog Switch OFF -

[O'Washer Switch OFF -

[JINT Switch OFF -

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

& Actuation Test

(06

Test ltems

Wiper relay

Reoom lamp

Foot lamp

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

Assist seat belt indicator

Key Interlock Solenoid{Manual Key Type]

¢ Duration ¢ Conditions * Rasult

|0.7S Once IG. ON Success
Start

Stop

Removal
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 1t 1s 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.

A
NG~
=\

SHC I

L

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

.

e

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.

Installation
1. Install the multifunction switch.

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

4. Install the steering wheel.

H]

Make sure the multifunction switch connectors are plugged in properly.

Body Electrical System > Horn > Components and Components Location

Component Location




3. Hom

1. Horn switch
4. Clock spring

2. Horn relay (Engine room compartment)

Body Electrical System > Horn > Repair procedures

Inspection
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 contmuity between the No.30 and No.87 terminals when power is disconnected.

T Terminal
T~ 30 g7 85 35

Position ~-._
Disconnacted O
Connected O——0D A 3

Removal

1. Remove the front bumper.
(Refer to the BD group - "Front bumper")

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

?

I

—

py [y ".'-'_Iﬁ Qp

L

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

2. Reassemble the front bumper.

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

®

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




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 :530~1710KHz /10 KHz

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

Ing;t(io\\;;er Midrange MAX 50W
Sub woofer 16 V rms

Center MAX 50W
Front 20+03
Rear 20+03
Impedance (Q2) Midrange 1.9+03
Sub woofer 48+1.0
Center 20+03

Number of speaker 8

Body Electrical System > AVN System > Components and Components Location

Components Location




A2y

11

1. AVN (A/V & Navigation head unit)
2. Midrange speaker

3. External amplifier

4. Roof antenna (GPS + SDARS)

5. Front door speaker

6. Rear speaker

7. Woofer speaker

8. Antenna feeder cable

9. Center speaker

10. Glass antenna (Radio)

11. Back view camera

12. Feeder cable joint connector

SDARS : Satellite Digital Audio Radio Service

Body Electrical System > AVN System > Schematic Diagrams

System Block Diagram




Speed signal .
Remote control —
Bluetooth hands free |
ik;N External
Start signal . : 8‘ ——=  amplifier ——®=  Speaker
Navigation unit
head unit)
Lighting switch -
'R' signal B
GPS/SDARS antenna L

Body Electrical System > AVN System > Description and Operation

Limitations Of The Navigation system

GPS Signal Reception State
As the GPS satellite frequency 1s recetved/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 1s under the
sifuation. 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.

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

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

F. When the tires have recently been replaced (Especially upon use of spare or studless tires)

G. If the battery terminal 1s removed.

H. When driving in city streets, the current position may be displayed on the opposite side or on an off-road
position.

I. When changing the zoom level from the maximmum zoom i level to a different zoom level, the current position

mark may be displayed on a different road.



J. When driving in heavy traffic with frequent go - stops in traffic or intersections.

K. When driving under slippery conditions, such as heavy sand, snow., etc.

L. When driving with the tire cham 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 info 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 furn is made at an
mtersection 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 info 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
mtersection while the navigation provided guidance to go straight)

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

Components



-

Keyboard connector

Connegctor B

Radic antenna 1

Radio antenna 2
Ty GPS antenna

USB connector

SIRIUS antenna

AVN (A/V & Navigation) Head Unit Connector



=
L_J L .- ||}
mEad iiiii  Aiiiiiiii e
supyg SEEEE | SOEELDIEIE xu |
i}
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 - 1Pod Video
8 [hummation + AUXRIN
9 R position AUX GND
10 - MIC+ (B/T)
11 Video power ACC
12 Navi voice - B+
13 Navi voice + CANL
14 - AV-TAIL
15 SPDIF - P position
16 Door unlock Speed
17 [Thumination - 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
ﬁ i 1 USR Ground 3 USB D ()
L B 2 USB D (+) 4 USB vCC
SIRIUS antenna No. Description No. Description
SP0
E 1 SIRIUS Signal 2 Ground
@
GPS antenna No. Description No. Description
Ho D
E 1 GPS Signal 2 Ground
2
Keyboard connector No. Description No. Description
1 GND 7 Key Right
2 - 8 Key Left
3 - 9 Hig'lt CcwW
4 GND 10 Left CCW
5 [llumination - 11 Left CW
6 umination + 12




‘External Amplifier]

Cannector B

Connector A Connector C

No

Connector B {16Fin)

Connector C (12Pin)

Subwocofer 1 (-)

1 B (+) Midrange right (+) Hear door right (+)
2 B (+) Midrange left (+) Rear door left (+)
3 B (+) - Front right (+)

4 - Front left (+)

5 CAN (+) - Front door right (+)
6 CAN (-) - Front door left (+)
7 ACC Center speaker (+) Rear doar right (-)
8 - - Rear door left (-)
) Midrange nght {-) 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 GHND -

17 -

18 SPDIF (+)

19 SPDIF (-)

20 SPDIF GND

21 -

22 .

23 -

24 Navi (-)

25 Subwocfer 2 (-}

26




[Roof Antenna (SIRIUS+GPS)]

GPS

DMB

(T T T T T T T T T T T T T e e e e e e e e m
DMB } :
N MATCHING i ErF] d-)
T CIRCUT ]
| |
| |
|
GPS I :
MATCHING MATCHING| ¢,
7_95_ CIRCUIT CIRCUIT
| - |
| |
|
| RFC } |
SIAIUS | e |
1. | |
MATCHING LNR MATCHING
CIRCUIT CIRCUIT
| |
| |
| E:J FEFG |
| |
| |
L o e _

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

Removal

AVN Head Unit

H

mechanism.

+ Take care not to scratch the center fascia panel and related parts.
* Eject all the disc before removing the AVN head unit to prevent damaging the CD player's load

1. Disconnect the negative (-) battery terminal.




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

&5

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).




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.

yixg e

|

7. Remove the instrument cluster fascia panel (A) after loosening the screws.







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

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

H
If the CD does not eject, 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.

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

LS

Installation
AVN Head Unit

1. Connect the audio unit connectors and cables.

2. Install the AVN head unit.

3. Install the center fascia upper panel.

4. Install the heater control unit.

5. Install the crash pad garnish LH and mstrument cluster fascia panel.
6. Install the crash pad lower panel and side cover.
7

. Install the crash pad garnish RH.

(2

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)]

USBVCC 4 f r' 1 1 |USBVCC
USB D- 3 £ 2 |USBD-
USB D+ 2 L\@l ' '3 |USB D+ '
USE GND 1 i—u 4 | USB GND
AUX input (LH) | B21 - %/f? . 1 | AUX input (LH)
AUX input (RH) | 88 - 2 | AUX input (RH)
AUX GND B89 [7 3 | AUX DETECT
AUX DETECT 820 B 4 | AUX video
iPod video B/ —J 5 |-
iPod video ground | B19 : 6 | llumination +
[AVN Head Uni] % T 7 | AUX REF
8 |-
llumination + N 9 |-
Vehide ||Iumln-attcn - | [ :? ﬁ;;gﬁ; g-round
GND | 12 | Ground multi media
[AUX + USB]
B
Connector A Pin No.| USB conneactor Connector B |Pin No.| AUX connector
1 LISR/ iPod VOD 1 ALX input (LH)
lama@ b 2 USB D () 2 AUX input (RH)
iy 3 USBD (+) 3 AUX DETECT
4 USB/ iFod ground 4 AUX video input
65 -
HE & DB 6 llumination (+)
718 & 10 (1 12 7 Shield ground
8 -
q -
10 AUX video ground
11 lllumination (-)
12 | Ground multi media

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

Description
The multimedia jack on the console upper cover is for customers who like to listen to external portable music
players like the MP3. 1iPod and etc., through the vehicle's sound system when it 1s 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 mput.

AUX output signal . Output 1o speaker
> |l | >
& "‘-‘2:;, Speaker
{\ _/h'-- AVN head unit
AUX cable
’ . .'_..'»
2 Js >
NG -
iPod cable IPod
Variable digtal music players
[USB, iPod, AUX Jack]
I. ] i K\ --_ O PR

,_.
—

Body Electrical System > AVN System > 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).

Installation
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 DC9 ~ 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 DC9 ~ 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)




1. Buzzer

2. RF recerver

3. Smart key unit

4. Interior antenna 1

5. Interior antenna 2
6. Trunk antenna
7. Bumper antenna

Component Location (2)
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1. FOB holder 3. Trunk lid open switch
2. Door outside handle 4. FOB key

Body Electrical System > Smart key System > Description and Operation

Description

The SMART KEY system 1s 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 i 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
nserting 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
oufputs (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 1s 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 Immobilizer Antenna (for Limp Home):
The Immobilizer Backup Antenna is used for sending and recerving data: it emits a magnetic field (125 - 135 kHz
challenge) and receives changes in the field strength (response of Transponder).

. External Receiver
The SMART KEY FOB's response 1s received via the external RF receiver, which 1s connected to the SMK
ECU via a serial communication Line.
The SMK ECU provides a connector pin for the serial communication Line.

LS

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 mtent to unlock or lock the vehicle.
The push buttons are installed at front doors, integrated mnto the door handles.

Another button 1s mnstalled at the trunk lid.

Operation

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 1s sufficient that a valid SMART KEY FOB is located within a defined and limited
range with respect to the vehicle. So the system 1s capable of detecting and authenticating a SMART KEY FOB mn
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 mtegrated in the door handles: refer to
the below given picture. The trunk access range 1s 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 mtegrated in the door handles: refer to
the below given picture

Passive Access (Passive Enfry)
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 1s unlocked and two_steps timer 1s not running or
* Two_steps timer 1s 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 1s 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 i1s 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 i 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 1s 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. Vehicle 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 mterior of the vehicle.
The same LF-strategy has to be used as it 1s defined for the ID out warning (registering only, no
authentication)
B. IF FOB-IN ACTIVE
SMK sends request toward PDM to search valid TP
[f no fob has been found, no action 1s required.
If any valid fob or valid TP has been found. SMK sends unlock command via CAN and activates ext. buzzer
warning.
[f 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 1s 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 1s defined
for "Scenario Access with I/O 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 1s defined
for "Scenario Access with I/O Distinction".
[f no fob has been found, no action 1s required.
[f 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) 1s in DISARM status, SMK ECU performs a search for the fob mside
of the vehicle (use "Door Lock Warning 3" scenario)

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

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

[f 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 nside 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 1s open)
perform another search 3 seconds later: if no door 1s 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 1s closed

3. SMK action:
SMK searches for a SMART KEY FOB in the mterior.
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 1s in ACC, SMK shall turn on immobilizer lamp.



Ifthere 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 ifa LF
measurement command 1s received.

[f 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 1s described.
For the learning of the SMK., PDM., FOBEs, 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 1s 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

[nitial state:
- SMK replacement: SMK 1is 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 holder « Smart key system is leamed transponder and smart key by once at
v same time.
SMK start to leam
v
Input the PIN code
v
PDM start to leam <Smart key neutralization mode>
B v
ESCL start to learn * Neutralization mode is for replacing Smart key unit, ESCL ECM easily.
¥ _ . .
Smart key #1 leamt * It is possible that smart key is leamt again, after neutralizing Smart key
v system.
SN:K-’E?CL « Virgin start (twice ignition) is impossible in neutralized condition
earn
v
Pull out smart key #1
v <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 1s possible by following process after replacing new smart key unit , PDM, FOB key.
« It 1s 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 mserting virgin smart key to holder, push start button once.

Body Electrical System > Smart key System > Repair procedures

Inspection

Self Diagnosis With GDS
Smart key system defects can be quickly diagnosed with the GDS. GDS operates actuator quickly to monitor,

mput/output value and self diagnosis.
The following three features will be major problem in SMART KEY system.

1. Problem in SMART KEY unit nput.



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.

| Selected
1%

Select System

‘ ENGINE H H H AIRBAG H AIF‘UCON\
‘ IMMO ” ‘ TPMS H BCM H CODE \

PIC
Smart Key Unit

3. Select the "SMART KEY unit".
4. After IG ON, select the "Curent data".

8 Current Dala (=
és-iec-!n;c-.[].so'-.a-,' = ; 'J?Ph 3 (e Ci30" " Hasal kil SIQF H

Sensor Name ] Vllue' Ref. hﬁn Ref. Max  Unit Test Condition |
CI
QAcc
O Gearshift P positionfAT)Clutch{MT) on - -
[JBrake SW OFF - - 15|
O Driver door lock button OFF ~ -

[ Assist door lock button OFF =

O Tail gate state OFF

CIGN1 ON - - -




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

Key nul indicator
Immobilizer indicator
External buzzer
Intrrrinr antenna 1
Interior antenna 2 » Result
Trunk antenna

Bumper/Tail gate antenna

Driver door handle antenna

Assist door handle antenna

¢ Conditians | |GOFF

Start

* Duration | Uptil Stop Buttan




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

B Actuation Test

Test items

Key out indicator

Imubilicer indicator

External buzzer

interior antennat |
Interior antenna 2 * Result Success
Trunk antenna

Bumper/Tail gate antenna

Uriver door handle antenna =
Assist door handle antenna

¢ Duration || nil Stop Buttor

¢ Conditicns |G OFF

4. If the LED of smart key 1s blinking, the smart key 1s 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 Status Check

[ Arntenna Status Check ]

If vou're ready, select the |left side menu

8] Interia Antenna 1
\*] Interia Antenna 2

E] Trunk Antenna

5] Bumper Antenna

2] Driver Door Handle #

&] Passenger Door Han

<] | il

Cancel

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

l Interia Antenna 1

[ Interia Antenna 1 ]

Locate FOBE key at interia antenna 1 area.

{ Put in FOB kev between ashtray and shifter)

= &2 Antenna Status Check
» Prass [OK] button to check

( CONDITION : IGN OFF )

5] Interia Antenna 2

2] Trunk Antenna
2] Bumper Antenna
2] Driver Door Handle #

2] Passenger Door Han

| | il |




Interia Antenna 2

[ Interia Antenna 2 ]

Locate FOBE key at interia antenna 2 area

|

Test completed IV

=52 Antenna Status Chec

E) Interia Antenna 1 Press {OK] button.
=] Interia Antenna 2
E Trunk Antenna

2] Bumper Antenna
B Driver Door Handle Ok

2] Passanger Door Han

4] | |

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 Identification
Neutralization Mode
SMK STATUS INFORMATION

FOB KEY STATUS INFORMATION

Inspection/ Test

Antenna Status Check

. After IG ON, select the "Receiver Communication Line Check".

LS

Recelver Communication Line Check

[ Recaivar Communication Line Chack ]

Press [OK] button to check

( CONDITION - FOB KEY OUT & IGN OFF )

[=1 22 Serial Communication |

Bl =ecsiver Communicd

El ESCL Communicatic

| | g3

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

\i - -

(V1 m

Inteanor 2 Burrper
Trunk

5. If the LED of smart key 1s not blinking, check the antenna in shade area.

Connactar

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



2. After IG ON, select the "FOB KEY STATUS INFO".

ID Resister
System Identification
Neutralization Mode
SMK STATUS INFORMATION

Inspection/ Test

Serial Communication Line Check

Antenna Status Check

FOR KFY STATUS INFORMATION

[ FOB KEY Status Information ]

KEY Status A NORMAL
BUTTON Status -

Ok

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



2. After IG 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)]

Key ! 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 IG 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

| Newtralization Made

[ Nautralization Mode ]

if yvou're ready, select the left side menu

51 ECM Neutralization
2] SMK Neutralization
=] ESCL Neutralization




ECM Neutralization [

[ ECM Neutralization ]

Input PIN ccde and press [OK] button

C( CONDITION : IGN OFF 2

= Neutralization Mode
8] ECM Neutralization
5] SMK Neutralization
&1 ESCL Neutralization

I A 3 O LR
< (13

ECM Neutralization

[ ECM Neutralization ]

Input PIN cede and press [OK] button

= Neutralzation Mode = E——Sey T
B3] ECM Neutralization
£1 SMK Neutralization
£] ESCL Neutralization

Press [OK] butten

E PR [EE
| |+
‘ '




K Neutralization

[ SMK Neutralization ]

Input PIN code and press [OK] button,

( CONDITION : IGN OFF 2

= 2 Neutralzation Mode
=] ECM Neutralization

=] ESCL Neutralization

| | ) ..

SME Neutralization

[ SMK Neutralization ]

Input PIN code and press [0K] button

{ CONDITION : IGN OFF )

=52 Neutralization Mode
=1 ECM Neutralization

SMK Neutralization

=] ESCL Neutralization

FEEFEE
« -




SME Neutralization

[ SMK Neutralization ]

Input PIN cede and press [0OK] button
Test completed !I!
#] ECM Neutralization Press [0K] button
B3] SMK Neutralization
£] ESCL Neutralization

& Neutralization Mode

Ok

(3 O O A I G
«| |»]
o

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 Igmg;n“;iﬁ ON
2 External Buzzer Igﬁtg’;;ﬂ“;?il‘ ON
3 Interior Antenna 1 Active Igﬁtg;n“;?}l‘ ON
4 Interior Antenna 2 Active Igﬁtg’;;ﬂ“;?il‘ ON
S Trunk Antenna Active Igmtg’;;ﬂ“;?j; ON
6 Bumper Antenna Active Igﬁtg’;;ﬂ“;izl% ON
7 DRV DR Antenna Active Igmtg’;;ﬂ“;?% ON
8 AST DR Antenna Active Igmtig;;ﬂ“jﬁ ON

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

Smart Key

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

| I

,  Smart Key Code Saving |

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

S

Smart Key Code Saving

[ SBmart Key Cede Saving ]

[ Cordition ]

1. Igrition 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 | NELUTRAL

[nput PIN code and press [OK] button

FEEFE R
Em Em

Smart Key Code Saving

[ Smart Key Code Saving ]

Status - NEUTRAL

Are you sure? (Ok / Cancel )

FREE R EE




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

Sman Key Code Saving

[ Smart Key Code Saving ]

18t kay taaching

Continue? (OK/CANCEL>

Ok Cancel

I Smart Key Cade Saving

[ Smart Key Code Saving ]

Smart Kay teaching complatad !

Number of taught FOB keys 1

Ok




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

Smarn Key Code Saving

[ Smart Key Code Saving ]

1st Kav teaching complatad!

2rnd Kay teaching Continue? (OK/CANCEL>

Smart Key Code Saving

[ Smart Key Code Saving ]

1st Key teaching completed!

CELD)

Inzert 2nd key to teach

and press [OK] butten




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

. Smar Key Code Saving

[ Smart Key Code Saving ]

Smart Key teaching complatad !

Number of taught FOE keys 2

Ok

9. Then the screen will be shown as below when key teaching process 1s completed.

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

Component (1)



1o 12
1o 12

—

I= I~

1= 12

Io o

I~ = _

Connector A

Connector D

Connector C

Connector B

Connector Pin Information



No|Connector A (14P) No Connector B (26P)
| GND 1 | ] s L _assist lock button,
L _assist toggle button
5 A ACC 5 L _driver lock button, 6 ]
B L_driver toggle button
3 A IGN2 3 - 17 -
4 A IGNI1 4 - 18 -
5 VBAT CPU 5 - 19 L_fob mput
6 VBAT LOAD 6 L _SSB_switchl 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_IGNI1 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
11 - 11 O_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 O_driver side antenna GND
Component (2)
[RF Receiver Unit]
) i\
Connector
it 28
i
NO. Dascription (4Pins)

1 Data

2

3 Power

4 Ground

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

Circuit Diagram
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1 Passerger lnok
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D2 0_SSB_LED_Ambéi® 11

C-i O_Haider_| Ilu.lmnemm ;
___D‘_I O_MMO_IND

D1'I O _Driver side antenna power
0220 _Driver side antenna ground:

D100 Pessanger side antanra pows!
0210 _Passenger side antenr:a ground |
D9 O_Bumper antenna power
D200_Bumper antenna ground
D3 O Irtarior anterna 3 powar
D1QO Interior anterna 3 ground |

9160 Interior anterna 1 power
"D5 O_Irterior anterna 1 ground |
5150 Inteqkor anterna 2 power

D-i O_lnterior anterna 2 ground ]

— .}-— VIT

L

-{—W £ \“




L_Start teedback B21

. L_Brake switch C7
ILﬂ@too lamp fuse C13

- _Fobinput B18

L_P shift
L_Chath switch C15

F_Wheel speed B7 o L e,

coannHcz |
clgan_L C1 R

B, CAN_H B12
BGAN | B1

EMS_COM C10
RF_COM C%

. Diagnostic K_C6

dtsl o | Immobitzer data ca

F RPM B20 | o= Terminal control

L Immatdizer clock 48 ) : ’ y 1 ;_,-._‘_.-_u

e
A130_Starter|relay,
T
A0 O_ACC relay .
ey
11!

A11 O_IGN1 relaty -
;_|

S

A|12 O _IGN2 relay
i
iy

4o d

Al
Ground 1

AT Ground 2

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

Inspection

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 contmuity is not specified, inspect the switch

[ _Terminal
Posttion T

-

2

OFF

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

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).

I
/‘P‘_‘_'J -
=] @ .




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

#
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

H
- Take care not to scratch 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

H]

- Take care not to scratch 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.




LS

. 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 frunk 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:
0.7~05N.m(0.07 ~ 0.1 kgfm, 1.0 ~ 0.7 Ib-ft)

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




6. Disconnect the outside handle connector (A).

CI-' 7

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).

Installation
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 mterior 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 terior 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
Function Door unlock
Trunk lid open
Panic

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

Component Location




Keyless Transmitter

Smart Key Transmitter
T Fi It
@ Lock button Lock button —
Unlock button
= Trunk lid open button Unlock button — =
1] Panic button Trunk lid open button _\T@;\l
\C \
L. N
1
‘ 2
10
H % 6 7

1. Hood switch 6. Front door lock actuator & switch
2. Burglar horn 7. Rear door lock actuator & switch

3. BCM and RF antenna 8. Rear door switch
4. Key warning switch 9. Trunk Iid open switch

5. Front door switch

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

Description
Burglar Alarm System
The burglar alarm system 1is armed automatically after the doors, hood. and trunk lid are closed and locked.
The system 1s set off when any of these things occur:
* A door 1s forced open.



* A door 1s 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 1s set off. the alarm (horn) sounds and the hazard lamp flash for about two minutes or until the
system 1s 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 mputs 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.
[f anything 1s opened or improperly unlocked after the system 1s armed, the body control module gets a ground
signal from that switch, and the system 1s set off.
If one of the switches 1s 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 1s mtegrated in the body control module.

Keyless Entry System

The burglar alarm system 1s 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 1gnition 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 ———————= f——————»= Start inhibit relay

IG1 ——————— = Burglar homn relay
G2 ———————» = Hazard relay
Criver door swilch ——— b BA State
Assist door switch ————————— e Chirp sound
Hood swilch ———» = FOB1
Tailgate swilch ———————— = FOB2

Driver unlock state —————
Assist unlock state ———
Rear left unlock state —— |

Rear right unlock state e BCM

Driver door key unlock switch —— g
Assist door key unlock swilch ———————p
TX lock >

TX unlock —————»

TXtrunk

RKECMD

SMKRKE trunk |

Passive lock ———

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=ON) or (Trunk Open Switch=0ON) or (Hood Switch=0N)
Condition 2 : All doors closed, but HOOD or TRUNK open
(4Door Not Close=OFF) & (Trunk Open Switch=0ON) or (Hood Switch=0ON)
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=ON) or (Hood Switch=ON)
All entrances closed : 4DOOR Switch & HOOD Switch & TRUNK OPEN Switch is CLOSE
LOCK : Lock command by Tx
UNLOCK : Unlock command by Tx
LOCK : Driver key lock switch 1s ON
UNLOCK : Driver key unlock switch 1s ON
TRUNK : TRUNK OPEN signal or TRUNK or RKE TRUNK command by Tx
IGN KEY ON : KEY IN Switch = ON & IGN1 = ON & IGN2 =ON
IGNKEY 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
HI : Hazard Time is one-time(lock) 1sec on

H?2 : Hazard Time is two-time(unlock) 0.5sec/on, 0.5sec/off

AUTO LOCK TIMERI1 : 30sec

AUTO LOCK TIMER?2 : 30sec

ARM WAIT TIMER : 30sec

TRUNK TIMER : 30sec

TRUNK MARK : Default value is clear

LOCK CONFIRM CHECK : 0.2 ~ Ssec

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

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

3. BLINKING cycle 1s 2.3s.(ON during 0.3s / OFF during 2.0s)

B/ Al ARM Wat |
siee oM t\‘erl!

Seouty  ON
IND OFF )

- « 1
-—
2

T1:0.3sec, T2 : 2sec

Functions

DISARM
Condition 1

State Description

Initial Condition ALARM
- IGNKEY 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
- Hom 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 & Fobl or Unlock & Fob2
RKE CMD = Lock : RKE CMD = Lock & Fobl or Lock & Fob2

1
e 1) O
T1:0.5s,T2:0.5s+-0.1s
T
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 1s 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 TIMERI1 STATE

Event

- 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

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
- 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 :
Event . :
- 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
- IGNKEY ON
SMK spec :
Event - 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
- IGNKEY ON during 30sec or ALT”L” on
NON SMK spec :
- TX LOCK& Lock confirmation failure
- TX TRUNK
SMK spec :
Event - TP AUTH 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
- Key In switch ON
- All entrance closed & Any Door 1s unlocked
- Any Door open & Tx Unlock
NON SMK :
- Any door open & TX UNLOCK
Event
SMK :
- TP AUTH 1/PIC AUTH 1
- Any door open & RKE CMD UNLOCK/ Passive Access Unlock 1
Mechanical Key option Enable :
- UNLOCK
The state goes to DISARM state
Action - TX UNLOCK., RKE CMD UNLOCK, Passive Access Unlock 1
-> Hazard relay for 0.5s ON/OFF(twice)
Condition 9
State Description
Initial Condition ARMHOLD
- IGNKEY ON
SMK :
Event - 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
Action No state change
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 ARMWALIT 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
Acti - Engine Start Inhibit is ON
o - The horn is ON one time for 27sec(+2sec) and OFF two times for 10sec(x1sec)
- The hazard 1s driven also (During Homn driving)
:ﬁz g?: AN ] ALAFM ACAFM|
Eoch  OPEM ‘
Emsrmnce CLOSE
- | 1 e I
) - ]. e A
H:mm OFF ‘ H I LI L \_ ‘

T1:27s(x2sec), T2 : 10s(x2sec), T3 : 0.5s = 0.1sec

Note : Horn Oufput : 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(x1sec)
The hazard 1s 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(x1sec)

The hazard 1s driven also (During Horn driving).

Eacn OPEM
Emtesance CLOSE

Salaty Lf_XIAK
St N
- ol 1 (11 0 0
% S HUHL H T
ARM WAIT MODE
Condition 1
State Description
Initial Condition ARMWAIT 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 DISARM state & IGN KEY OUT & All entrances closed(DOORS, HOOD and
TRUNK)
NON SMK :
- Tx Lock & locked confirmed
SMK spec :
Event - 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
- The state goes to ARMWALIT State
Action - Start ARM WAIT TIMER

- Hazard relay 1Time on(1sec)

Condition 3




State

Description

Initial Condition ALARM state & All entrances closed(DOORS. HOOD and TRUNK)
NON SMK :
- Tx Lock & locked confirmed
Event SMK spec :
ven - RKE CMD LOCK / Passive Access Lock 1 & locked confirmed
Mechanical Key option Enable :
- LOCK & locked confirmed
- The state goes to ARMWALIT State
Action - Hom relay, Start inhibit relay OFF
- Hazard relay 1Time on(1sec) (LOCK : Except)
- Start ARMWAIT TIMER
Condition 4
State Description
Initial Condition AUTOLOCK TIMERI1 state
AUTOLOCK & locked confirmed
NON SMK :
- Tx Lock & locked confirmed
Event SMK -
- RKE CMD LOCK / Passive Access Lock 1 & locked confirmed
Mechanical Key option Enable :
LOCK & locked confirmed
- The state goes to ARMWALIT State
Action - Hazard relay 1Time on(1sec)
- Start ARMWAIT TIMER
Condition 5
State Description
Initial Condition PREARM state
Event All door closed and (Trunk switch CLOSE & TRUNK MARK CLEAR) & Hood
switch CLOSE & DOOR LOCK
- The state goes to ARMWALIT State
Action - Hazard relay 1Time on(1sec)

- Start ARMWAIT TIMER

Condition 6




State Description

Initial Condition REARM state

NON SMK :
- TXLOCK & locked confirmed

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

Mechanical Key option Enable :
- LOCK & locked confirmed

- The state goes to ARMWALIT State
- Hazard relay 1Time on(1sec) (LOCK : Except)

Action - Start Inhibit relay OFF
- Start ARMWAIT TIMER

g g |
Tk o
Lok relay :.I:\: ..‘ -
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Hem oy ":? I ‘ 'II ‘
ey
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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
Ve 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 TIMERI state
Action - Start AUTO LOCK TIMERI1
- Hazard relay Twice on(0.5s ON/0.5s OFF)
Condition 2
State Description
Initial Condition AUTO-LOCK TIMERI state
AUTOLOCK TIMERI1 finished
NON SMK :
Event - TX UNLOCK
SMK :
- RKE CMD UNLOCK / Passive Access Unlock 1
No change state
CASE1: AUTO LOCK TIMERI1 Fmished
. 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 TIMERI state
Action - Start AUTO LOCK TIMERI1

- Hazard relay Twice on(0.5s ON/0.5s OFF)

Condition 4




State Description
Initial Condition DISARM state & All enfrances closed(DOORS, Hood SW & Trunk SW) & IGN
KEY OUT
NON SMK :
TX UNLOCK
Event
SMK :
RKE CMD UNLOCK!/ Passive Access Unlock 1
- The state goes to AUTO LOCK TIMERI1 state
Action - Start AUTO LOCK TIMERI
- Hazard relay Twice on(0.5s ON/0.5s OFF)
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 TIMERI state
. - Start AUTO LOCK TIMERI
Action .
- Hazard relay Twice on(0.5s ON/0.5s OFF)
- Start mhibit 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 TIMERI state
Acti - Start AUTO LOCK TIMERI
o - Hazard relay Twice on(0.5s ON/0.5s OFF)
- Start inhibit relay off
AUTO LOCK TIMER2 MODE

Condition 1




State Description
Initial Condition AUTO-LOCK TIMER?2 state
Fimished AUTO LOCK TIMER2
NON SMK :
Event TX UNLOCK
SMK :
RKE CMD UNLOCK!/ Passive Access Unlock 1
No change state
CASE1: AUTO LOCK TIMER? finished
. AUTOLOCK
Action
CASE2: TX UNLOCK, RKE CMD UNLOCK, Passive Access Unlock 1
- Start AUTOL OCK TIMER2
- Hazard relay Twice on(0.5s ON/0.5s OFF)
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 AUTOLOCKTIMER?2
- Hazard relay Twice on(0.5s ON/0.5s OFF)
- 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
- Hom relay, Start inhibit relay OFF
Action - Start AUTO LOCK TIMER2
- Hazard relay Twice on(0.5s ON/0.5s OFF)
- 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
. - Start AUTO LOCK TIMER2
Action _
- Hazard relay Twice on(0.5s ON/0.5s OFF)
- 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 TIMER?2 state
Action - Start AUTO LOCK TIMER2
- Hazard relay Twice on(0.5s ON/0.5s OFF)
- Memo Hood/Trunk state
PREARM MODE
Condition 1
State Description

Initial Condition AUTO-LOCK TIMER?2 state

AUTO LOCK & locked confirmed

NON SMK :
TX LOCK& locked confirmed

Event 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 :
Event - Any door open or Hood SW OPEN or Trunk SW OPEN state RKE CMD
LOCK / 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
.. . ALARM state & IGN KEY OUT and(Any door open or Hood SW OPEN or
Initial Condition Trunk SW OPEN)
NON SMK :
TX LOCK& locked confirmed
Event 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
Event 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 5




State Description
Initial Condition ARMWALIT 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 :
Acti Stop to Trun Timer.
on 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
g ||
:'::;ﬂ OPEN ‘ ‘
AR ARM HOHL ‘N_'N A LA
e ON Alarm Suspending |
=2 > JIUHU

RESET




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
"‘mn-:.ll:-.::!
Saart ehibit  ON
ey of || | L
: .
H::H' . ‘7‘ 'n-q; 2ty |y e 2iee] [Bime
Hazard ON 'ru"sl 2t |Stimay Shirrme  Athres |30 me
Tuliry CFF

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
Hemaval
| etditionn
ARM
ASARM

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

Inspection

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.

1734587

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 D e

Front left -

|Unlock D, ®

[~ Terminal
Position 1 5
. by L D S
ORIt nlock S D

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 ) ©
Rear left i 1 —
| Unlock ) 55

L"—-____ Terminal '
Position ——__ 4 5
R Lock B &

rrght

carnght Gntock a @

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.

" Tarminal| ' 2
Position |

Lock release( Upﬁ_l'l? @&

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 mto the door according
to the table.

;Posation_—_ _"“T-e‘m.lrfa_l_ 7 | 6 | 2 . ! |

Front Left Lock 1 C —t— j'l'_') 1
Unlock OO0

Postion 0| 7|6 2|1

| | Lock | C O

.meﬂlght Unlck | 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.

<

i BRI
Fli?tr Unlock @ a——C
| Position "T‘?-'-Tm_m_“l__ 6 !
Sl':?:‘ Unlock (® e m——

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 mn each switch position according to the table.
T Terminal
‘ Position L . S
‘ Lock release(Open) O—

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



~
o A

% -

[1]2

—_ Terminal 1 ’ 2 | Bedy i
|Position . . {Ground)
Frae(Door open) 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.

T~ Terminal
e 2 1
Positior

Hood cpen (Frea) G—+—O

Hood closa [(Fush;

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

Inspection
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

- .
~ RN

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

LS

00954-2P100 —-__/ ' \

4. Push the test button and If "0.00" 1s displayed on screen, it means that the battery voltage 1s 2V or less.
5.If"L" 1s 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 1s 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 1s 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 1s O.K, but if the doors don't lock and unlock, replace the
transmitter.

(o]

An mappropriately 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 Code Saver)
1. Open Door.

2. Connect POWER (B+) and GND., signal line of Code Saver.



3. If connection 1s normal, signal line is activated and RED LED turns ON.

4. If switch of Code Saver turns ON, data via signal line will be transmitted.

5. BCM enters mto Code Save mode when it receives data from Code Saver and send Code Save Start signal via
signal line.

6. Code Saver turns Green LED ON when it receives Code Save Start signal.

7. When you press Lock or Unlock button of transmitter, BCM will save Codes.

8. If there are 2 transmitters for Code Saving, register by performing item 7).

9. If switch of Code Saver turns OFF or 1s disconnected, Code Saving mode will be finished.

Code saving method

NO Saved code Code to change Changed code
1 A C C (A 1s deleted)
2 A.B.C.D E E (A, B. C. D are deleted)
3 A B C.D.E C.D
4 A B C.C.D C

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, furn
the power on GDS.

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



Select Systern | sSelected

ENGINE ‘ AIRBAG H AIH!CON\ CODE
mmm TRANSMITTER CODE SAVING
IMMO TPMS

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

Code Saving

[ Code Saving Method ]

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

3 Press [OK] button when vou are ready

4. After removing the ignition key from key cylinder, push "ENTER" key to proceed to the next mode for code savin
Follow steps 1 to 4 and then code saving i1s completed.




i Code Saving

Press [LOCK] button on the transmitter for 1 sec

MNo. of registered transmitter 0 EA

«

Code Saving

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

Press [OK] button, if vou 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

Prass [LOCK] button on the trarsmitter for 1 sec.

Mo of registered transmitter - 1 EA

Cancel

| Cade Saving =

[ Code Saving Method ]
<€ The second transmitter s saved. >>
Press [OK] button, if yvou want to save the other transmitter

Press [CANCEL] to axit

Ok Cancel




Code Saving

Prass [LOCK] button on the trarsmitter for 1 sec.

Mo of registered transmitter - 2 EA

Cancel

Code Saving

[ Code Saving Mathod ]
<< The third transmittar is saved. >>
Press [OK] button, if you 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 registerad transmittar - 3 EA

Code Saving

[ Code Saving Mathod ]
<< The fourth transmitter is saved, >>

Press [ OK ] then verify operation of transmitters

Ok




i Code Saving

Press [LOCK] button on the transmitter for 1 sec

No. of registerad transmitter -4 EA

Body Electrical System > BCM (Body Control Module) > Body Control Module (BCM) >
Specifications
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
Dark current BCM & Receiver : 5.5mA
BCM : 4mA

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

Components



I/_.—__‘_l_lra L) E\ _‘\
Buzzer
KI1A MOTORS '
& @d <
T 3 3 7, " e

Connector A Connector B

Receiver antenna jack

-

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

Diagrams

BCM Connector Terminals
BCM Input Signal SPEC

Signal Name Description

Input
Characteristics
(determinant
condition
of connector base)

Power
Source

Up)

Input acquisition VBAT
Threshold Voltage

V B+ Supplying power

Pull down (Analog)

L IGNI1 IGN1 SW

Pull down
(B+ Backup Line)
(ON:VB.OFF:Open)

Min:7V Max17.5V




Pull down

L IGN2 IGN2 SW (ON-VB.OFF-Open) |~ Min:7V Max17.5V
Pull down .
) 'C - : )
L ACC ACC (ON:VB,OFF-Opea) Min:7V Max17.5V
. Pull down .
- : )
L MIST SW Mist SW (ON:VB,OFF-Opea) Min:7V Max17.5V
L TAIL LAMP SW Tail SW Pull up B+ Min:7V Max17.5V

- (ON:Gnd,OFF:Open) ' ”

L KEY IN SW Key IN SW Pull up B+ Min:7V Max17.5V

- Y (ON:Gnd,OFF:Open) ’ -

L _KEY INTER LOCK Pull up .

= : + : 5
SW Key Interlock SW (ON:Gnd.OFF-Open) B Min:7V Max17.5V
L REAR DEFOGGER Pull up .

- : : )
SW Rear Derogger SW (ON:Gnd.OFF-Open) IGN1 Mm:7V Max17.5V
P_CRASH UNLOCK Pull up .

— T, + : )
INPUT Crash Ulock Input (ON:Gnd. OFF-Open) B Min:7V Max17.5V
L_REAR FOG LAMP SW|Rear Fog SW Pullup IGN1 Min:7V Max17.5V

- g (ON:Gnd,OFF:Open) ’ -

Pull down .

L REAR WASHER SW | Washer SW (ON-VB.OFF-Open) |~ Min:7V Max17.5V
L_REAR WIPER INT SW |Rear Wiper INT Pull down ; Min:7V Max17.5V
= P (ON:VB,OFF:Open) ' .

L REAR WIPER ON SW |Rear Wiper SW Pull down ; Min:7V Max17.5V
= P (ON:VB,OFF:Open) ' .
L_FRONT WASHER SW | Front Washer SW Pull down Min:7V Max17.5V
- (ON:VB.OFF:Open) ’ -

L FRONT INT WIPER Pull down -
T FrontINTSW | B OFF-0pen) | Min:7V Max17.5V
. Pull down .
R ; : 5
L INHR R Position (ON:VB.OFF:Open) Mm:7V Max17.5V
Pull down .
- : )
L BRAKE SW Brake SW (ON:VB,OFF-Opea) Min:7V Max17.5V
: Pull up
L RR SBR SW I;fff Right SeatBelt| )\ Gnd(Unbelt), | 1GN1 Min:7V Max17.5V
OFF:Open(Belt))
Rear Center Pullup
L RC SBR SW St Belt SW (ON:Gnd(Unbelt), | IGN1 Min:7V Max17.5V
OFF:Open(Belt))
. Pull up
L RL SBR SW I;fff Lift SeaBelt | )\ Gnd(Unbelt), | 1GN1 Min:7V Max17.5V
OFF:Open(Belt))
Pull up :
L RPAS OFF SW RPAS Off SW IGN1 Min:7V Max17.5V

(ON:Gnd,OFF:Open)




Pull up

L _DRL OPT DRL Option SW (ON:Gnd.OFF-Open) B+ Min:7V Max17.5V
L HEAD LAMP LOW | Head Lamp Low Pull up :
_ + : S
SW SW (ON:Gnd.OFF-Open) | M7V Maxl7.5V
Head Lamp HI Pull up :
- : S
L _HEAD LAMP HI SW SW (ON:Gnd.OFF-Open) IGN1 Min:7V Max17.5V
L FRONT FOG LAMP |Front Fog Lamp Pullup :
= ' + : S
SW SW (ON:Gnd.OFF-Open) | M7V Maxl7.5V
L AUTOLIGHTSW  |Auto Light SW Pull up B+ Min:7V Max17.5V
= ' (ON:Gnd.OFF:Open) : ”
L REAR SEAT RR Seat Warmer Pull up :
_ + : S
WARMER RH SW RH SW (ON:Gnd,OFF:Open) B M7V Maxl 7.5V
L REAR SEAT RR Seat Warmer Pull up :
_ + : S
WARMER LH SW LH SW (ON:Gnd,OFF:Open) B M7V Maxl 7.5V
A FRONT WIPER INT | Front Wiper INT -
VOLUME SW 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 Output -
V_AutoLightPwr Supplying Power with Auto Light Module Output -
V_RPASPwr Supplying Power with RPAS Module Output -
O_DRUnlockOut 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 SBRIND Rear left SBR indicator output Output LED
O SECURITY IND Security led indicator output Output LED
O KEY HOLE e

I LUMINATION LAMP Key hole illumination lamp output Output Lamp
O _REAR SEAT ] S

WARMER RH RELAY Rear seat warmer right relay output Output Relay
O _REAR SEAT e

WARMER LHRELAY Rear seat warmer left relay output Output Relay
O RRFOGRELAY Rear fog lamp relay output Output Relay
Pin Arrangement

Connector A Connector B Connector C
L L I
123 4|5 5 78 91011 12 3 4 56 78|86 12345 6 78 91011

121314115 16 17 18 1920 21 22 23 24

1011121314115 1617 1811920

121131415 1617 18 1920 21 22,2324

Connector A
No. Name Description
Al |V B+ Supply power to BCM
A2 |L IGN1 Ignition] voltage signal iput
A3 |L IGN2 Ignition2 voltage signal iput
A4 |L_ACC Accessory voltage signal input
A5 |L_MIST SW Wiper mist switch signal input
A6 |L_TAIL LAMP SW Tail switch signal mput
A7 |L_ KEY INSW Key msertion signal mput
A8 |L_KEY INTER LOCK SW (P-position) P-position signal input

A9 |L REAR DEFOGGER SW

Rear defogger switch signal mput

Al10|P_CRASH UNLOCK INPUT

Crash unlock signal mput

All|L REAR FOG LAMP SW

Rear fog switch signal mput

Al2|L REAR WASHER SW

Rear washer switch signal iput

Al3|L_REAR WIPER INT SW

Rear wiper mtermittent switch signal input

Al4|L REAR WIPER ON SW

Rear wiper switch signal mput

Al5|L_ FRONT WASHER SW

Front washer switch signal mput

Al6|L_FRONT INT WIPER SW

Front wiper intermittent switch signal mput

A17|L_INHR' (R-position, M/T)

R-position signal mput

Al8|L BRAKE SW

Brake switch signal iput




Al19|L RR SBR SW Rear right seat belt reminder switch signal mput
A20|L_RC SBR SW Rear center seat belt 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

Bl |L HEAD LAMP LOW SW Head lamp low switch signal mput

B2 |L HEAD LAMP HI SW Head lamp passing switch signal & Head Lamp High switch signal

mput

B3 |L_ FRONT FOG LAMP SW Front fog lamp switch signal iput

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 (RPASI) Lin Communication line (RPAST)

B9 |LIN (RPAS2) Lin Communication line (RPAS2)

B10|L_AUTO LIGHT SW Auto light switch signal mput

B11/A FRONT WIPER INT VOLUME |Front wiper intermittent volume switch signal input

SW

B12|/O_DRUnlockOut Door unlock output (AV Unlock)

B13|L REAR SEAT WARMER RH SW  |Rear seat warmer right switch signal mput

B14|CAN HIGH Can network communication line(high)
B15|CANLOW Can network communication line(low)

B16| GND (Auto Light) Auto light ground

B17/A AUTO LIGHT SIGNAL Auto light sensor signal mput

B18|LIN (RPAS3) Lin Communication line (RPAS3)

B19|LIN (RPAS4) Lin Communication line (RPAS4)

B20| GND (RPAS) RPAS ground

Connector C




No. Name Description
Cl [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 _RL SBRIND

Rear left SBR indicator output

Co

L REAR SEAT WARMER LH SW

Rear seat warmer left switch signal mput

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
C12/0_FOOT LAMP Foot lamp output

C13|0O_ATM SOLENOID ATM shift lock solenoid output
C14|0_KEY SOLENOID Key solenoid output

C15/0 AST SEAT BELTIND Assist seat belt indicator output
C16/GND BCM ground

C17/0_RR SBRIND Rear right SBR indicator output
C18/0O_RC SBRIND Rear center SBR indicator output
C19/0_POCKET LAMP Pocket lamp output
C20|/O_SECURITY IND Security led indicator output
C21|0_KEY HOLE ILLUMINATION LAMP Key hole illumination lamp output
C22|0 REAR SEAT WARMER RH RELAY Rear seat warmer right relay output
C23|0 REAR SEAT WARMER LHRELAY Rear seat warmer left relay output
(C24/0 RRFOGRELAY 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
Description
K-LINE CAN Communication SJB = Input (Door switch,
- - - BCM (Smart Doaor actuator and hood switch)

Junction Box)

<4— Output (Lamps and relays)

CLuU
{Instrument
Cluster)

Body control module receives various mput switch signals controlling time and alarm functions for the itermittent
wiper timer, washer timer, rear defogger timer, seat belts warning, central door lock, 1gnition key reminder, power



window, door warning, tail lamp, crash door unlock, ignition key hole illumination, rear fog lamp control and keyless
enfry & burglar alarm.

BCM., SIB(Smart Junction Box) and CLU(Instrument Cluster) are connected by CAN line.

The nearest module with mput 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.

Function

Wiper Control
‘Washer Control Coupled With Wiper

IGN2 » f——— Wiper low
Wiper motor

) BCM
—— Washer switch —

M/F switch Wiper int switch

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

IGee
O+

Washar OFF

wilch by

Wper s,
(=
melwy  OFF

T1 0.06s~0.2s, T2 0.35=0.1s, T3 0.7s =0.1s




2. Under IGN2 switch ON, wiper LOW relay 1s turned ON after T2 from Washer switch ON 1if washer switch 1s
ON for at least T1, and wiper LOW relay is turned OFF after T3 from the moment that Washer switch is turned
OFF.
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T1 0.2s(MIN), T2 0.3s =0.1s
3 2.55~3.8s(2~3 Turn)

. Operation i Item (2) 1s performed if Washer switch 1s ON for at least T1 during WIPER operation with Wiper
int switch. Operation in Item (1) 1s performed if Washer switch is ON for T6.
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T1 0.2s(MIN), T2 0.3s£0.1s
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 1s 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 -

Wiper low ——p»=
Wiper motor

BCM
M/F switch

Mist switch ———




1. Function Description

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.

T1 : One Wiping, T2 : Mist One Time

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 Output 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)
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2. Under IGN2 switch ON, Wiper LOW relay is turned ON immediately from Mist switch ON if Mist switch ON

ON
IGND
FF
T1

Mg OFf

milich N

Wiper 0N
b

ey OFF

T1:0.7s(Min), T2 : 0.7s+0.1s

Variable Int Wiper

for more than T1, Wiper LOW relay is turned OFF after T2 from Mist switch OFF.

IGN2

M/F switch

Wiper int vol -

- Wiper int switch——p»

|

BCM

Wiper low ——p»
Wiper motor




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

T1:0.7+0.1s, T2 : INT Time( 2.2 £ 0.2s ~ 10 = 1s)
*1 ON : IGN2 = ON OFF: IGN2 = OFF

2. Wiper Control Precaution
(1) Variable mt wiper

A. Wiper low relay time 1s 0.7s =0.1s.
B. Intermittent time 1s from output ON to the next output ON.
C. Wiper low relay output 1s continued for remaining ON time 1f INT switch 1s turned OFF during output.
D. Intermittent time 1s restarted when IGN2 switch 1s ON and wiper Int switch is changed from OFF to ON.
E. Intermittent time is restarted when wiper int switch 1s ON and IGN2 switch is changed from OFF to ON
F. 2.5V is used when volume value is 2.5V or more.

Intermittent time
Input voltage (sec) £10% Remarks
(Volume)
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 ————
IGN1 ——m
IGN2 ——————————
Driver seat belt switch ———————— - Driver Seat belt indicator
Driver door switch ——————— o Buzzor ———————— Int buzzer
ESCL Not locked waming ———————— control = Asisst seat belt indicator
ID OUT waming ——# ——— = Buzzer (BCM for PAS)
SSB switch waming ———
Inhibit R ————————————p=
RPAS waming ——

Buzzer Sound



1. Buzzer sound spec

Priority Name Cycle Duration

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

108

Heductive Continuous

sound sound
il
Reductive
sound
2. Buzzer output
Buzzer output to estimate BCM int buzzer in cluster, and data transmission.
Internal buzzer 1s used for rear parking assist system.
Seat belt reminder (Driver seat)
Driver seat belt indicator
IGN1T —— >
Cluster

Smart
Junction
Box

Driver scat bhelt switch

BCM

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 1s stop. and
Warning lamp 1s the remaining time.

2. Lamp and Chime buzzer become output stop when IGN1 is turned OFF within 6sec-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 SKm/h or IGN OFF or seat belt fastened, pattern is stop when pattern is running.




5. Seat belt fastened—unfastened when IGN1=ON state : if vehicle speed over 10Km/h. Itime 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 SKm/h, Warning lamp for 6 every 1s(DUTY 50%)

Seat belt reminder (Assist seat)

| Assist seat belt indicator
IGN1 ———
Cluster
BCM
Smart Assist seat belt switch
Junction L3
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 i1s turned OFF within in time.

3. When IGN is ON under unfastened seat belt, the warning lamp lights. The lamp continues to light for remaining
time of 6sec when seat belt 1s fastened within 6sec. The lamp 1s OFF if seat belt is fastened after 6sec.

4. When IGN 1s ON and vehicle speed becomes 10Km or more and unfastened seat belt, warning lights ON

continuously.
5. Under the (4)state, warning lamp 1s stopped when seat belt 1s unfastened or vehicle speed becomes under SKm/h

or IGN is turned OFF.

Key Operated Warning

Key In switch ON ——p
ACCON ——p

Int buzzer

Cluster

Fob In ON BCM
PDM >

Driver door switch

Box >

1. Int buzzer on every 1sec when driver door switch 1s on and key 1gn on.

2. Output 1s off if key 1gn 1s in off and driver door switch closed are met during Int buzzer output.



3. At IGNI on, output 1s off.

(&0
KEY N
o

ool
ny GLOSE

Crivear EEN
L o

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 OFF 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 OUT Warning(CAN) ON.
WARNING BUZZER OUTPUT STOPS when receiving OFF

10 ourt
Waning

Tl1:1+0.1sec
SSB Switch Warning (SMK)

SS5B waming Int buzzer
SMK > BCM »  Cluster

WARNING BUZZER outputs for the time of reception about SSB Warning(CAN) ON.
WARNING BUZZER OUTPUT STOPs when receiving OFF.




T1:0.6=0.1sec

Vehicle Not P Warning (SMK)

SMK

Vehicle not P waming

BCM

Int buzzer

>

Cluster

signal.
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T1:0.6=0.1sec

IGN Key Hole Illumination

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

Data Flow
IGNT ON -
Key hole lllumination
Driver door switch
BOX BCM
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 1s delayed at (1) state and driver

door switch(or assist door switch ) CLOSE.

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

AlWS

Wy b on
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T1:30= Isec

Defogger & Deicer Timer Control

Data Flow
Defoqgger rela
IGN1 ——————— 2 Y
Defogger switch ————————— 9 BOX
Alt L
Cluster

Defogger & Front Deicer Timer
1. Defogger relay & Front deicer relay 1s 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 AL 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.
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T1:20 =+ Imin

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.

PDM
SMK

IGNT ON ———»
Key in switch ————

Room lamp

Y

Driver door switch

-

Assist door switch

Rear left door switch :

Rear right docr switch

-

Driver unlock state

-

Assist unlock state BCM

-

Rear left unlock state

-

Rear right unlock state

FCB IN
SMK RKE CMD

TX Unlock

¥

TX UNLOCK : Include Keyless or SMK by UNLOCK.

IGN KEY IN->0OUT

: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
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2. Room Lamp on

State Description
Initial Condition Room Lamp off
Event IGN1 on & 4door switch on
Action Room Lamp on
4 o :"F _:a.m ]
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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 IGNI 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
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- The flickering of lamp 1s 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 pff &
(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 pff &
(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 IGNI1 on or 30s elapsed or Any Door
Unlock—All Door Lock1
Action Start Room Lamp Decaying
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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
- ~ 2=
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. 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 -
KEY IN switch - >

IGN1 switch »

IGN2 switch ——
ACC switch ——m»

Glove box lamp

——— Driver door switch —
Assist door switch
-Rear left door switch -
——Rear right door switch—p»

BCM

Box )
—— Driver unlock state —p-
——— Assist unlock state —»-
———Rear left unlock state —§m-
Rear right unlock state -
PDM ——— — FOB IN | g

1. If GLOVE BOX 1s OPEN, LAMP i1s turned ON for 15min.
2. (1) state behavior by the conditions during the KEY IN OFF->ON to timer Reset does not.

Glove Box Lamp Off State
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 (15min.)




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
Event CLOSE

3. 15min Timer expired

Action GLOVE BOX LAMP OFF State
Glove box Lamp OFF
Power Window Timer
Data Flow
IGN 1 L > Safety power window enable
Dnver door swilch | BCM
Assist door switch > » 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.
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Door Lock/unlock Control
Data Flow



IGN1 ——— = 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 unlcck switch ———»
Driver key lock switch >
Assist key lock switch ——————— 9

Power window door unlock switch ———————®  Dgor lock

Power window dcor key lcck switch ————————»  Junlock
Crash input »  control

Vehicle speed ————— =
Inhibit P ———— =
ATWS ———»
TX unlock —————————#
TX lock —————=
RKECMD ———»
Passive access unlock —————»
Fassive 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 1s LOCK within
3sec after driver Key Lock switch(Assist Key Lock switch ) 1s turned ON. But, IGN1 ON when oufput is
prohibited.
2. ALL DOOR UNLOCK output is ON during T1(0.5s) if Driver Unlock State or Assist Unlock State 1s
UNLOCK within 3sec after Driver Key Unlock switch(Assist Key Unlock switch ) 1s turned ON.

3. 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

4. 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 & Nol 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.

7. LOCK/UNLOCK by Driver door Unlock switch, Assist door Unlock switch operation is not iterlocked.
(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 1s 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 1s 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.
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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.

2. 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.

3. 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.

4. 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 1s received.

6. If turn Lock Relay output ON by TX Lock or Driver/Assist Key lock Switch, T1 1s mitialized.



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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T1:4+1sec, T2:0.5+0.1sec

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 1s OFF—ON (mechanically,
Driver door unlock switch 1s unlocked and BCM signal is not output).

2. All DOOR UNLOCK output are ON during T2 if Driver door unlock switch 1s 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 1s unlocked and BCM signal 1s not output).

3. 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.

4. All DOOR UNLOCK output are ON during T2 if Driver door key unlock switch is OFF—ON (mechanically,
Driver door unlock switch 1s unlocked and BCM signal 1s not output) within T1 and Driver door unlock switch is
UNLOCK within 3s after SMK/RKE command = UNLOCK received.

5. DRIVER DOOR UNLOCK output is ON during T2 when Passive unlock ON & P_FL ON is mnput. But, ALL
DOOR UNLOCK output are ON during T2 if Passive unlock ON & P_FL ON is mput within T1.

6. DRIVER DOOR UNLOCK output is ON during T2 when Passive unlock ON & P_FL ON is mnput. But, ALL
DOOR UNLOCK output are ON during T2 if Driver door key unlock switch is OFF — ON within T1.

7. DRIVER DOOR UNLOCK output is ON during T2 when Passive unlock ON & P_FL ON is mnput. But, ALL
DOOR UNLOCK output are ON during T2 if SMK/RKE command = UNLOCK is received within T1.

8. Driver door unlock switch UNLOCK state of the output from the DRIVER DOOR UNLOCK does not require.

9. 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 1s 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.



LS

.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.

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

n

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

6. (5) of Section Driver door switch 1s CLOSE CENTRAL UNLOCK in the LOCK state, while the one-time
attempt.

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

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

9. ALL DOOR UNLOCK signal 1s output (only once) during 1s if Driver Unlock State 1s 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 1s 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.

(8]
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T1.T3:0.5+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 1s not performed when vehicle speed is 3km/h or more.

-
2

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

Crash Door Unlock

1.

LS

FOB IN ON or KEY IN ON or ACC ON or IGN1 ON or IGN2 ON state Crash Input ON signal is ON, T1

1s performed for ALL DOOR UNLOCK output. (CRASH UNLOCK output)

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

B. BCM CRASH UNLOCK signal 1s input from the sleep state 1is 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 mput signal is

1gnored.

.ALL DOOR UNLOCK output to the UNLOCK — LOCK Assist Unlock State, Driver Unlock State or when

ALL DOOR UNLOCK output is performed during T2.

. CRASH DOOR UNLOCK AUTO DOOR LOCK m conditions does not function.
. CRASH DOOR UNLOCK 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

1ignored. However, KEY IN OFF & ACC OFF & IGN1 OFF & IGN2 OFF when other functions by the
LOCK / UNLOCK control stick.

[
“«h (]
kepon o |
Crash OIFF |
el oy |
Mdom ON
bk OFF i | i
- - - L
LA 1A
T1=35.0sec

*IGNKEY 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 mput signal ON / OFF judging criteria are the following figure

CFF [ Baloan Crast O (A Crast
- — - *

G )
rput oY

- .+ - &
1 . 1 T

T1:16+2msec, T2 : 4 £ 2msec

Auto Door Lock/unlock Control (User Option)
1.

ALL DOOR LOCK signal 1s output if vehicle speed 1s 15km/h within T1 under IGN1 ON && Alt L ON. But
ALL DOOR LOCK ., All DOOR LOCK signal is not output if all DOOR 1s LOCK or ALL DOOR are FAIL.



2. 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 1s LOCK from UNLOCK state during 3-time output, 1is ignored.

3. Relevant DOOR i1s FAIL if the state 1s UNLOCK after 3-time output.
4. LOCK signal 1s output once if the FAIL DOOR 1s UNLOCK again after the DOOR 1s LOCK.

5. 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.

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

......

D A s A R A
Tt Tr  To Ty T T T

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 OFF 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 1 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—OUT. But, UNLOCK state that is ALL DOOR to
UNLOCK does not output.

ON
Key m {*2)
OFF

Moww (*1) (& ]
ik,
swilch

T1:05=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.

o
ACC
OFF
Do UNLOCK
ok

wabch  LOCK

Unlock O mnj
Y OFF

T1 0.5s=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) 1s CLOSED and Driver Unlock State 1s Lock-
>Unlock.

CGLOSE |
Al door |
OPEN

UNLOCK

T1 0.5s=0.1s

Auto Door Unlock By Shift Lever Change

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

> BCM
P trunk tailgate ——————#

ATWS ———— P

Trunk Release Relay Control

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



2. Trunk Release Relay 1s ON during T1 when Trunk Release switch is OFF->ON.
But, ARMWAIT, ARM., REARM. ALARM mode, the Trunk Release switch mput of the output does not.

ATWS ARM ‘ |
CISARM
X trunk !
EMK AKE trunk/
P ¥unk F _
ludgats
Trunk O™
resoan
st OFF —
Taligate "™ ‘
IIIII S0
wliry F —
-—
T1

T1 : 500 = 100msec

Key Interlock Control
Data Flow

ACC —————— - Key solenoid

IGN1T ——— 9 ECM

Key imerlock switch ————————#

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 mput 1s 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.

N | I
ACC ‘ l |
OFF | _ 1 L
Ly ]
WM | [
CF ¥ .

il b

Ky OMNIGMD) |
i *
amich  CFFOPEN] |

aciamcid |
O | i 1
» LS
m m
T1:09~1.5sec

Tail Lamp Function In/out
Tail Lamp Function Block Diagram



Key in ——p»

ACC > +—— EXT tailon —p»

S BOX
Lol —— INT tailon —p» =
IGN 2 ———p»

{— Driver door switch —pm
BOX — EXT tail actuator —p

— INT tail actuator —m

BCM

| R
- Tail switch ——p»

M/F switch
+— Auto light switch —»

FO

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 Tail lamp 1s turned on by Tail lamp switch, after key msertion . 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.
H
- “Tail Auto Cut” state 1s memorized in ECU, so even if battery reset, this state 1s not erased.
- During the activation of Escort function, no Tail Auto Cut mode 1s possible and it 1s only after escort
function deactivation that Tail Auto Cut mode can be applied.

(1) CAN signal Tail Activity Condition
When tail lamp output condition 1s met, Tail Lamp activity CAN data (EXT Tail Act & INT Tail Act) is also
turned on. When tail lamp output condition 1s not met, Tail Lamp activity CAN data (EXT Tail Act & INT
Tail Act) 1s 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) 1s also turned off.

oN |
Kay on I

Tall o cut ‘
Deactivati

2. HEAD LAMP CONTROL
(1) Overview Description
This function describes the following features
A. Tumn on and off Head Lamp Low by Head Lamp Low Switch mput.
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.
I. Output control of Head Lamp control for CANADA DRL.

Head Lamp Function IN/OUT
1. Head Lamp Function Block diagram



- KeyIn - = — Head lamp high on —#»
- ACC — P
IGN 1 > " Headlamplowon ™

IGN2 ——— P — Head lamp low control —§»
—— Canada actuator ——#»
——— Canada DRL Sts —#»
Driver door switch———»
— Head lamp low actuator —9

BOX

— Head lamp high actuator —#»=
Park brake switch -

) 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 i1s ON->OFF.

. Head lamp high control
Head Lamp High mput and Head Lamp Passing input by M/F 1s Head Lamp High switch processing for single
mnput same MULTI-FUNCTION WIRING DESCRIPTION as Head Lamp High switch only mput.
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 mput.

LS

4. Multi-function wiring description

MT switch [Lighting switch)

Auto light switch |
4ead amp low switch | Hamd larmg

Tall lamp switch

Head amp high switch | Passing

“ead amp low cotrol |High
Srom fog lamp swich | Frert reg _
Jear fog lamp switch | P g

Function Description



LS

. 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.

. 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 Outputs are turned on (Head Lamp
High ON).

. 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 Output(Head Lamp Low ON) at the same time.

. Canada DRL

A. If alternator level is high(ALT L=On), 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

. 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 Output 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 1s released.

Lock request counting for 2 times (2 LOCK) 1s 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 1s
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 1s 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 tumer is engaged.

Te
Lrek)

20wr 20mir PO

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.
. Send Auto Light Out Status.
. Tail Lamp Control by Auto light Mode.
. Head Lamp Low Control by Auto light Mode.
. AV Tail Control by Auto Light sensor level.

Auto Light Mode State Diagram 1s based on Auto Light Sensor's level.
Power condition of Auto Light Action.

G. When ACC, IGN, START terminal states, Auto Light Sensor operates.

MmO N

Auto Light Control Function In/out



1. Auto Light Control Function Block Diagram

M/F switch Auto light switch ——=
AVtal —p
———— Auto light sensor —m| BCM
Auto light L Auto light ground :
sensor
~—— 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 1s 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 1s 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 AV Tail.

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 Ll

Front fog on ——
BCM BOX

M/F switch

Front fog switch —p

BOX —— Front fog actuator —p




2. Function Description
(1) In case of (IGN2=0ON) & (HeadLampLow=0ON) & (HeadLampHigh=0fY), if Front fog lamp switch mput 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.

O
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oFF
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Head ON
amp kow
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amp high

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 mput/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 mput/output value of BCM, "Cwrrent DATA". It provides information of BCM mput/output
conditions of power supply. turn signal/brake lamp, headlamp. door, locks, outside mirror, wiper, auto-light and
transmitters efc.



A. BCM Service data

B2 Current Data

( SndardDisplay 2 [ Fumtist 2] Graph 2 J(1tems List 2 J( Reset MinMax )| Record ][ Stop 2]
, Sensor Name Value Unit
[ Key in switch|Manual Key lype] our -
OAcc ON -
CIIGNT ON -
CIIGN2 ON -
CI Tail Lamp Switch OFF -
O Head Lamp Switch OFF -
] Auto Light Switch OFF
CIHead Lamp High Switch OFF

[J Front Fog Switch OFF -
OwWasher Switch OFF -
O INT Switch OFF -
[ Mist Switch OFF -
[ Key Inter Lock Switch|[Manual Key Type) ON -
O Stop Lamp Switch(5AT Only] ON -
O Room Lamp Output OFF -
[JFoot Lamp Output ON
Clignition Key Hole lllumination[Manual Key Type) OFF -
[ Auto Light Power ON -
] AV Tail Output ON

O Key Inter Lock Solenoid{Manual Key Type) OFF

[ Security LED OFF -
ClAssist Seat Belt Indicator OFF

O Navigation wakeup signal OFF -
OwWiper low relay OFF -
[JHead lamp low signal output OFF -
[0 RPAS Buzzer Output OFF -
[J DAL option Line NONE -
[ Defogger SW OoFF -
O Crash Input Signal OFF -
[ Inhibit R SW OFF -
CJATM solenoid{Automatic Transmission) OFE =
OO Key Inter Lock Solenoid(Manual Key Type) OFF -
[ Banery Voltage Maonitoring Input 11.28 V
O int Volume 5.00 V
[ Auto light sensor 059 Vv
O Rear Left Seat Warmer Switch OFF

[ Rear Right Seat Warmer Switch OFF -
[ Rear Left Seat Warmer Output OFF -
[0 Rear Right Scat Warmer Output OFF -
[0 BRK RX Status NO RX -
O Number of RE[+RK] 0 -
[J Auto Door Lock State Shift Lever[AT o...

[J Auto door unlock SHIFT LEV. -
O 2-Turn Unlock ENABLE -
O Arm{Disarm by door key[+RK) ENABLE -
O Horm answer back{+RK] ENABLE -
O Head Lamp Escont ENABLE -
[0 Key Reminder Status DISABLE -




B. CLU(Cluster) Service data

£ Current Data

( Standard Display 3 )| Fulllist ][ Graph 2 |(items List 3 J( Reset MinMax || Record | Stop 2]
' Sensor Name Value Unit
O lgnition 1 ON -

O Ignition 2 ON -

[ Cruise Main Indicator OFF -

[ Front fog Indicator OFF -
[JHigh Beam Indicator OFF -

[ Door open Indicator OFF -

O P Inhibit output ON -

O A Inhibit output OFF -

[ Seat belt indicator OFF -
N Inhibit ouput OFF -
D Inhibit output OFF -
CJFUEL_INPUT 17.0 L

[ Battery Yoltage on CLU 127 V

C. SIB(Smart junction box) Service data



£ Current Data
(StandardDisplay 2 ) Fullist 2] Graph 2 )(items List 2 ][ Reset MinMax )| Record ][ Stop 2]

I Sensor Name Value Unit
[JRear Left Door Open Switch CLOSE -
[ Rear Left Door Actuator Position Switch UNLOCK -
] Rear Right Door Open Switch CLOSE
[JRear Right Door Actuator Position Switch UNLOCK -
[ Assist Door Open Switch CLOSE -
[ Driver Door Open Switch OPEN -
[ Parking brake switch PARK -
[ TailgatefTrunk Open Switch CLOSE
[J Hood Switch OPEN -
[ Driver Seat Belt Switch UNBUCKLED -
O Assist Seat Belt Switch[Option) BUCKLED -
[ Tailgate/Trunk Release Switch OFF -
[ Brake Fluid Switch OFF -
[ Ignition 1 ON -
[Jignition 2 ON -
[ Front fog lamp relay OFF -
CIAV Tail Output OFF -
[ Tail Lamp Relay OFF -
O Head Lamp High Output OFF -
OHead Lamp Low Output OFF -
[ Front Deicer Relay OFF -
[CJRear defagger relay OFF -
[ Burglar Alarm Horn Relay OFF -
[ Start Inhibitor Relay OFF -
O Tailgate/Trunk Release Relay OFF -
[ Central door lock switch OFF -
O Power Window Relay ON -
O Assist Door Actuator Position Switch UNLOCK -
[ Driver Door Actuator Position Switch UNLOCK -
[JAssist Door Key Unlock Switch OFF -
[ Driver Door Key Lock Switch OFF -
[ Driver Door Key Unlock Switch OFF -
[ Turn Left Switch OFF -
[ Turn Right Switch OFF -
O Hazard Switch OFF -
[ Central door unlock switch OFF -
[ Door unlock relay OFF -
I Door lock relay OFF -
CJHID Option OFF -
[ 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 mput factors, select "ACTUATION TEST".

& Actuation Test

(0]

Test ltems

Wiper relay

HReoom lamp

Foot lamp

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

Assist seat belt indicator

Key Interlock Solenoid{Manual Key Type]

¢ Duration ¢ Conditions * Rasult
|0.75 Once G, ON Success

Start

Stop

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

2. Remove the crash pad lower panel (A).

_9"(\\

3

T~
/
4
-0

e

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 (1IEA) and screw (1EA) and disconnecting the connectors

(A).

Installation
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

Inspection

Power Seat Motor
1. Disconnect the connectors for each motor.
A : Front height motor
B : Slide motor
C : Rear height motor
D : Recline motor
E : 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 1s an abnormality, replace the motors.

r
1 2 T
1.2 3 4 3 4 ' =
(8] |A.C. 0} [E]
———_ _ Terminal NO.| .
Position ———
. , up 2 | 1
ront height motor A—g .~ 1 2
Stide B Front 1 4
Slide motor Rear 4 | P
UpP 1 4
Rear haght motor C Down 4 1
Front z 1
Recline motor D Rear 1 z
E Front 1 z
Lumbe- support Rear 2 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 1s an abnormality. replace the limit switch.

1|2 |3
[ Terminal|
Position 1 2 3
Fron e
Rear O

Body Electrical System > Seat Electrical > Power Seat Control Switch > Schematic Diagrams

Circuit Diagram



[Driver-Non-IMS]

15
Up 3
Frant height molor.a v
1= 0 - .;.
Down ~ Front height
ug 7 swilch
Rear height motor M :
Do;m . Rear height
- switch
-i; . | 5
Front 3 L :Z, T T
Slide molnt,n;' W L
N s Skde switch
T L .
Fe) = r
Fromt 1
Recline M LI
mator ” 2 "
13 r
Poar Recline switch
Fromt 15
Lumber su}‘::-[:mﬂ.’;4
motor :
Fear ' Lumber suppon switch 4
1 -2“3
- . -
U
' No. Description No. Description
1 Lumber support motor (Rear) | 11 Recline motor (Front)
2 Seat relay (-) (Front) i2 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 i-) 20 Front height motor (Down)




[Passenger)

B+
3
Fom | s ‘
Slide vz FELAY Siich 3
moter " o Siche wwitch .
. 2 ::'I.; 1
Rear -3
L
Front 4
Recline ,,, "™ I I
motor » [P
Rear
0
N
- - 42
A RN AR (IR F:
J
No | Deascription No Description
1] Seat relay (-) 7 | Seat maotor (Front)
2 | Seat motor (Rear) 8 -
a Battery (+) 9
4 | Recline motor (Front) | 10 -
5 |Recline limit switch (-) | 11| Recline motor (Rear) |
6 | Seatrelay GND (-) | 12| Recline limit switch (-)

[Lumber Support]

Lumber suppor
awitch

(—.' L v k]
|1 |2 3 4
\ |

No. | Description

1 Battery (+)
I 2 | GND
112/ 3[4 3 | Lumber support motor (Front),
Lumber switch 4 | Lumber support motor {Rear)

Body Electrical System > Seat Electrical > Power Seat Control Switch > Repair procedures

Inspection

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



Driver power seat conirol switch (Non - IMS)

Front height contrel switch  Siide coatrel switch Hwhugnwnmmacnheummmuum Lurmbee support control switch
Up Down MN LH Up Down N LH N LH Memark
HEI  SEAT | Front | Rear HE! REC | From | Rear - Fram | Rear
|0 | O Q10 |0 | O Q Q Q |Battary@
17 00 GNDS
20 O From height maotor
910 O Front height motor
4 O Seat motor
3 0 ? O Seat motor
8 Pe} Soat relay GND ©
2 QO Seat relay GND ©
7 @] Q Rear haight motor (Up)
6 O O Rear helgt motor {Down)
1" 9] O Recling motor (From)
13 @] O Recline motor {Rear)
12 Q Recline limit switch©
10 O Recline limt switchS
1 (9] O |Lurrber support motor (Rear)
16 Q| O Lurrber suppor! motor (Front)
5 e Xe) 00 Lumber GNDO

[Driver power seat control switch]




Driver Lumber Switch

Lumber switch
Remark
Rear Neutral Front
1 O )
3
4 O O
[ 1 2 3 4 ]
Passenger power seat control switch
Slide conlrol switch Jear reciine control swilch
N RH RH N Remark
SEAT Front Rear Front Rear REC
a Q @) C Battery @
7 Q [5 Seat motor (Front)
2 @] @] Seal motor (Rear)
4 Q O Aecline motor (Front)
11 o (@) Recline motor (Rear)
6 Q Seal relay GND &
1 O Seat relay GND ©
5 (@] RAecling limit switch ©
1z O Recline lima switch ©
iz 142
E7 TE BT R
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™)

rw——- - /

g
\ /

4. Disconnect the power seat control switch connector (A).

AW

—<‘\,/

5. Remove the power seat control switch (A) after removing the mounting screws (3EA).

0=

AN
o\, N
N
s
Installation

®
- Make sure that the IMS control switch connectors and related connectors are plugged in properly.
- 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)
-~ SHEAT MODE DRIVER(10)
‘ > HIGH HEAT INDICATOR DRIVER(1 1) (”A\
. > LOW HEAT INDICATOR DRIVER(12) o

= — COCL MODE DRIVER{13)
* "> HIGH COOL INDICATOR DRIVER(14)

. —LOW COOL INDICATOR DRIVER(15) - =
W=y
- — HEAT MODE PASSENGER (5) -

¢ T HIGH HEAT INDICATOR PASSENGER (6)
- > LOW HEAT INDICATOR PASSENGER (7) _

- > COCL MODE PASSENGER (2) ———
. HIGH COOL INDICATOR PASSENGER (3) L/

- > LOW CCOL INDICATOR PASSENGER (4)
O ILL+ (9)

O [Autornatic Transmission)]
T ILL- (1)

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 umination - 1 lllumination -

9 llumination + 9 lllumination +

16 Battery 16 Battery




[Seat Heater|

— BATT(16) Pmenem
-~ —>HEAT MCDE DRIVER(10) -
" —>HIGH HEAT INDICATOR DRIVER(11)
. > LOW HEAT INDICATOR DRIVER(12) ‘
-~ >HEAI MODE PASSENGER (5)
. > HIGH HEAT INDICATCOR PASSENGER (6) ==y
" — L OW HEAT INDICATOR PASSENGER (7) -
]
—>ILL+ (9)
ILL- (1)
[Automatic Transmission)]
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 lllumination - 1 [llumination -
9 lllumination + 9 lllumination +
16 Battery 16 Battery




[Air ventilaticn + Seat Heater)

TS BATT(18)

- “O>HEAT MODE PASSENGER(10)

* > HIGH HEAT INDICATOR PASSENGER(11)
> LOW HEAT INDICATOR PASSENGER(12)

— > HEAT MODE DRIVER (5)

. “>HIGH HEAT INDICATOR DRIVER (6)
. > LOW HEAT INDICATOR DRIVER (7}

o > COOL MODE DRIVER (2)

. SHIGH COOL INDICATOR DRIVER (3}
. “>LOW COOL INDICATOR DRIVER (4)

L SILL- (1)

_\
n
1]
¥

1
m

|

| |
=,

L .
12346678 i el ﬁ; m "D
L m '~ T am | e wn
910111213 141513 ?
= [Manual Transmission]
NO. Description(Passenqger) NO. Description(Driver)
10 Heat Mode 2 Cool Mode
11 Heat Indicator(Low) 3 Cool Indicator(Low)
12 Heal Indicator(Hi) 4 Cool Indicator(Hi)
13 - 5 Heat Mode
14 - 6 Heat Indicator(Low)
15 - 7 Heat Indicator(Hi)
1 [llumination - 1 lllumination -
9 lllumination + g lllumination +
16 Battery 16 Battery




[Seat Heater]

—BATT(16)

.- — HEAT MODE PASSENGER(10)

r > HIGH HEAT INDICATOR PASSENGER(11)

- - LOW HEAT INDICATOR PASSENGER({12)

~— > HEAT MODE DRIVER (5)

” L >HIGH HEAT INDICATOR DRIVER (6}

- — LOW HEAT INDICATOR DRIVER (7)

SILL+ (8)
| B
SILL- (1)
. ® v—~'\
boE B
2 34 67 8 i

—

2)

=
[ e
L S
m,, Em
L
[
"
' 88

[Manual Transmission)

NO. Description(Passenger) NO. Description(Dniver)
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 lNumination < 9 [llumination +
16 Battery 16 Battery

Body Electrical System > Seat Electrical > Seat Heater Switch > Repair procedures

Inspection

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

( ) : passanger
= T T y
[ ™ _E:!I il
- 16 1NE) 118) 1247)
| Posttion™~~.__|
Heat [Hi} Oo—t—O——0
Hoat (1 ow) O > O
( ) : passanger
= . . .
| .. Terminal
e 16 s{10) &{11) 1{42)
Position ™~ | 1 | |
Heut [Mi) O—— 0——)
Heat (Low) & > @
T Tarminal|
-\._\ 1 9
Position ™
lllumination (__}—@—M—{_}

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.

|-'.-"—"--'\ n g b
(00 L J

. . =

[~_Positon

| ~._ | ON(Push) | OFF(Free) | Remark

[Terminal ™., |
6 C i’ SIG input
7 @] SIG output
1" ‘_}'——E Ilurinabon -
10 —M IlHumination +

Installation

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]

TN
Seat heater <,@£Tf

N

Seat heater
Vo
S

[Seat cushion]

Seat heater
switch (LH)

Seat heater
switch (RH)

Body Electrical System > Seat Electrical > Seat Heater > Schematic Diagrams

Circuit Diagram




[Front Seat Heater]

als rg——y
A %LE'JF
INTZ 13
Nt Cushion
Frmatry NTE
. nnn
s X
-
e
x
|
A 2 r '
\ W | Hark Heater 2
[Back Heater]
[Cushion Heater]
| =le 1) il
4+ Bt
EH!L-]
g Cushwon
Hoa boar NT
-— [ 1
L. L A7, |
-
i
s
| :. ‘
I Black Healer 2
-
Back Heater

Connector A Connector B

Body Electrical System > Seat Electrical > Seat Heater > Repair procedures

Inspection

First Seat Heater



1. Check for continuity and measure the resistance between No.4 and No.6 terminals.

[Cushion]

—_—

2 1 _

6 5|4 3 0
No. Description No. Description
1 NTC 4 GND
2 - 5 GND
3 NTC 6 VCC

)
)

Standard value (Fabric / Leather)
Cushion : 3.89 Q + 10%
Back: 3.11 Q+£10%/4.13 Q+10%
Set:7.0Q+10% /8.9 Q+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 heater

vd
S

I~

/L

\ .. -
( [Seat back]

Y

.

— =

[Seat cushion]

=== Seat heater
switch (LH)

Seat heater
switch (RH)

[Rear Seat]

Seat heater

Seat heater

v ~ -H_M—'H‘______‘

p |
:rl
[Seat back] /

>\-\

)

[Seat cushion]

[Seat heater switch - LH]

&
0/

[Seat heater switch - RH]

o

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
LED high ' 12
LED low! 10

ke m

- =M

[Seat Heater Unit]

NTC

[Back Heater]

12 3 4 &

-\

6 7 8 9 10 11 12

[Cushion Heater]

No. Description No. Description
1 NTC(+) 7 Heater(-)
2 Heater(+) 8 GND
3 Switch signal 9 -

4 BAT(-) 10 LED Low
5 IGN 1 i -
6 NTC(-) 12 LED High




[Front Seat Heater]

LEED
mEEE

e %J
‘u 1
WL

et L 1]

L5
"
B
A
Connectar A Connector B Connector C
B—f

1 2 3 4




[Rear Seat | leater)

\ 7 Back Heater

Cushlon Heater P

ﬁjf__]__:]: I‘i I::r__"[_r_L
L
‘§ sedaelil
ﬂl II[}}':I EI
CHEh |
' H(§ mp)

Cushion Heater \

A

(Bench) ' (Split)
'
B _‘—:{" \ _ \
Connector A Connector B Connector C

Body Electrical System > Seat Electrical > Seat Heater (Non-Air Ventilation) > Repair procedures

Inspection
First Seat Heater
1. Check for continuity and measure the resistance between No.4 and No.6 terminals.
[Cushion]
» - . LY

1 2 3 4

[Connactor A]

No. Description No. Description
1 Heater (-) 3 NTC (+)
2 NTC (-) 4 Heater (+)




&~
\§

!;
LEI

Connector B

2. Measure the resistance between No.l1 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 : 1.3Q2=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.

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 : 8.0Q2 = 10%

. Measure the resistance between No.3 in the A and No. 1 in the B connector to check the cushion heater.

LS

Standard value
Cushion - Bench type : 2.2Q = 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%

n

. 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

Components (1)




‘Front Seat]

- N

1. Ventilation blower 3. Ventilation seat switch
2. Ventilation ECU

Components (2)




[Ventilation Blower]

Ventilation Blower

Connector
Connrector Pin Description
1 :
2 12v
3 RPM Control
: 4 Ground
122345 5 )

Components (3)




[Ventilation Control Unit]

— ==
|T2T38E73)
1_‘=i| f --'t"_;9101'121:-141 18]/
j'_ | ) e ——
No. Description No. Deseription
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 Conirol unit Heater
2(B+)
- 6 ®
7
' 13 Heat S/IW Temp SensorIN -~ 9 "
12
' 5 Cool SIW Temp Sensor OLT 1 K
1
' 11 HITD high indicator GND 15,16 a4 ®
8
' 3 HTD low indicator 5 0O
5 o 5
' 10 Cool high indicater Blower+ 6 -
6 _
| 2 Cool low indicator  Blower motcr speed control 4 3 M
7 IGN
8 GND Blower - 14 4
Blower

Body Electrical System > Seat Electrical > Air Ventilation Seat > Description and Operation

Description

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.

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 1s difficult to feel the air strength by the sense of touch.

Body Electrical System > Seat Electrical > Air Ventilation Seat > Repair procedures

Removal

[Front Seat]
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).

=3




5. Remove the climate blower and duct (A) after loosening the fixing clips and screws.

6. Remove the air ventilation control unit mounting screws.

7. Disconnect the connector and remove the air ventilation control unit.
[Driver]

[Passenger]

Installation



[Front Seat]
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

Inspection
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.

. Disconnect the release actuator connector (A).

LS

A

4. Check for continuity between terminal No.1 and No.2.
[f there 1s no continuity, replace the fuel filler door release actuator.

Body Electrical System > Fuel Filler Door > Fuel Filler Door Open Switch > Repair procedures

Inspection

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 contimuity between the terminal No.1 and No.2.

NO Description NO Description
1 Fuel filler door B+ 3 GND
2 Fuel filler door actuator 4 Trunk lid switch

T fJ‘vi}S? »
® :\{
—

A

Body Electrical System > Fuses And Relays > Components and Components Location

Component Location




[Engine Room Relay Box]

% _ N
17 18

19

72

Engine rcom relay box

\.

1. Deicer relay 7. Wiper relay
2. Not used 8. Not used
3. HAC relay 9. Not used
4. Rain sensor relay 10. Start relay
5. Blower relay 11. C/Fan (low) relay
6. B/Horn relay 12. C/Fan (hi) relay

13. Fuel pump relay

14. Horn relay

15. Rear defogger relay
16. Engine control relay
17. PDM (ACC)

18. PDM (IG1)

19. PDM (IG2)

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



P MIULT| FUSE
SPARE :ﬁ] m]ﬂ SPuAE (2 \
h | —
B R 3IZR0CEZEEILN
|l e B
B Egﬂ_;_tr;ln.rm_
1 X
o C/CEE: "-_-ﬁt@
d o ! sl T
- il e )
RA HTD
RELAY
EC11
wom L FY EW s | NE-Rayaol BJ
flayed EnGiNE
e
“ E63 | E64 85
{NOT C/FAN | C/FAN Start (NOT
Rel Used)}

Relay NO. | Relay Name Type
E61 AR HTD Relay Plug Micro
E63 C/FAN (HI) Relay Plug Micro
L64 C/FAN (LO) Relay Plug Micro
E65 | Start Relay Plug Micro
EG7 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
74 Blower Relay Plug Micro

Eng [BLY- [ FFPUMP Relay Plug Micro

gox |ALY.2 [ Hom Relay Plug Micro

RLY.2 | Engine Control Realy| Plug Mini

% USE THE DESIGNATED FUSE AND RELAY ONLY




Circuit

Fuse Name (A} Circult Protected
IPB+2 60A | VP Junction Box
(P/SEAT DRV 30A, P/SEAT PASS 20A. AMP 30A, PDM 2 7.5A. IPS 5, IPS 6, ARISU 2)
B+ 4 G0A .
MULTI IGN 2 40A | E/R Fuse & Relay Box (Starl Relay) Fuse & Relay Box (PDM 3(IG 2) Relay), Ignition Swiich
FUSE ABS 1 404 ESC Module
RRHTD 40A | E/R Fuse & Relay Box (RR HTC Relay)
BLOW=R 40A | E/R Fuse & Rolay Box (Blowor Raaly)
PB+1 804 | E/R Fuse & Relay Box (PDM 1 254, MCOULE 3 7 5A, S'HEATER FRT 20A, S/HEATER RR 18A,
TRUNK 10A, PAYDW LH 25A, PAVDW AL 20A, AJDIO 10A)
MDP3 BOA EPS Control Module
WIPER 10A PCM
RE HTD IND 104 AC Cantrol Module
AMS 104 Battery Sensor
TCUA 204 PCM
STOP LP 15A |E/R Fuse & Relay Box (HAC Retay) Smart Key Control Module, Stop Lamp Switch
DEICER 20A | E/A Fuse & Relay Box {Dekcer Ralay)
H/LP WASHER 20A -
LDC 1 304 -
C/FAN 40A | E/R Fuse & Relay Box (C/Fan{HI) Retay, C/Fan(LO] Relay}
ABS 2 30A Multipurposa Chack Connector. ESC Moduls
FUSE LbC2 30A |-
CVVL 404 -
IPB+3 50A | E/R Fuse & Relay Box (RCOM LP 10A, SUNROOF 20A. DR LOCK 20A. IPS 1, IPS 3, ARISU 1)
IGN 1 40A | Fuse & Relay Box (PDM 1(ACC) Rolay, PDM 2(IG 1) Relay), kgniticn Swich
EMS 40A | EMS Box (HORN 15A. EGU 3 10A, ECU 1 30A. F/2UME 20A)
LCU 4 10A PCM
TCu?2 154 | Back-Up Lamp Switch, Vahicle Speed Sansor, Transaxie Hange Switch
ABS 3 10A |E/R Fuse & Relay Box (HAC Relay) Stop Lamp Switch, ESC Module, Multipurpose Check Connector
BUP LP 10A | AV & Navigation Head Unit, Audio, Elactro Chromee: Mirror, BCM, Rear Combination Lamp(in) LH/RH
ATLOUN 104 AL Cantrol Module
HOEN 154 EMS Box (Hom Felay) E/R Fuse & Relay Box {(B/Hom RHelay)
F/PUMP 20A |EMS Box (F/Pump Relay)
ECU 3 164 PCM
SNSR 1 15A | Oxygen Sensor [(Up/Dewn), E/R Fuse & Relay Box (C/FAN (HILO) Relay)
INJECTOR 104 | EMS Box (F/Pump Relay)
SNSR 3 10A | Camshafl Position Sensor 21, 82 Immobilizer Module
SNSH 2 104 | Canistar Close Valve, Crankshaft Mosition Sensor, Variable Intake Solenokd Vahe,
Qil Conlrol Yalve #1, 2, Purge Congrol Solenond Vilve
IGN C:Oll 214 Condansar Ignition Coil #1, #2 23 24
ECU1 304 | EMS Box (Engine Control Felay;

¥ USE THE DESIGNATED FUSE AND RELAY ONLY.

Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) > Description and
Operation

Description

Network Configuration
The Network of the STB(Smart Junction Box) consists of Low speed CAN as shown in the following figure.




i I v I

' I

N 1

: ---------- ‘

e e GATEWAY

__________________________ CLUSTER | .
[ 3

PCU ABS/ESP WCS TPMS MDPS CUBIS RR A/CON SMK S/ANGLE ESPS MUT
CARMERA SNSR

T T T T

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 1s 510 Q.

Function

Function Requirements
The BCM controls IPS and relay on the SIB. 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
1 IGN1
2 IGN2
3 Driver S/Beltelt switch
4 Assist S/Beltelt switch
5 Driver door unlock switch
6 Assist door unlock switch
7 RL door unlock switch
8 RR door unlock switch
9 Driver door switch

10 Assist door switch

11 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

6 External Tail lamp LH

7 External Tail lamp RH

8 T/signal LP FL

9 T/signal LP FR
10 T/signal LP RL
11 T/signal LP RR
12 INT Tail lamp LP
13 S/Belt LP LH
14 S/Belt LP RH
15 DRL

Door Switch Input




I
| SJB BCM, CLU, SMK, PSM :
| -
| : '
| L_DRV DOOR SW C DRVDRSW |
& B - — - - 3 |
I <+ |
|
| L_AST DOOR SW C ASTDRSW BCM, CLU, SMK |
I J_, & o i—W--—--- > — HI] : ] I
| . |
I L AL DOOR SW _ '
- Switch C RLDRSW |
| T o—t - -~ a »
| L ° Input i |
| Control |
| L ARDOCRSW | | c_RRDASW | |
| _‘J'_ o b e B -‘L |
[ 7 |
| I
CLU |
: L_L-_HOH,D A | G_RHD Opion % |
| - [ | |
e _
Door Lock Switch Input
B+
e e e e ,
[ SJB BCM, CLU |
1 [
I Switch :
| Input |
il L DRVEASTIRLOBKEW Contrel | C_DAVKeyLockSW 3 |
| < DRV K/LOCK BW " |
| ﬁc.r‘
| = AST KALOCK SW :
|
|
| L_DRV DOOR K/UNLOCK SW C_DAVKeyUniockSW ,
I oo - — W > I
|+
| BCM I
| L_AST DOOR K/UNLOCK SW C_ASTKeyUnlockSW |
L —"o " S R "o I
= |
1 |
1 |
1 |
__________________________________________ _J

Door Unlock Status Input



SJB BCM, SMK

Switch

Input
L DRV DOOR UNLOCK STATUS Control C_DAVUnlockState

& o - ———-

4 Lock: SW Off
Unlock: SW On
L_AST DOOR UNLOCK STATUS C_ASTUnlockSlate

e g—d - == -~ - >
L Lock: SW Off
Unlock: SW On

L_RL DCOR UNLOCK STATUS C_RLUnlockStata
o bosl o oo :
4 Lock: SWOff

Unlock: SW On

&
&

.ﬂ
h
b4

L_RR DOOR UNLOCK STATUS G HHUnlockState
L 5 o [ - —— - — — —

Lock: SW Off
Unlock: SW On

x
"

Switch
Input Control

L_PWDW DOCR LOCK SW C_PwcwDRLockSW
o o > » e

L
= Self-Return Type

T s 3 »> 1 S ae
= Self-Return Type

l
|
|
|
|
|
|
|
r
l
l
|
L_PWDW DOOR UNLOCK SW C_PwewDRUNIockSW |
= I
I
I
t
I
I
r
r

Brake Switch Input



| |
| |
| SJB BCM |
| : |
| L_F/BRK SW C_ParkBrakeSW |
| o o - - - —— - =~ - e |
< :
[ | |
| : |
I
: Switch ' :
I
| b CLUSTER |
} L_B/FLUID SNSR C_BrakeFIu dSW : :
o T S 0 T B i
| .é. : i [
| (A |
| Parking Brake SW Signdl | | |
| B
| ESPF _ Braks Fluid SW Signal i :
| |
| |
| |
Seat Belt Switch Input
B+
r-—————"—"™""—"~ " "~—"H—"~—F—F+"FFT~"™—"T=>"—/7"">7"m7"™m7mY/ /] Y = = = |
: SJB BCM, CLU :
l |
l |
[ |
| |
I l
| L_DRV S/BELT SW C_DRVSeatBeltSW |
| r_°° g I >0 > |
I = Normal Close |
[ Switch |
I Input |
Control
: L_AST S/BELT SW C_ASTSeatBeltSW | |
I o o O— - ———————— - e »0 |
: = Normal Close |
|
| |
| |
| |
| |
| |

Trunk Switch Input



B+
| J
: SJUB BCM :
|
| |
: L_T_RELEASE SW C_TrunkLIDSW ; !
g o - - - - = - - = " 2 >
| 41' Self-Return Type :
| |
| L T LID_HDL SW C_TG_ReleaseSW |
| I 4 o f— - ——————- L — - |
| = Self-Return Type —‘E |
| Switch Input |
Control
| ee BCM, CLU, SMK |
| ] |
| L TRUNK SW : |
| T 5o IS B > C_TrunkSW > |
| = Lock: SW Off |
| Unlock: SW On |
| |
| |
| |
Hood Open Switch Input
B+

| T
| |
| |
| |
| |
: SJB BCM, CLU :
| |
| |
| |
| L-jooDsw L |swichinput| | C +Hoodsw A |
| l. NOHMAL DPEN COﬂTI’OI i . |
| HOOD CLOSE : SW OFF |
: HOOD OPEN : SW ON |

|
| |
| |
| |
| |
| |
| |
b o o e o o —

CANADA DRL Option



B+

e l ____________________

| |
: SJB BCM :
| |
| |
| |
| |
| |
| L CANADA DRL QPT C_CANADA DRLSts |
| J;, - phrecccscene wii} » 1 |
| Switch Input |
: Control :
| |
| |
| |
| |
| |
| |
| |
| |
| _

INHIBIT ‘R’ Input
B+

|

|

|

|

|

| SJB CLU
|

|

|

|

| L—':i:ilB'T R SwW Switch Input _| C_Inhibit_R_MT ot
| L Control T -

|

|

|

|

|

|

|

|

|

e e e -

Burglar Alarm Start Relay



B+

S e B
| |
| |
| |
| BCM SJB EMS |
| |
| IGN SW START —:L—»é\,o : Start Relay Coll |
| STAAT 7 5A 04— |
| O_B/ARM ALY |
: FET & = |
| C_S:artINHRly Driver J} |
g --Control- - 13, |

| NON-Immo & j, |
| NON-Smart key OPT |
| |
| |
| |
| |
| |
: |
|

Burglar Alarm Hom Relay
B+

T
| |
: BCM SJB UM BOX :
| B/Alarm Horn |
| |
| R B+ |
| |
| SEr HORN 15A |
| C_BurglarHomRly Caontrol |
| o oo | |
| O_B/HORN ALY |
| |
| |
| |
| |
| |

Door Lock/Unlock Relay



C_DoorlLockRly

| C_DoorUnloc«Rly

C_CRASHSts

| C_DRVDRUnlockAly

=,

| C_DEADLockRly

................

-
we®
ar®

SJ8
B+
DR/LOCK 20A oc
FET —
Driver {eN
Control
----------------- B

5

O_T/TURN &

Main Protector

C_TGReleaseRly

(w

SJB
T/LID
B+ o0\ 0 Lh—:
T/LID 10A
FET
Driver
Control
'Y EEPRR Y —»|

—» 1/LID Actuator

Power Window Relay Output



: BCM sJB :
| PMWDW LH |
| Bte :\'{5_? P/WDW Main SW |
. . { ain
: Lgm Lg:: P/WDW RL SW :
| oG |
: el » PIWDW Main SW(iH) :
| | C_PwdwMain P/WDW AST SW
| . PIWDW AR SW :
| I
| |
| |
| |
Defogger & Front Deicer Relay
IG2

. Bom SJB UIH BCX |
: JH Rear Defogger |

FET |
| Driver B+ |
| Control |
| L 40A |
: o C-DefoggerRly 1[0 —— __.|a~'?_. O_REAR HTD RLY |
| Front Deicer :
| B+ |
| |
| 20A
| C_FrontDeicerRly Y :
| & o [ I— I O_FRT DEICER RLY |
| |
| |
| |
| |
| |

Head Lamp Control



|
| BCM sJB :
: |
|
| FET |
| C_CANADA_DHKLON er |
| o £ |
|
| C_HLampHighON :
w3 L
: »O_H/LP HIGH RH !
C_HLampLowON ARISULT '
: o 4 fereare” 0 »O_H/ILP LOWRH |
|
| | C_CANADA_DRL_Act |
: e ‘ 4 »O_H/LP HIGH LH |
HeH A | | L ARISULT |
| L, GHLampHIGH Act oo & »O_HILP LOWLH |
| |
| / C_HLampLOW_Act |
| P i |
| L HID OPT |
| o : '
| = |
: |
e e e e
IPS Lamp Control
B+
. l _____________________
BCM =J8
FET
Driver
| C_ExTTaiON : i
C_INTTailON
.} {1
PR * Ips » O_FRT FOG LH/RH
C_FrontFogON
& { —
. » O_TAIL LP EXT LH
IPS

L C_EXTTail_Act

(=

C_INTTall_Act
=

C_FrontFog_Act
e

IPS — L

» O_TAIL LP EXT RH

» O _TAILLPINT

Hazard & Tum Signal



B+
.
|
| M/F SJB :
| l
| ) |
| 0y |
| — S/ALY
| "ﬂg }
| L_T/SIG LH SW - 1
| ) e SRR EEEES * ps Fo——+ TSIGLHFRT |
| . (4ch) .
| L_T/SIG RH SW | &> T/SIG LH REAR 1
: ) | Bamatatdt] Sl * |ps o—— T/SIG RHFRT 1
L] ‘. ______
| & @eh | . /516 3H REAR }
| g J
! g Pl e IPS o > HALP HIGH LH |
| ! ntro |
- >4 Block S < H/LP HIGH RH
: e PS fFo—s G . ]l
| L_HAZARD SW _ C_HAZARDIromBCM |
| r(’/o {+ o 0 prrmeemecreeeeea- Cre |
L Or C_CANADA_DRLON
| iver | e |
| Control ]
| G HazardSW J
| | € TSigLHOut |
T & ' |
C_TSigRHOut
I o= CLU |
| 1
] !

Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) > Repair procedures

Inspection

Power Relay Test (Type A)

H]
- 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 I. C/Fan (low) relay
B. Not used J. Rear defogger relay
C. HAC relay K. Horn relay

D. Blower relay L. Fuel pump relay

E. B/Hom relay M. C/Fan (hi) relay

F. Not used N. SSB relay (ACC)
G. Not used 0. SSB relay (IG1)
H. Start relay P. SSB relay (IG2)

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

~._Terminal
. 30 87 BS &8
Power |
Disconnected C}—'—“ )
Connected L O—3
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 1s disconnected.

B

E

(¢
=0 i
- |T|]: ) “ *

T_Terminal|

Powar

Disconnectad |

Connected ‘ [=F——®

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.

o~
s
F
)
o 85 0 B7A
P P




. __Terrnnna” [ | [ '
[\ S 86 85 a7 878 30
Power |

‘Dlsconnemed! 1]_'_"’
| Connected | 1@ | 0+0—T0

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 1s 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 mstalling a new fuse.

Multi Fuse
Multi Fuse 1s for optimizing the engine room package.

H]
- Multi fuse 1s needed to replace entirely when there is damage to only one fuse.

- When replace the multi 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

Components



<FRONT>

a

e
Al g
FEITTIN
= IIEBE%
d

12000082 000 kL)s =0 )
~'-w1UtHEULLPLH_U

g g
ks el L
| S | EalE e arr T rejes E
= < 5 ERlE BEEEREE )
dEo 0TI
<REAR>
e . — -
‘a 7 g\
B{3(3]33[3
Elx|E g Ly
3|5 |
FHEEE
¢ FHRERE 4
wZ
es 8
- LJFJ;J—MEI_I_SEM__]

3% USE THE DESIGNATED FUSE AND RELAY ONLY




Circuit (/P Junction Box)
Name {A) |circult Protected

MODULE 3 75A | Key Eolencd, Sport Mode Switch
POM 1 25A | Smart Key Control Modue
| POWER OUTLET 154 Front Powe r Outlet
WODULE 5 T5A | Sman Key Control Moou @, Fear Seal warmel Reldy LA
MODULE 2 TE5A BCOM, Pancrama Sunroot, Rain Sansor

T0A | VP Junchion Sox (T runk Melay), Fuel Filer Door & 1rank Lid Swiieh, T runk Soom LB
AN & Navigation Haad Unit, Audo, Smart Kev Cortol Modu e, Overhead Coname Lamp, Crash Pad Mood Lamp,

cLock " | A/C Controd Module, BCM, AMP. Power Oute:da Mirrer Swiich, Driver/Passangel Doar Woad Lamp
| CAIGHTER TEA | Cigar Lightsr

HTD 5TRG 15A Stewting Viheel Haater
A/CON TEA  |AT Confrol Module, E/A Fuse & Pelay Hox Mower Ralay)
WIFER 2R [Multhunclion Switch, Fron| Vipe Molor ER Fuse & Hoeley Bos (Wigar Palay, Rain SNGA Relay )

SHEATER FRT 20A Delve /P ger CCS Cushion Warmer, Dinvar/Passenger Seal Warmer Module
MIRF HTD 194 | Drive /Passenger Power OUtside Mirmor
MODULE 4 784  |LT0N Seal Warme: & CTS Swich, Drver Fassange: COS ool Woduse, Diver Passenger Seal Wamer WMooe,

Tire Pressu s Montorng ModJie. AUdK
A/BAG IND TEA  [Insirument Cluster (Air Bag TND
WO Smart Key | Burglar Alarm Relay

STARY TS [\WHh Smart Key - POM_ T mnsavie Range Swiith
~ SMHEATERRR 158 |Fear Seat iarmer Relay LHFH
EATPASS | 20A [Passenpar Seat Manual Swiich
EPARE 158 »
MODULE 1 . Head Lame Leveing Devics Actuaior LARH, Auto Head Lamp Level ng Devics Moduks, Oriver IMS Module, ATM _ever Indicalr,
BOM, ANC Controd Mocule, Elecira Chiromic Mirror, Lans Keeming Assist Module, instrumen! Clusler
ABAG 154, Teltaie Larmp, SRE Contro| Mocule, Passengar Wewght Classificalion Sansor
PAWOW LH Z5A | VP Jinchion 3o (Power Windcw LH Pelay), Lriver Eassange: Pomer Window Salety Mol
AMF H0A AMF
POM 2 T5A Start Stop Button Switch, Smant ey Control Module Fob Hodar
MOPS 134, EPS Control Modube, Crash Pad Swiich
| PCM 3 75A Smart Key Controd Module
T PWOW RH A [P Jinchon Sox (Power Window RH Felay)
| P/SEAT DRV 30A | Drivel IMS Module Driver Seal Manual Swiics, Dives Lumbar Support Switch
DA LOCK 204 Two Tum Uriock Ralay, [P Junclion Bex (Docr Lock Relay, Door Uriock Jelay, Tumn Signal Lamp Sound FRealy)
SUNRGOF 20h Pancmma Sunmool
G 1 20A |/ Fuse & Aelay Box (Fuse | ASS 3 10A, 10U 2 15A. =CU 4 10A)
154 o
10A

% 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 1s 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 mstalling a new fuse.

Inspection
1. The SJB can be diagnosed by using the GDS. The SIB communicates with the GDS which then displays mputs
and outputs along with codes.




2. To diagnose the SIB function, select the vehicle model, BCM and SJB.

Select System

ENGINE AT ABS/ESP EPS AIRBAG

A

BCM

‘ TPMS H AIFNCON\

mric

SJB

m-
IMMO CODE

3. To consult the present input/out value of SIB, "Curent DATA". It provides information of SIB input/output

conditions.

8 Current Data

[0g)

( Standard Display 3 )| FullList ][  Graph 2 )(ems List ][ ResetMinMax || Record | stop 2]

[ Sensor Name Value Unit

[ Rear Left Door Open Switch CLOSE - e,
[ Rear Left Door Actuator Position Switch UNLOCK -

[J Rear Right Door Open Switch CLOSE -

[J Rear Right Door Actuator Position Switch UNLOCK -

O Assist Door Open Switch CLOSE -

O Driver Door Open Switch OPEN -

[ Parking hrake switch PARK -

[ railgate{Trunk Open Switch CLOSE -

4. To perform functional test on SIB outputs, select "Actuation Test"

B Actuation Test

Test lems

Front Fog Lamp
Burglar horn relay

Starter inhibit relay
Rear defogger relay
Front deicer relay

Head Lamp Low Relay
Head Lamp High Relay

Central Door Lock Relay

NMantsal Nans Hinlaeck Dalacs

Tailgate/Trunk Release Relay

¢ Duration  |Until Stop Button

¢ Conditions |IG. ON

s Result {Success

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")

side of the smart junction box.

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.

Installation
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

Inspection

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 1s disconnected.

as A7 ar
| I '_— 1
| . 1 "
20
T~ Terminal
85 BG 30 87 B7
Power ™
Disconnected C——0
Conneacted S——® Oo—+—C

Body Electrical System > Indicators And Gauges > Components and Components Location

Component Location




10

11

,_,.C\\\
| NS 3
x -
22 x | "
8
/
7
4 5
6 12
1
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 Iid open switch
5. Oil pressure switch 11. Wheel speed sensor
6. Brake fhud level warning switch 12. ABS ECU

Body Electrical System > Indicators And Gauges > Instrument Cluster > Components and Components
Location

Components




[Standard]




[Super vision)

Connector A




™~
liddseisauwavneyery
L PPUT TR P OUERURDTIOY
Conneclor A

NO Description NO Description

1 Water separator 21 Immabilizer

2 - 22 Fuel

3 Airbag + 23 Analog switch input
4 4F output 24 Hnheostat up

5 Oil pressure 25 Rhcostat down

6 Engine check 26 Low washer

7 ALT L output 27 Battery charge

8 Active ECO input 28 lllumination +

g - 29 C-CAN HI

10 1SG DC 30 C-CAN LOW

11 - 31 B-CAN LOW

12 - 32 B-CAN HI

13 Analog switch GND 33 Vehide speed (MT)
14 Signal GND 34 R output (AT)
15 Fuel - 35 S output (AT)
16 - 36 D output (AT)
17 Batlery + 37 P output (AT)
18 IGN + 38 N output (AT)
19 - 39 DETENT output
20 | P GND 40 PWM illumination ouput

Body Electrical System > Indicators And Gauges > Instrument Cluster > Description and Operation

Description

ECO driving system

This system 1s 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 1s i the P.R.N position or sports mode, or mstantaneous 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

Inspection

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.



o

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

H]

Tire wear and tire over or under inflation will increase the indication error.

'T,__.a

A

[Canada - km/h]
Velocity Tolerance(km/h)

(km/h) AT MT
20 Jos o
# oy 2
0 “099 2
80 19 o
100 139 oo
120 ++51-.992 +i %6
140 ++62-?22 +i 1? 8
160 162-.552 4;183
180 ++62'.882 ++194
i s
20 4l o
240 ' o
5 1;2




[USA - MPH]

Velocity Tolerance(km/h)

(km/h) AT M/T
+1.97 1243

20 0.51 -0.05
1223 13.15

40 024 +0.68
125 13.88

60 +0.02 114
< 12.76 4.6
+0.29 213

13.03 4532

100 +0.55 12.85
+3.29 16.05

120 +0.82 13.57
13.56 +6.77

140 +1.08 143
13.82 +7.49

160 1135 +5.02

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.

0
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 1gnition switch to the ON, and then check that the bulb lights up and the fuel gauge needle moves to full.

Fuel gauge

3|21/

L | \ /
\.5 [4//

[Fuel sender harness]

|
I

Main Fuel Gauge Sender

1. Using an ohmmeter, measure the resistance between terminals 1 and 3 of sender connector (A) at each float

level.

=y o [Fusl sander]

L1
P

NO Description NO Description
1 Gauge signal GND 4 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 (f) U.S.gal. Resistance ()
Sender (E) 5 1.32 200 +5/-2Q
Warning lamp ON 8.5 2.24 170 =2Q
1/2 37.5 9.9 66+ 1Q
Sender (F) 68 17.96 8+2Q
[Supervision]
Position Segment Resistance (Q)
Sender (E) 1 segment 184Q
Warning lamp ON 2 segment 146.7Q
12 6 segment 72.7Q
Sender (F) 12 segment 15Q

3. If the height resistance is unsatisfied, replace the fuel sender as an assembly.

H]

After completing this test, wipe the sender dry and remstall 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.

—Re 12

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) 1s a pulling type. It 1s 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 1s continuity between the terminal and switch body with the switch ON (Lever 1s pulled).

2. Check that there 1s no contmuity between the terminal and switch body with the switch OFF (Lever 1s 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.

—,
\B

N

1
1] 2
T Terminal q 5 | Bedy |
|Position "—__| | | (Greund) |
Free(Door opan) & O p] ‘
Push(Door close) i
Seat Belt Switch

1. Remove the comector from the switch.

2. Check for continuity between terminals.

Seat belt condition Continuity
Fastened Non-conductive (20QQ)
Not fastened Conductive (Q)




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

Removal

H
+ Take care not to scratch the center fascia panel 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).

e

7. ff
VA

. o/

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).

e

3

/7
sl )1/
~
(o
A

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

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

/-f’i—)
18 (\/

]‘? \D_—’,/;f =4
[




7. Remove the instrument cluster fascia panel (A) after loosening the screws.

Installation
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]
LH (TRIP)
' . - - —
RESET = TRIP
SW 2 sSW1
| | 5 TRIP ()
NO. Description
1 llumination (+) L 1TILL(+)
2 Trip (+)
3 : @ G 6 ILL ()
- - : . 7
5 Trip (-)
6 lNlumination (-)
LH (TRIP + MUTE)
[MUTE+TRIP+RESET]
| 3 MUTE IN
MUTE
SW 1
4 AUDIO (-)
SKQ w255 KQ 92 THIP {+]
’ ' e
RESET TRIP
SW3 | Sw2
| |5 TRIP ()
NO. Description
1 lllumination (+) 1ILL (+)
2 Trip (+) 7
3 MUTE IN .
4 Audio (-) | 6 ILL()
5 Trip (-)
6 lllumination (-)

% Cruise control option : 1.1KQ




[ECO+TRIP+RESET]

NO. Description
1 Nlumination (+)
2 Trip (+)
3 ECO (+)
4 Audio (-)
5 Trip (-)
6 Nlumination (-)
[BLUETOOTH+VOQICE]
NO. Description
1 lllumination (+)
2 Bluetocth (+)
3 -
4 .
5 Audio (-)
6 Numination {-)

LH (TRIP + ECQ)

ECO
SWi1
IK9

RESET
SW3

, 3ECO(4)

TESEKL| 2 TRIP (+)

TRHIP
SW 2
| 5 TRIP ()
, 1ILL(+)
6 ILL ()

# Cruise control aption : 1.1KQ

RH (B/T + VCICE)

BTIN | 2

AUDIO (1) | 5
ILL (+) |

ILL ()

A0KQ A2KR 22KQ
VOICE ' B/OFF - B/ON
SW1  sSw3 SwW2

Body Electrical System > Indicators And Gauges > Trip Switch > Repair procedures

Inspection

1. Check the audio remote control switch for resistance between terminals in each switch position.

[Trip + Reset]




Switc Connector Resistance
n terminal (£5%)
Reset 3-5(LH) 554 kQ
Trp 3-5(LH) 2.54kQ
[Trip + Mute + Reset]
; Connector Resistance
Switeh terminal (£5%)
Mute 3-4 00
Trip
(General option) 2-5 2.55kQ
Reset
i N 5
(General option) 25 5.55kQ
Trip
(Cruise option) 2-5 1L.1kQ
Reset
(Cruise option) 2-5 4.1kQ

[Trip + ECO + Reset]




Switch (iz:;‘;cl::r Re(i;t;:;ce

ECO 3.5 00
(GenerTalligpﬁon) 2-5 255kQ
(GeneI:;f zimon) 2-5 5.55kQ
(Cmigcel?pti011) 2-5 1.1kQ
(CluiI:: i)i:tion) 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]

Installation
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 steering remote control switch and the airbag module connectors are plugged in properly.

Body Electrical System > Indicators And Gauges > Troubleshooting

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 Check gauge
faulty
Water temperature sender Check sender
faulty
CAN line faulty Check the EMS
Wiring or ground faulty Repair if necessary
O1l pressure warning lamp does not light up Cluster fuse (10A) blown Check for short and replace
fuse
Bulb burned out Replace bulb
O1l 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 fhud level warning Check switch
switch faulty
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(SIB)
(Parking brake/Brake oil
switch)
Open door warning lamp and trunk warning lamp | Memory fuse (15A) blown | Check for short and replace
do not light up fuse
Bulb burned out Replace bulb
CAN line faulty Check the Smart Junction
Box(SIB)
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 Transmitier

Keyless Transmitter

& Lock button Lock button —_£ _Eljl |
o) Unlock button Unlock | =
Pl o - Trunk lid button

open button _

Panic Trunk lid

open button
J
5




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. SIB (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

Inspection

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.

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 N 4 4
ock oF] -]
Front left | - j: 1 c
|Unlock - &

[~ a Terminal '
Position 4 °
Lock D &
Front 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 D -
Rear left j— —
Unlock ) @
[ . Terminal
Position ———___ 4 >
n . Lock D S
ear nght -
9 Untock o )

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.

p
1
|
i

8

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

~~___ Terminal -
Pasition T __ L ‘

Lock release(Open) - | fox

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.

1734587

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

: Position "Tf‘—r-'."_' M_I_ 7 6 ? !
Front Left tock 1 O =T ) -

Unlock O—00—0
fI—'osurlon- TST“T_I_ ! | i | ’ | I |
, _ Lock O o
Fromt RO ™ niock | 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.

sz;;' Unlock [0 e S
| Positin T"WTI“ ———
g | o] o——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.

-

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

T Tarminall '
Fposmon T _‘ L 3

‘ Lock release(Open) O

L

LS

Body Electrical System > Power Door Locks > Power Door Lock Relay > Repair procedures

Inspection

Diagnosis With GDS
1. It will be able to diagnose defects of power door lock with GDS quickly. GDS can operates actuator forcefully,
mnput/output value monitoring and self diagnosis.

2. Select model and "BCM".
3. Select the "SIB" to check.

4. Select "Current data", if you will check current data of power door lock system. It provides input/output status of
SJB.

& Current Data 21/42 —
( standardDispiay s || Fullist 3]  Graph 2 )(items List s | Reset MinMax ][ Record | Stop 3
! Sensor Name Value Unit
[ Central door unlock switch OFF -
[ Door unlock relay OFF -
[ Door lock relay OFF -
COHID Option OFF -
[ Static Bending Lamp LH Output OFF -
[ Static Bending Lamp RH Output OFF -
[ Trunk LID Outside Handle Switch OFF - -




5. If you will check the power door lock operation forcefully, select "Actuation test".

£ Actuation Test

Test ltems e

¢ Duration il St
Head Lamp Low Helay Until Stop Button

Head Lamp High Relay
Front Fog Lamp
Burglar horn relay -
Tailgate/Trunk Release Relay ¢ Result Success
Starter inhibit relay .

Rear defogger relay

¢ Conditions |G, ON

Front deicer relay
Central Door Lock Relay

Start Stop

Cantesl HAO' Hnla nb]‘?.'m .

Body Electrical System > Power Door Locks > Power Door Lock Switch > Repair procedures

Inspection
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 i . . .
Position |
Lock W Q
Unlock | (_’.*—i-—{.'l

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)

qr"’%/%//;\

l

- Be careful not to damage door trim panel and door module mounting hooks.

Installation
1. Install the power window switch module.
2. Install the door trim panel after reconnecting the relevant connectors

]

- Make sure that the power window switch module connectors are plugged properly.
- Check that the power window switch and door lock switch operate normally.

Body Electrical System > Power Windows > Components and Components Location

Component Location




.

1. Driver power window main switch
2. Passenger power window switch
3. Front window motor

4. Rear window motor
5. Rear window switch

Body Electrical System > Power Windows > Description and Operation

Operation

Function Of Safety Power Window

‘When all door (Front, Rear) power window auto-up switch 1s operated, safety function 1s activated.

1. Safety function condition

When detect the force of 100N during the window rising, window 1s 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 1s reversed until 300mm from top of the door.

B. When detect the jamming over the 250mm from top of the door.
— Window 1s reversed until 50mm from jamming position.
— Window 1s reversed 50mm or bottom position in case of S0mm reversing distance.

Eamm

Y
\‘”d"‘\-\
i
2%

™
=)

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.

N N

250m

J




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 T>2 seconds.
If the block 1s 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 mput.
* 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 mput status _
IGN | Input | IGN Switch Normalization
Door and Glass status P Re- IGN mput |~
status | time | status | jypyt - Switch input o status
: status tumes
time

Dl;lyel‘ side dQQ.r opened, 6N | T<2 | 16N | T<5 | 16N | Press and » De.
Window glass is bottom OfF | sec on cec On release Manual | 3 times nomnalization
with IGN on (Hard stop) down switch

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 1s deactivated for
fixed delay time (default value = 30 sec.)

Thermal shutdown during a window operation will not mterrupt the operation due to safety reasons.

Operation Time Limiter
Maximal operation time of power window motor 1s limited to 15 sec (EEPROM programmable).



Body Electrical System > Power Windows > Power Window Motor > Schematic Diagrams

Circuit Diagram

[Safety Power Window] [General]

. )

/ 1

L123 4 56 —_
- O O . . 2

NO. Name NC. Name | NO Name
1 Down 4 B+ 1 @
2 Up 5 Auto 2 ©)
3 GND 6 Diagnostic

Body Electrical System > Power Windows > Power Window Motor > Repair procedures

Inspection

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.

8

-

123 458
-

[Safety power windaw| [Genearal]

-\

&

N
&

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|
Posimeinal 2 ? 1
L WP C O
DOWN O—C
'Down Oo——=0
up [ o——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 1s
abnormal, replace the motor.

Terminal |

Position 1 >
Lp |Clockwiss| @ o

‘ [ Counter- | — .
DOWN| [ac wige | =) | fan)

- LP ]' Clockwise| ) &
An i Counter- | —~ I .
DOWN| clockwise, & ®

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.

| {J_'//

. 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 1s
abnormal, replace the motor.

—

LS

— Terminal | .
Position ~—~ ———_ | 1 2
| ! -

— —

LP | Clockwise|

LH ! | !
oynter- | —

DOWN| clockwise | {3 | &

LP | Clockwise| - ()

it ! I r
| Counter- | ]
DOWN| clockwise | ® .

Body Electrical System > Power Windows > Power Window Switch > Schematic Diagrams

Circuit Diagram

Driver Power Window Switch (1)




Power window switch

—pr=

| -,-__.U_:_":I_ T 1

=3

=
o

Description

Passenger window up switch

Passenger window down switch

Tail lamp

Ground

Doaor unlock

Auto switch

Driver window up switch

Drivar window down switch

B+ (RH}

Rear right window up switch

Rear right window down switch
Switch GND

Door lock

Rear left window up switch

Rear left window down switch

— e |k | [
o B[S0 2 S|e @~ o|o]a w4

B+ (LH)

Driver Power Window Switch (2)
[Auto Down]




BR+ g
- s - - - -
Ble+ 16
. . .
E | 4
> L& .' -
§ AUTC ON : :
- oclunLocK| ) S ue| (7| oown uel 7| bown up [T Down
. sl Down| | WLOCK sw | .
p— AUTO ] | Lo P | LA L
BLOCK ooy W, 15 1,2 10, 1
RLART —
13 .5 13 7. 8
T T—
E T |IE i} ".E
Lr oz h | sk %5 LL i
TAL P M| Mo oyl MO MU Mo
FRLH(RH) Lepgn—! L oggn— cfd—
— AR LH(RH) FR_RH(LH) AR AK(LH)
[Safety Up/Down]
BR+ k]
+ T - +
BL+ 16
S
E L)
o L4 r -
AUTC UP AUTOC DN |
+ P 0 R up| [T _oown up| lbown ue! pown
(VN Jows| | WAOCK sw | i '
WLOCK e o g i M
a7y 14, 15 1, 12 1, 1
R..,RR'i' | |
135 3 6. 7. 8
| AT (V)] D1
- - LB £ L L E
BArE : fod | [ i
UNIT ' ALl Ak e 6 L
A i
[ [ |
M ML MO MU T Mo |
FR.LH aM— M— o
RA.LH RA AR AH
TAIL =

Passenger And Rear Power Window Switch



Power window switch

Connector A

b
pn
-
w

z
©

Description

Fower window motor up

Power window up switch

Ground

Power window motor down

Battery (+)

(N U N -

Power window down switch

Tail lamp

Rear Power Window + Seat Heater Switch



Rear power window switch

Rear seat heater switch

Connector A

INDIGATOR

-
1 415
B7|8]9|10{1112

No. Description

1 FPower window up switch
2 Power window motor up
3 Pcwer wincow motor down
4 Power window down switch
5 Ground

6 Signal input

7 Signal output

8 Battery (+)

g -

10 Seat heater IND {+)

11 Seat heater IND (-)

12 Taillamp

Body Electrical System > Power Windows > Power Window Switch > Repair procedures

Inspection
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 2 e 2
Position ™| I
Lock O O
Unlock o——0
[Auto Down]
=~ Terminal “ront left Front right
Positon ~—_ |4 7 8] 6|9 1]2 4
' Up ind oo | oo
OFF o1-0—0
H—0 oH—0" ]
Down 1 = —0 |
Auto doven O+—T010
"~ Terminal Hear left Rear nght
|Positon ~ "~ |16 14|15]4 | & l}m 11,4 ]
Up 0—0 | o+ | o+0 | oo
OFF OO0 l OO0
Cown oi~to| “Tor2to
[Safety Up/Down]
[ ——_ Terminal]l Frontleft | Frontright
Position ——-—._ 4 [7/8[8/9[1][2 4
Up oo o+o0 | o—0
Auto up O=Ot—1-0
orr o0
$ g Fet—a -
DG“" ]
Auto down O—-=0—0
| _Terminal| _Rearleft | Rearnght |
Posiion ™ 16 1416/ 4 | 9 [10[11 4
Up 0—0 | O+0 | 010 | OO
OFF OO0+ OO0
Down [o—= 1. | 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.

| ~~Jerminal . i |
[Postion™~| 2 |7 |4 |
uv - :’_'l_; O |
OFF O—— _]_d : ! 0
4 — 1 —~
DOWN T o —~ 1 0

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. Disconmnect the 8P connector from the switch.

<0

3[a]5
10{11}12

4

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 1 . 1| |r
'F‘Oﬁltloﬁ"“x“- 3 ] 2
' O - " —0

UpP O—0 |

A =1
OFF oL T | 5
I R _\l\_' 1 . 1 R
. DOWN - e . = ! o)

Body Electrical System > Power Windows > Power Window Relay > Repair procedures

Inspection



Diagnosis With GDS
1. It will be able to diagnose defects of power window with GDS quickly. GDS can operates actuator forcefully,
mnput/output value monitoring and self diagnosis.

2. Select model and "BCM".
3. Select the "SIB" to check.

4. Select "Current data", if you will check current data of power window system. It provides input/output status of S.

&2 Current Data 21/42 Q

( standard Display 3 )| Fuillist 3 ) Graph 2 )(ems Lists | ResetMinMax || Record | Stop 2]

I Sensor Name Value Unit
O Power Window Relay ON -
[JAssist Door Actuater Position Switch UNLOCK -

[ Driver Door Actuater Position Switch UNLOCK -
[OJAssist Door Key Unlock Switch OFF -
[ Driver Door Key Lock Switch OFF -
[ Driver Door Key Unlock Switch =

5. If you will check the power door lock operation forcefully, select "Actuation test".

8 Actuation Test .

Test items | -

& Duration Until Stop Button
Front deicer relay

Central Door Lock Relay
r 1 Unl

Power window relay e

Tumn Left Signal ¢ Result Success

Turn Right Signal -

Flasher Sound Relay{Option)

Static Bending LH Output

Static Bending RH Output Start Stop

¢ Conditions [BATTERY ON

| €

Body Electrical System > Windshield Deicer > Components and Components Location

Component Location



1. Windshield deicer relay (Built-in engine room relay | 3. Windshield deicer
box) 4. Deicer connector

2. Windshield deicer switch

Body Electrical System > Windshield Deicer > Description and Operation

Description

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 1s the same that of rear window defogger system.

Since the generator "L" 1s 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




Inspection
1. Remove the cowl top cover. (Refer to the wiper)

2. Disconnect the windshield deicer connector (A) from the wiper motor linkage.

\

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

Inspection
1. The windshield deicer switch mputs can be checked using the GDS.
2. To check the mput value of windshield deicer switch, select option "Body Control Module".




3. Select option "Current Data of smart junction box".

£ Current Data :
( standardDisplays ) Fullist ) Graph 2 )(tems Lists |( ResetMinMax )| Record | Stop 2]
i Sensor Name Value Unit
EDTallgatcﬂ'mnk Release Switch OFF -
 OBrake Fluid Switch OFF -
| Ognition 1 ON -
| Olgnition 2 ON -
;D Front fog lamp relay OFF -
| OJAY Tail Output OFF -
ED Tail Lamp Relay OFF -
| OHead Lamp High Output OFF -
|CJHead Lamp Low Output OFF -
ED Front Deicer Relay OFF - a

4. To check the mput value of windshield deicer switch in force mode, select option "Actuation Test of smart junctior
box".

& Actuahon Test (L)

¢ Duration Untl Stop Buttan

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

Ii Test tems N

¢ Conditions BATTERY ON

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 windshield deicer switch from the center fascia lower panel.



Installation
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

Inspection

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

Testar probe . W\{
gp——— -

1
Tin Lol

Printed

heater lire

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

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

Burned out point




3. If a heater line 1s burned out between the center point and (-) terminal, the voltmeter will indicate OV.

Burmmed out point

\ L ——

/

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 1s generated or changes to OV. The point where the voltage has changed is the open-
circuit point.

Vohage changes before and
after opan circulted point

Here is a voltage 0V Terminal
L4
(—)

h

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 nepgalive —_

terminal side |Section L

with no broken grid line) B
s

(Section with broken gnd
line] Center pont

£ -
’-P \

/
Postive

teminal

“ester B g

reads resistance
twice a8 large as tester temmnal

Repair Of Broken Heater Line
Prepare the following items:
1. Conductive paint.

2. Paint thinner.
3. Masking tape.

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

Inspection

1. The rear glass defogger switch mputs 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 mput/output value of BCM, "Cwrrent DATA". It provides information of BCM mput/output

conditions of smart junction box.

B Current Data 21/42

( Standard Display 2 )| Full Lst

) Graph  2)(items List 2 )( Reset MinMax ) Record ][ Stop 2]

\ Sensor Name Value Unit

[ Rear defogger relay OFF - -
[ Burglar Alarm Horn Relay OFF -

[ Start Inhibitor Relay OFF -

[ Tailgate{Trunk Release Relay OFF -

[0 Central door lock 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 juncti

box".

£ Actuation Test

Test ltems »

Rear defogqer 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] v
¢ 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")

A
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3. Remove the heater control unit contained the rear glass defogger switch from the center fascia panel.

Installation
1. Install the heater control unit.

2. Install the center fascia panel.

3. Install the crash pad gamish.

Body Electrical System > Windshield Wiper/Washer > Components and Components Location

Component Location



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

Inspection
Check for continuity between the terminals while operating the wiper and washer switch. If it is not normal condition,

replace wiper and wiper switch.



B
Wiper Switch
~__Tarminal
S 3|92 |8|10|1 4|5
Position ™
MIST o0 o0
OFF Oo+—0
AUTO O+—10 | O+0 OO
LOW C O
HI O O

Washer Switch

fnx‘.‘x%_ _Termiﬁal [

11 10
[ Position .

OFF

ON O—
Removal

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

B Screw

fj&m

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.

NS ([ -
S
_ L,;s) A

Installation
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



O« [23~ 27
(2.3 ~ 2.7, 16.6 ~ 20)]

\Q} ) o -6
Oy fo (7~ 11
1/‘“\_\\ g (0.7 ~1.1,5.0 ~ 7.9)]

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).

O

§)

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
Wwiper arm.

o

4. Disconnect the washer hose (A) connected to cowl top cover.

A

.




5. Remove the weather strip and the cowl top cover (A) after removing rivets.

6. Disconnect the wiper motor connector (A) from the wiper motor & linkage assembly.

Fa
/
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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.

H]
Before remving the wiper motor and linkage assembly, make sure that the linkage is stopped at auto stop
position.

To mstall the wiper motor crank arm exactly, check that the linkage 1s 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 ﬁ

®
To mstall the wiper motor crank arm exactly, check that the linkage 1s 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.

&

Y

11. Remove the wiper motor bracket (A) after loosening the bolts.

Installation
1. Install the wiper motor.

2. Install the crank arm.

Tighting torque:
24.5~264Nm (2.5~ 2.7, kgf:m, 18.0 ~ 19.5 1bf.ft)

(2

To mstall the wiper motor crank arm, make sure that the linkage 1s aligned with the crank arm in straight
line and set the angle of each linkages exactly.

LS

. Install the lower and upper linkage to the wiper motor crank arm.

To mstall the wiper motor crank arm, make sure that the linkage 1s aligned with the crank arm in straight
line and set the angle of each linkages exactly.
Be careful not to bend the linkage.

4. Install the wiper motor and linkage assembly and then connect the wiper motor connector.

Tighting torque:
7 ~11Nm (0.7 ~ 1.1, kgfm. 5.0 ~ 7.9 Ibf.ft)

5. Install the cowl top cover.



6. Install the windshield wiper arm and blade.

Tighting torque:
22.5~264Nm (2.3 ~2.7kgfm, 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.

7. 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 washer, confirm 50% or more of washer fluid lands within the spray area.
- If the spray area 1s not within the standard positions, adjust the nozzle(s).

Unit : mm
Specified position Distance (in) Distance (mm)
A 20.24 5143
B 2.46 62.6
C 12.33 3133
D 7.39 187.7
E 6.41 162.8
F 7.32 186
G 13.56 344.6




Inspection

Speed Operation Check
1. Remove the connector (A) from the wiper motor.

NO Description NO Description
1 GND 4 LOW
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.

[_Termina 5 | 4 .
o . 5
Position ™. |
OFF [
LOW [ —,
HIGH | O——C

(¥
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

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

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.

'\ 3 L3 7
; | [Front)

NO Description NO Description
1 GND 2 Washer (+)
M2
A +
M
°
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 1s down.
There should be no continuity when the float is up.

4. If the contmuity 1s not as specified, replace the washer fluid level switch.

“._Terminal |
T 1 2

Position ~

Over 650cc |
Under 650cc ] Oo——F—0

(Tolerance | -50cc - +100cc)




Removal

H

- When servicing the washer pump. be careful not to damage the washer pump seal.
- Do not operate the washer pump before filling the washer reservorr.
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).

. 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).

=
c
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Installation
1. Install the washer reservoir.

Before stalling the pump motor, check the filter for foreign material or contamination. if necessary. clean
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

Description

The Rain sensing windshield wiper system is a wiper system that, i 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.




A

System Function

Basic Principle

Emitted Beam from luminosity diode is reflected entirely against the windshield exterior, and then turn into photo
diode.

[f there 1s water on the windshield exterior, beam separates optically, and the degree of remained beam 1s measured
in the photo diode.

What there i1s 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 1s needed manual wiper switch operation by the
driver.

Body Electrical System > Windshield Wiper/Washer > Rain Sensor > Repair procedures

Inspection

Rain Sensing Wiper
1. In IGN2 ON state, if auto switch mput (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 1s turned on, a single wipe will be performed.

on
Wipsar @uto
OFF

DFF AT

O
1GM 2

Wia ko ON [ 1
renkay
OFF . L

3. A single wipe will be performed whenever rain has been detected (Rain Detected signal from Rain sensor) and
the wiper switch 1s moved to the AUTO position. But a single wipe will not be performed when the wiper switch
1s moved to the AUTO position and OFF signal is being received from Rain sensor. But if the wiper switch 1s
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
o3 N T om Ll on
OFF
[ I
Wipar ado o AJTOY  LAUTOY, MITO |
nr
Wiper an 1 — —
[ OFF : 5“‘* - ‘\:- - | L
!""“‘" |Sege -'_:m;le|

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 1s 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.

Han Delsoied OFF Fain Dewcteo

Wi low o™ —I
s OF F ’
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. 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 mput faulty rain sensor from the rain sensor
has a duty cycle corresponding to Fault 1. The confirmation delay for the failure 1s of 1 sec.
When this failure 1s 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 1s set, the wiper won’t make any additional wipe.

Fain sensor

1
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Bansthity adjust
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VW ooy ] o,
feday OFF

Rain Sensor Fault 2 - Glass Attachment Fault Detected

This failure is detected when the wiper is in automatic mode and the mput faulty rain sensor from the rain sensor
has a duty cycle corresponding to Fault 2. The confirmation delay for the failure 1s 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 mput 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 1s 0% or 100%.
The confirmation delay for the failure is of 1 s.

When this failure is detected, the wiper outputs are OFF.

Removal
H]

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)

N
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2. Remove the wiring harness connector (D) from sensor
2 . . -
2.

Rain sensor module is attached to the front windshield by glue replacing the front windshield. remove the rain
H]

sensor module from the existing front windshield and install on the new front windshield
Installation

+ 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 ramn sensor bracket to the windshield glass using the tape

Hracket
& “
B
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Windsrield g as

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

Components

[ECM]

= Connector A

-
LED indicator | Rearward looking sensor Forward looking sensor
ON/OFF switch
Pin |
. ON/OFF
Ignition EC
S 0 — mirror
. Reversa signal gonirol
GND
3 8 _
OEC (-)
2 7
OEC (+)
1 6 |
Pin Description
1 -
2 QEC (+)
4 3 -
12 3 4 5 4 -
E B EER 5 -
6 7 8 9 10 6 -
" B EEBN
\ 7 OEC ()
8 GND
9 Reverse signal
10 IGN (+)




[ECM + Home Link + Compass]

LED indicator

Compass display

ON/OFF switch
Reward locking sensor

Connector
5 10
4 9
3 8
2 7
1 6
12 3 4 5
" EEEN
6 7 8 910
E E EEBR

Connector
Forward looking sensor

Ignition EC ON
mirror OFF
Reverse inhibit Bonteol
GND
HlL 1
Home HL 2
Battery ( |
Y ) Link HL 3
Pin Description Current
1 -
2 QEC (+) 300mA MAX
3 -
4 R
5 -
6 Battery (+) 150mA MAX
7 OEC _1_-_) 300mA MAX
8 Ground 1500mA MAX
9 Raverse inhibit 15mA MAX
10 IGN (+) 150mA

Body Electrical System > Electro chromic Inside Rear View Mirror > Description and Operation

Description

The ECM (Electro Chromatic inside rear view Mirror) 1s 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 1s 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 1s 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

Inspection

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.

[f this test 1s performed in daytime, the ECM may be darkened as soon as the front sensor is covered.

5. When the reverse gear 1s 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.

LS

Remove the mirror wiring cover (A).

. Disconnect the mirror connector (B) and remove the mounting screw (A).

A— b

. Slide the inside rear view mirror rearward to

remove the inside rear view mirror assembly (A).

™

Take care not to damage the mounting bracket during removal.




Installation
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

Function

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

[f 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 m 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 naccurate 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.

LS

. 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 1s displayed. If the zone number 1s 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 af least 2 circles at less than 5 miles per hour (8 kny/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.

n

. If the vehicle's compass headings become inaccurate as before, do the following procedure agai.
#
If new vehicle 1s 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 button 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

Zone Map




H]

1. Do not mnstall 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

Components
5 4
1
<
2 |
SRS
3 5
3
1. Hands free call switch 4. Front right speaker
2. Mic 5. Audio head unit (hands free control)
3. Front left speaker

There 1s no hands free jack. This system supports Bluetooth(wireless system).




Body Electrical System > Hands Free System > Description and Operation

Function
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

H

[f the vehicle 1s moving do not use a cellular phone or connect the Bluetooth phone.

H
* 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
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.

« If the command is not recognized. the system will announce "Pardon" or No mput 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
consecufive times.

+ At any time if you say "help”. the system will announce what commands are available.

Menu tree



|[ Setup Pair phone

— Salect phtmal

Deleta phoe|

— Bluelooth off

[ Phonsbook | { Add entry I By vokce |
| By Fhone .
:Chang’a_j
[Dalete nama
Call 11 By name
‘ 1 By nu‘nberj
Phone Setup

All Bluetooth® related operations can beperformed by voice command or by manual operation.

* By Voice Command:
Press'«t button on the steering wheel to activate voice recognition.

| PHONE = &

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 knob.

SETUF (co
Phone Setting

| Scroll | sDVC | Media

Csar T S

3. Select desired item by rotating the TUNE knob, then push the knob.
PHONE | @
Pair Phone

BT | select | Priory

| Delete |Advanced @ o

4. Select Advanced item to enter ADVANCED mode.

ADVANCED | =
Incoming Volume
EREM Contacts Language

CBTOff || *=

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 ¢ again and then a beep isheard.

. Say "Pair Phone".

LS

4. Say “Yes” to proceed.

n

. 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.

1. Press [« button.

2. Say "Set Up".

. Say "Select Phone" after prompt.
- The system lists all the registeredphone names.

LS

4. Say the name or number of desiredphone from the list.

n

. Say "Yes" to confirm.

6. 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 1s not found.
If the system does not recognize the voice command.

Deleting phone
The paired phone can be deleted.
- When the phone is deleted, all the informationassociated with that phone 1s also be deleted (including
phonebook).
- If you want to use the deleted phonewith the audio system again, pairingprocedure must be completed
oncemore.
1. Press [« button.

2. Say "Set Up".

. Say “Delete Phone” after prompt.
- The system lists all the registeredphone names.

LS

4. Say the name or number of desiredphone from the list.

n

. 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 1s enabled:
1) “Priority” checked phone.
2) Previously connected phone.
3) Gives up auto connection.
1. Pressl+ 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, tfransmit 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]

G K
BITIN | 2 SoKE mrKy ERE
9 -
VOICE | B/OFF,  B/ON
AUDIO () | 5 SW1 | SwW3 - Sw2
a4 -— -— .
ILL (+)
1
ILL (-)
6
(RH]
Connector RH
‘eesese
| 654321
Pin No. Description
1 llumination (+)
2 Bluetooth (Signal input)
3 -
4 ;
5 Audio head unit (Ground)
6 lllumination (-)

Body Electrical System > Hands Free System > Hands Free Switch > Repair procedures

Inspection



1. Check the hands free remote control switch for resistance between terminals in each switch position.

Switch Connector Resistance
terminal (£E5%)
Send 2-5 34.1kQ
End of call 2-5 12.1kQ
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.

Sy




n

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

P

\

&
e

V

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

2. Reassemble the steering wheel.

3. Reassemble the driver airbag module.

(1]

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

Inspection
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.

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 contmuity of Mic between terminals.

Mic (1 (3) I
o J
Fainy
. J Mic

Mic (+] (2, ‘ (+]

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
system (12 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 | Refer to IOP sheet
the phone. IOP : Inter-operability
Not connection User’s phone or Bluetooth device of Car Retry pairing
dose not register
Bluetooth device to connect
Bluetooth system cannot communicate with | Waiting Iminute then Retry connection or
the phone. 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, | Stop other menu then set normal mode

mp3. game, efc..)

Bluetooth system cannot communicate with
the phone

Refer to IOP sheet

Body Electrical System > Panoramaroof > Components and Components Location

Component Location




3. Panoramaroof motor & controller

1. Panoramaroof
4. Roller blind motor & slave controller

2. Panoramaroof switch

Body Electrical System > Panoramaroof > Schematic Diagrams

Circuit Diagram (1)
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Circuit Diagram (2)




[Panoramarcof swich]

Panoramarocf swich

No. Description
1 GND
2 -
3 Signal A
4 Signal B
5 Signal C
6 Signal D

Body Electrical System > Panoramaroof > Panoramaroof Switch > Repair procedures

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

2. Remove the overhead console lamp assembly.
(Refer to the BD group - "Roof trim")




3. Check for contiuity between the terminals.

| T
| F,mli;-if'm'"a_" 113 4|5 |68
Open (1st click) O—0
| Open (2nd dick) | O——O —0
I Tilt up O
Tilt down Oo———=0
I Close (15t click) { L——-:—*. 3 I
Close (2nd click) O O —O

4. If the continuity 1s not as specified, replace the panoramaroof switch (A).

Body Electrical System > Panoramaroof > Panoramaroof Motor > Repair procedures

Inspection
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.

pﬁ;mlwfem'“a' 3|5 10| 4 09
Open stelick) | & | &
Open 2ndclick) & | 2 =
Thup - ©® ' <] ' !
Tilt down - @ ‘ - [
Close (1stclick) | @ I'e
Close (2nd click) . F] | o | =2 ‘

5. Make these mput 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.s t Test: Desired result
condition

Check for voltage to ground:

1G2ON There should be battery voltage.

LS

Under all | Check for continuity to ground:
conditions| There should be continuity.

Under all | Check for voltage to ground:
conditions| There should be battery voltage.

6. Ground the terminals as below table, and check that the roller blind motor operates.

~——_ Teminal| I
§ ~—. 5 1
Pasition ~

|
Maotor

T i

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 1gnition 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:

1. The panoramaroof ECU detects the Run- time of motor



2. Motor can be operated continuously for the 1st run-time(120 = 10sec.).
3. The continuous operation of motor stops after the 1st Run-time(120 + 10sec.).
4. Then Motor 1s not operated for the 1st Cool-time(18 = 2sec.).

5. Motor 1s operated for the 2nd Run-time(10 = 2sec.) at the continued motor operation after 1st Cool-time(18 +
2sec.)

6. The continuous operation of motor stops operating after the 2nd Run-time(10 = 2sec.)
7. Motor is not operated for the 2nd Cool-time(18 + 2sec.).

8. 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.

(o] 1 1

4 0]
Bunmaol
sl

F

T1:120+10sec., T2 : 18+ 2 sec.,
T3:10£2sec., T4:18+2 sec.

Body Electrical System > Lighting System > Specifications

Specification
Item Type Watt (W)
Bulb (H7 55
LOW Bulb (g{ls)) 35
| 3
Head lamp Bulb (11 ;
u 3
HIGH
Bulb (H1) 55
FRONT Bulb (W5W) 5
Side marker Bulb (W5 5
REAR (WSW)
LED
) FRONT Bulb 27W) 27
Turn signal
REAR Bulb 27W) 27
Position FRONT Bulb (8W) 8
Fog lamp FRONT Bulb (HS) 35
Bulb (8W) 8
RE
_ AR LED 0.9
Tail lamp
ouT) Bulb (8W) 8
LED 1.6
REAR(IN) LED 5.7
Ston | REAR(OS) Bulb 27W) 27
op lam
by LED 7.8




HMSL LED LED
Back up Bulb (16&18W) 16&18
O/Head console MAP Bulb (10W) 10
CTR Bulb (10 10
Room lamp (10W)
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)




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)

/r[BULB] 3 5

8~ A
/
)
9

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]

6

2 — ,.'
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. Ignitor
Ignitor (A) 1s an electromagnetic transformer that receives current from ballast and boost voltage to light on the
arc light source i any environment.

3. Ballast
(1) Ballast (A) delivers an mstant high voltage pulse to the ignitor electrode, to initialize discharge m the source.

(2) Ballast supplies the stable power to the bulb and the ignitor during initialization and normal state of arc.

7
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4. Stabulity
(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 1s short.

(5) Doesn't operate if the bulb burnt out.

Body Electrical System > Lighting System > Head Lamps > Repair procedures

Inspection




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).

.'.|
=

If a headlamp goes out after a period of operation but will immediately relights when the headlamp
switch 1s cycled it is likely the HID lamp needs to be replaced.

i

Visual Check

.' b
‘h
=,
\

. Service procedure and warning (HID)
No. Item Service procedures Warning Remarks

1. Disconnect the power

connector from the lamp. + Disconmect the head I  Other
1 Replacement of | 2. Remove and replace the lamp ower connector to avoilc)l description 1s
lamp assembly assembly. El oh voltage the same as the

3. Connect the power ' o halogen bulbs.
connector.

1. Disconnect the power
connector from the lamp.
(head lamp, turn signal, head | « Disconnect the head lamp
lamp leveling device) power connector to avoid

2. Remove the lamp assembly. high voltage.

5 Replacement of 3 Remove fhe ballast and dust | B¢ careful not to Qanmge the
the Bulb cover bulb and use genuine bulbs
' only.

4. Remove the bulb socket and . )
eplace the bulb * Do not apply excessive force
feplace the buib. and fit it correctly.

5. Installation is the reverse of
removal.

1. Disconnect the power
connector from the lamp.




2. Remove the lamp and then
he ball dthe d _ * Replace the
the ballast and the dust cover. ballast only and

3. Remove the head lamp _ mstall the used

. Eep];acli?‘[ent .(:lf leveling device and then the + Disconnect thi he?d lam.lc)1 Jamp.
e Ballas (w1 1 bulb socket. power connector to avoi + Replace the
built-in ignitor) high voltage.

4. Connect the bulb socket on sub assembly
the replacement ballast and except the
nstall the leveling device. ballast.

5. Installation is the reverse of
removal.

1. Power supply should be
according to the rated
capacity. + HID lamp

2. Use the rated fuse and wire. |, 5y parts should be serviced ji]hs(::lll(itlll?);be

4 |Others 3. Bulb socket shall be free only at specified service o
. : other cars
from moisture or dirt. centers.
(Dangerous,

4. Do not apply the ballast fire may occur.)
severe shock, water, or
extreme

2

HID lamp shall not be used on other cars.(Fire may occur.)

Fire may occur when HID lamp nitially 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 1s HID feature)

800 | ~ 3 -
Typoal Colar Termperaium Changs

B. Color Coordmates by Lifetime

nack Sotor difh onee 2000 h e
=crl - — 1
¥ 0,38 e = pewckiar curve
w " - —

_’nlJ..f -
- ——
. 0.4 - -
as _———__Tf.'-_fi wcHication
0.3 —— e — Hg-coetaining
— e

0,5 — -

[} 0.5 0,04 0,40

culer Locedinane x

C. Chemical compounds in an arc tube :

1. Xenon gas(an inert gas . protection of arc tube)

A. The change of color occur during mixing three Elements in the HID bulb.

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
+ Jodine(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 1s more than Sc. )
+ 10 Hour : Bright Blue (Na and Sc are similar ratio.)
+ 1000Hour more : Blue ( Sc is more than Na.)
C. The end of lifetime : When HID used up Natrium and Scandium, a beam of light will be dark suddenly.

s0 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.




®
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Take care that holding clip (A) 1s not to be damaged.




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

Installation
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
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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

Refer to aiming

Without driver | 28.1(715) | 27.1(690) 13.6(347)
53.4(1,356) 44.3(1,126) 52.1(1,323) °
condition

With driver 27.9(710) | 26.9(685) | 13.4(342)

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 1s 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
Horizontal line of
CUT-OFF Line head lamp bulb center
€
B
iol
=
3
W1(Low beam) T
| Ground
L: 25 ft (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)
CAR axs Vertical line of the right

Vertical line of the left

fog lamp bulb center fog lamp bulb center

f Horizonial line ot

@ fog lamp bulb center
7s]
Upper limit @
o™
™
T
W3 (Front Fog)

Ground

L:9.8ft(3m)
Unit : in.(mm)

Replacement



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.

6. Installation 1s 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.

6. Installation 1s the reverse of removal.
@

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.

<&/

(]
lLal

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.

2

+ 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.

6. Installation 1s 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. Installation is the reverse of removal.

Body Electrical System > Lighting System > Room Lamp > Repair procedures

Inspection
Room Lamp
1. Check that the switch operates properly after disconnecting the room lamp connector (A).
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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.

@
Take care not to damage the part (B)

[A type]

[B type]




3. Replace the bulbs (A) and remove the screws if it 1s 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 |(B+) [ 1_](MOOD+)

(3]  [5] [&]

ROOM DOOR(+) DOOR(-) E(-)

No.. Description
Mood (+)

Room door (+)
B (+)
Door (-)
GND

DO jlWIN]=

Body Electrical System > Lighting System > Overhead Console Lamp > Repair procedures

Inspection
Remove the overhead console lamp assembly then check for continuity between terminals. If the continuity 1s not as
specified, replace the map lamp switch.



*\\-:\\R_‘f_t_sm Map lamp switch
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N
AN

Tarmiral \'\\ ON DFF ON OFF

8 i‘ Q
. \ 1
4 &

Left Right

e

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.




4. If necessary to replace the bulb, replace the bulb (C) after disconnecting the connectors.

Installation
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.

Installation
1. Install the bulb.

2. Install the trunk trim.

Body Electrical System > Lighting System > Hazard Lamp Switch > Repair procedures

Inspection

1. It will be able to diagnose defects of hazard switch with GDS quickly. GDS can operates actuator forcefully,
mnput/output value monitoring and self diagnosis.

2. Select model and "BCM".
3. Select the "SIB" to check.




4. Select "Current data", if you will check current data of hazard switch. It provides input/output status of SIB.

£ Current Data 21/42 i

( Standard Display 3 || Fullist 3 )  Graph 2 )(items Lists |( ResetMinMax || Record | Stop 3
, Sensor Name Value Unit

[OHazard Switch OFF -

[0 Central door unlock switch OFF -

[ Door unlock relay OFF -

O Door lock relay OFF -

[ HID Option OFF -

[ Static Bending Lamp LH Output OFF -

[ Static Bending Lamp RH Output OFF -

O Trunk LID Outside Handle Switch OFF -

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the heater comtral module.
(Refer to the HA group - "Controller")

Installation
1. Install the heater control module.

Body Electrical System > Lighting System > Rheostat > Repair procedures

Inspection
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 below picture.

Put on gloves to protect your hands.



4. Disconnect the rheostat connector (A) from lower crash pad switch.

|

F

5. Operate the rheostat switch and check for continuity between terminals.
= Tesmiral - ——— —
Postion | Up Down  Remark
2 Q Q GND
f I
6 L Down
5 O Up
1 O — 1 [-L ()
4 -ZI_II—w—‘? ILL {4+)

Body Electrical System > Lighting System > Front Fog Lamps > Repair procedures

Inspection
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 contmuity 1s not as specified, replace the multi-function switch.

J | " AT

sbididliisuia |
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Vel et
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Front Fog Lamp

e _Tt'Hﬂ"III‘Iu|
Pesition _
OFF

ON _ Oo———O

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.

R

Installation

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")

4. Remove the soundproofing felt (A) to remove the wiring.

Nz:vg\
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. Remove the high mounted stop lamp after removing screws and hook (A) carefully.

Installation
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).

4. Remove the mounting nuts (4EA).

e
o c: /
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5. Remove the rear combination lamp (A) after disconnecting the connector (B).
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6. Replace the tail/stop lamp and turn signal lamp bulbs (A) by turning the sockets (B) counterclockwise.

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 i 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.
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Installation
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 1s 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.

\} p
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Take care not to damage the murror 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).

o

Installation

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 muror.

3. Connect the battery terminal (-).

Body Electrical System > Lighting System > Troubleshooting

Troubleshooting
1. The lamp switch mputs can be checked using the GDS.

2. To check the mput value of lamp switch, select option "Body Control Module".

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

& Current Data :_.
[ Standard Display ¢][ Full List :J{ Graph :J[Itama List :j[RaaetMmMax.J( Record ][ Stop :]
[ Sensor Name Value Unit
[JKey in switch{Manual Key Type) IN - o
[Oacc ON -
OGN ON -
CIGN2 ON -
O Tail Lamp Switch OFF -
[OHead Lamp Switch OFF -
[J Auto Light Switch OFF -
[OHead Lamp High Switch OFF -
[ Front Fog Switch OFF -
[ORear Fog Switch OFF -
CIWasher Switch OFF -
CIINT Switch OFF -
CIMist Switch OFF -
[JKey Inter Lock Switch{Manual Key Type) OFF -
[ Stop Lamp Switch(5AT Only) OFF -
1 RPAS Off Switch OFF -
[JRoom Lamp Output ON -
[ Foot Lamp Oulput ON -
O lgnition Key Hole lllumination[Manual Key Type) OFF -
[ Auto Light Power ON -
CJAV Tail Output ON - 2




4. To check the mput value of lamp switch in force mode, select option "Actuation Test".

£ Actuation Test

Test ltems

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 Seal Belt Left Indicator

Rear Seat Belt Center Indicator

Rear Seat Belt Right Indicator

Rear Seat Warmer Left{Option)

Hear Seat Warmer Right[Option)

>

® Duration » Conditions # 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 lamps do not light Rheostat faulty Check rheostat
(Tail Jamps 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
e e Room lamp fuse (10A) blown Check for short and replace fuse




AVLIAR LALILp) QOCD LIV LELL

Luggage room lamp does not light

Map lamp switch faulty Check switch

Wiring or ground faulty Repair if necessary

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. ImA (When head lamp lighting)
50 1.42+0.31V
Mummations (LUX) 100 2.63 £0.58V
150 3.84+0.84V

Body Electrical System > Auto Lighting Control System > Components and Components Location

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

ECM
A/CON

Sensor

5©-O-6
@_

h3

No. Description
Auto light signal
Auto light GND

Photo signal (RH)
LED power (B+)
LED CGND (To BCM)
Photo signal (LH)
Photo power (SW)
Auto light power (5V)

1/12/3/4/5/617/8

[ Auto Light Connector |

[» 0 B I e > I 0 T - T B S T

Body Electrical System > Auto Lighting Control System > Auto Light Switch > Repair procedures

Inspection

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.



Lighting Switch (Auto Light)

“~_Teminal

~. 1 2 4 3
Fosion

CFF

Tail o

HlLamg O

AUTO

Body Electrical System > Auto Lighting Control System > Auto Light Sensor > Repair procedures

Inspection
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 mput.

The auto light control doesn't work if the pin sunlight supply (5V regulated power from Ignition 1 power to sunlight
sensor) 1s n short circuit with the ground.

IfIGN1 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 1s present, the head lamp must be turned on without taking
care about the sunlight level provided by the sensor.

This 1s designed to prevent any head lamp cut off when the failure occurs during the night.

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the auto light sensor (A) from crash pad upper side by using screw (-) driver.

A

B4
Apply the protective tapes to auto light sensor and its related parts.

-

3. Remove the auto light connector.




Installation
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

p.

1. Head lamp leveling unit

2. Head lamp leveling actuator

Body Electrical System > Auto Head Lamp Leveling Device > Head Lamp Leveling Actuator > Repair
procedures




Inspection with GDS

Initialization and diagnosis sequence by using GDS equipment.
Below content summarize the procedure for A/S using GDS.

No.

Procedure

Locate vehicle to flat plane

Tire check

IGN1 ON

Head lamp Low Beam ON

Connection with diagnostic tool

Initial command by diagnostic tool

Clear DTC Code

IGN1 OFF — ON

[ T o T I T R L e e S S R

Re- Connection with diagnostic tool

—
o

Checking of HLLD output value as 15% and DTC Code

[a—
—_

HLLD actuating by diagnostic tool command

—
[Se]

Head lamp mechanical Initial Aiming

@

2. Should check of HLLD output value after initial setting.

1. There’s no loads in vehicle and vehicle should be on flat plane.

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

= System Identification |

Data Treatment

= Parameter Setting & Zero position Initial |

Inspection/Test

©  Headlamp Levelling




2. GDS can operates actuator forcefully, nput/output value monitoring and self diagnosis.

LS

& Current Data

( StandardDisplay 5 )| FullList

-
-

X

Graph 3 |(items List 3 | Reset MinMax || Record | Sstop 2

| Sensor Name

Value | Unit

[ Vehicle Speed

[ Actuator Clutch Position

[ Sensor Angle

[JRear height Sensor raw Yoltage
[ Supply voltage

O Head Lamp Status

0 kmfh
0D %
-45.00 DEG
0 mv
0.0 VvV
OFF |-

. To perform functional test on AHLS outputs, select "Actuation Test".

& Actuation Test

Test Items

HLL min position
HLL max position
HLL failsafe position
HLL reference run

Until Stop Button

IG. ONJENG.OFF

Starl Stop

. Select " Parameter setting & Zero position Initial".

| Parameter Setting & Zero position Initial

[ Model Selection and Leveling Initialization ]

The purpose of this mode is to initalize of headlamp  The angle
s variable to the vehicle. So, the headlamp module is initialized

when tha unit is substituted

[ Condition ]
1. Vehicle : Empty and Stop

2 Ig On

Press [OK] button, if you are ready




Parameter Setting & Zero position Initial

[ Modal Selection and Levaling Initialization ]

The purpose of this mode is to initialize of headlamp  The angle

Press [OK] button, after verifying

[mr_u module is initialized

that vehicle is empty

. Confirm that AHLS operate forcefully in "Head lamp leveling" menu.

| Headlamp Levelling ﬁ

[ Auto Headlamp Level Control ]

The purpose is to check the actuation of headlamp The angle is

changad by input value that user can control

[ Condition ]
1. Vehicle : Stop

2. g On

Press [DOWN/UP] button for changing the angle. Press [SET]

button, if yvou want to intialze the angle of headlamp
Current Value 0%

Prass [START] button, if vou start to test




i 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 Ig On

Press [DOWN/UF’] button for changing the angle Preass [SET]

button, if vou want to initialize the angle of headlamp.

Output Value 0%

Input Set Value 15 %

Headlamp Levelling

[ 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. Ig On

Press [DOWN/UP] button for changing the angle Press [SET]

button, if vou want to initialize the angle of headlamp

Qutput Value - 30 %

Input Sat Value 30 %

N O N

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.

W s

-
Jo

A

4. Installation 1s the reverse of removal procedure.

Body Electrical System > Auto Head Lamp Leveling Device > Auto Head Lamp Leveling Unit >
Schematic Diagrams

Circuit Diagram




CONNECTOR PIN LAYCUT
PIN DEFINITION
1 GND
2 N.C
3 N.C
4 DIAGMOSIS K-LINE
5 IGN
6 VEHICLE SPEED
7 HEAD LAMP ON/QFF
8 HLI D SIGNAI
9 N.C
10 N.C
BLOCK DIAGRAM
IGNITION | - .- Voltage Regulator
Reset-Generator
GND ; DC-Motar ' H{th?
Control
SPEED SIGNAL ~— PWM Input
HLLD
(RH)
K-LINE -1 K-Line ] MICOM
HEADLAMP ON - Analeg Input
SIGMNAL EEPROM

Body Electrical System > Auto Head Lamp Leveling Device > Auto Head Lamp Leveling Unit >
Description and Operation

Description

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 mput signal following the vehicle's statically changes.

Head lamp beam 1s automatically operated by chassis tilt.

Operation




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 1s 2° and above, head lamp is operated after max. 1.5 sec.

4. On driving : If vehicle velocity 1s 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
. Sensor mounting bracket
. Sensor linkage

(Y ]

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 mput
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

Inspection

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.

Installation
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 '
N i ! Encoded _ . Engine ECU
T | SMARTRA Ui ol
o /

<

RF Commnication

Key cylinder

Diagnosis

Body Electrical System > Immobilizer System > Schematic Diagrams

Circuit Diaram



B+ (12V) —@)

GND —3) Diagnos s
Smartra unit ® {Engine ECU|

n

Communication
Line

Coi antenna

IH]

I_a'ase

Coll antenna Smarira 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

B.

in the ignition key, an antenna coil, a encoded SMARTRA unit, an indicator light and the PCM(ECM).

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 1s the most suitable
unit to control the SMARTRA.

. When the key 1s 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).

. 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.

. 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 1s turned OFF.

. If it 1s 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.

G. 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 1s
programmed mto 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 1s checked and the validity
of coded key 1s decided by EMS.

ENCRYPTED SMARTRA unit (A)

The SMARTRA carries out communication with the built-in transponder i the ignition key. This wireless
communication runs on RF (Radio frequency of 125 kHz). The SMARTRA 1s mounted behind of the crash pad
close to center cross bar.

The RF signal from the transponder, received by the antenna coil, 1s converted info messages for serial
communication by the SMARTRA device. And, the received messages from the PCM(ECM) are converted into an
RF signal, which 1s 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.

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 vehic
owner.
The procedure starts with an PCM(ECM) request for vehicle specific data (PIN code: 6digits) from the tester. Th
"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 pr
If incorrect vehicle specific data have been sent to the PCM(ECM) three times, the PCM(ECM) will reject the rex
of key teaching for one hour. This time cannot be reduced by disconnecting the battery or any other manipulation.
reconnecting the battery, the tumer starts again for one hour.
The key teaching 1s 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.
[f the key 1s already known to the PCM(ECM) from a previous teaching, the authentication will be accepted and t
EEPROM data are updated. There 1s no changed transponder content (this 1s impossible for a learnt transponder)
The attempt to repeatedly teach a key, which has been taught already during the same teaching cycle, is recognize



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 1s sent to the tester. The key ¢
invalid due to faults in the transponder or other reasons, which result from unsuccessful programming of data. If th
PCM(ECM) detects different authenticators of a transponder and an PCM(ECM), the key is considered to be inv
The maximum number of taught keys 1s 8

If an error occurs during the Immobilizer Service Menu, the PCM(ECM) status remains unchanged and a specific
code 1s stored.

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

When teaching the 1st key, Smartra registers at the same time.

V3 ™
L Connect the Scan-tool ‘
A

h

Insert new 15t key end turn IG. ON

Enter the key teacting mods

"

Input PIN code(6 digits)
(Remain minimum 3 seconds after input)

‘ I1st kay is ragisteed
v
Remove 1st key
Insert new 2nd key and turn IG. ON
(Remain minimum 3 seconds)

2nd key = regusterad
¥

Remave 2nd key

¥

Insar new 3r¢ key and tum IG. DN
{Hemain minimum 3 seconds)

I 3rd kay is ragisterad

Rarmove 3d key

i

Insert new 4th key and tum IG. ON
(ARemain minimur 3 seconds)

4th key Is registeed

Y
Remove 4th key
(__ Max. number of taught
) keys s B
Vs - e
Sequence completed
\ J

(1) PCM(ECM) learnt status.



| Selected

Select System

‘ENGINE H AT H ESC H AIRBAG H AIHICONl
‘ PIC ” TPMS H BCM H CODE |

IMMO
Immobilizer{IMMO)

ID Register

= Password Teaching/Changing

- 2 Neutral Mode

|
|
- = Limp Home Mode }
|
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Teaching

[ Teaching ]

Status | NEUTRAL

Input PIN code and press [OK] button

[ [s [s [o[7 [

[ Tesching ]

1st key teaching

Continue? (OK/CANCEL)




[ Teac hing 1

15t key teaching completed

2nd key teaching Continua? (QK/CANCEL)

Press [OK] button before removing key

[ Tea ching ]

Insart naxt kay and kay on

Press [OK] butten to continue.

Ok




[ Teaching ]

2rd key teaching completed!

3rd key teaching Continue? (OK/CANCEL>

Press [OK] button before removing key

[ Teaching ]

Irseart next key and key on.

Press [OK] button to continue,

Ok




Teaching

[ Teaching ]

3rd keyv teaching completad!

4th key teaching Continue? (OK/CANCEL)

Press [OK] button before removing key.,

o -

[ Teaching ]

Insart next key and key on

Press [OK] button to continue




Teaching

[ Teaching 1

dth key taaching complatad!

Sth key teaching Continua? (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 1s taught at the service station. The owner of the vehicle can select a number wit
digits.
The user password teaching 1s only accepted by a "learnt" PCM(ECM). Before first teaching of user password to
PCM(ECM), the status of the password 1s "virgin" No limp home function is possible.
The teaching 1s 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 1s "learnt” and the tes
sends authorization of access, either the old user password or the vehicle specific data. After correct authorization
PCM(ECM) requests the new user password. The status remains "learnt" and the new user password will be valic
the next limp home mode.
If wrong user passwords or wrong vehicle specific data have been sent to the PCM(ECM) three times continuous
intermittently, the PCM(ECM) will reject the request to change the password for one hour. This time cannot be re
by disconnecting the battery or any other actions. After reconnecting the battery, the timer starts again for one hou
(1) User password teaching



ID Register

= Neutral Mode ‘

© Limp Home Mode |

© Smatra Neutral Mode ‘

© Teaching ‘

Pasaswaord TeachingfChanging

[ Password Teaching/Changing ]

Password Status - Virgin

Input new password and press [OK] button.

] - -




word Teaching/Chang

[ Password Teaching/Changing ]
Password Status . Virgin

Input new password and press [OK] button

| EH{ ER| &8

Ok Cancel

[ Password Teaching/Changing ]

Password Status  Virgin

ton
fAre you sure? Ok/Cancel)

[Condition - ¥ On. ENG. O+ ]

Ok Cancel




i Pasaward Teaching/Changing

[ Password Teaching/Changing ]

Passward Teaching com plated!

Prees [OK] button

Ok

In case of putting wrong password, retry from first step after 10 seconds.

(2) User password changing

ID Register

e e e o o e e e o e e o e e e = = = = = = = = —

= Neutral Mode

= Limp Home Mode

|
|
< Smatra Neutral Mode ‘
|

- © Teaching




: Passwaord Teaching/Changing

[ Password Teaching/Changing ]

Password Status @ Learnt

Input old password and press [OK] button

L) | .-

Ok Cancel

Pasawnrd Teaching/Changing

[ Password Teaching/Changing ]

Password Status | Learnt

Input old password and press [OK] button
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| Passwnord Teaching/Changing

[ Password Teaching/Changing]

Password Status | Learnt

Input new password and press [OK] button

[0 [o'[o [o]

Pasawnord Teaching/Changing

[ Password Teaching/Changing J

Password Teaching completad!

Prese [OK] button.

Ok

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 1s 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 statio:
The user password can be sent to the PCM(ECM) via the special tester menu.
Only if the PCM(ECM) 1s 1n status "learnt” and the user password status 1s "learnt” and the user password 1s corre
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 1s not possible.
If the wrong user password 1s sent, the PCM(ECM) will reject the request of limp home for one hour. Disconnecti
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.
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< Password Teaching/Changing !

< Neutral Mode j

© Smatra Neutral Mode [
|

= Teaching

i Limp Home Made

[ Limphome Mode ]

Input user password and press [OK] button.
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Limp Home Made [

[ Limphome Mode ]

Input user password and press [Oh’] button

[ 66 [

Limp Home Mode

[ Limphome Mode ]

Input user password and press [OK] button

Test completed !

Press [OK] butten

Ok

2. Limp Home By Ignition Key
The limp home can be activated also by the ignition key. The user password can be mput to the PCM(ECM) by
a special sequence of 1gnition on/off.
Only if the PCM(ECM) 1s mn status "learnt" and the user password status is "learnt" and the user password 1s
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 mput, the timer (30 sec.) will start again.
After ignition off, the PCM(ECM) 1s locked if the timer has elapsed 8 seconds. For the next start, the mput of the
user password 1s requested again.
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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 installirg PCM(ECM) of car A’ on car "B"
@ All non virgin PCWECM)'s need 1o be neutralized before
installing o1 the other vehicies.

4

| Nsutralize ths PCM(ECM) of car “A"

4

[ Installing the PCM{ECM) of car *A* on car "B

+

| Reglster the keys with the PIN code of car "B*

4

Registar adcitonal keys (Maximum of keys)
& All phasas ol key registration shoJld be
completed in under 10 seconds

‘

| Reguotretion compieted

2. Things to remember before a replacement (Keys & Additional registration)

Repace keys & additional registration
® YOU mMust know tha FIN code before

executing this procedue

+

Turn the key 1o the C ON position

l

Initialize the PCM(ECM) (Under the Neutral Mode)

+

lseerrt ther iy you want to mgedsee and

turn it to the IG DN position

4

Regester the key (Under *he Teaching Mods)

+

HRegister additional keys (Maximum of 8 kays)
% All phases of key registration sholld be
completsd in under 10 seconds

+

Regstration 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 1s registered and master key #2 1s 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 1s registered and key #2 1s not registered, put the unregistered master key #2 i 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 mcorrectly 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 1s inserted and after ignition on 1s 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) 1s 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 contimuously 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.

2

+ 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 |
. [Leant| Limp @ Twoe K User |
EMS | Key | home |Ignition

Password

" Nautral ‘ No | No | No | Yas No




Select System

Selected
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Immobilizer(IMMO)
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[ Neutral Mode ]

Input PIN code and press [OK] button

L -

Neutral Mode

[ Neutral Mode ]

Input PIN code and press [OK] button.

[o [ [z [7[6[5

(G ]




Neutral Mode

[ Neutral Mode ]

Input PIN code and prese [OK] button.

Are you sure? (Ok / Cancel )

=z

Neutral Mode

[ Neutral Maode ]

; Input PIN code and press [OK] button.

Test completed !

Press [OK] button,

=




Neutral Mode |I§_]'

[ Neutral Mode ]

he Input PIN code ard press [OK] butten

IG. off, after 10 sec. then M& on

Press [OK] button,

© Current Data 1/4 ()
Sensor Name | Valuc  Unit
] 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 recetving the correct vehicle password from
GST, SMARTRA can be neutralized. The neutralization of SMARTRA 1s possible if DPN is same as the value
mnputted by GST.

In case that the SMARTRA status 1s neutral, the EMS keeps the lock state. And the start 1s not possible by "twice
1gnition"".

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.



H]
+ Neutralizing Setting condition :
- In case of "SMARTRA status", "Leamt"
- Input correct Pin code by tester
* Neutralizing meaning :
- Vehicle password(DPN Code) & SEK Code deletion.
- Permission of New DPN Learning.

[N_ Function| Engire Running | Learning |
\ Laarnt | Limp | Twica | o Lser
|SMARTRAN| Key | home | Ignitan Passworc

N % ‘ Ma e N
Nautal o [ b | Be 0
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Smatra Neutral Mode =z |

[ Neutrs! Mode ]

Input PIN code and press [QK] button

ENENENCHERER

Smatra Neutral Mode

[ Neutral Mede ]

Input PIN code and press [OK] button

Are vou sure? ( Ok / Cancel )




[ Smatra Neutral Mode

[ Neutral Mode ]

Input PIN code and press [OK] button

Teszt completed !

Press [OK] button

Smatra Neutral Mode

[ Neutral Mode ]

Input PIN code and press [0K] button

IG. off, after 10 sec. then IG. on

Press [OK] button

Smartra3d Status

Ok
2 Current Dala 14 _L'__]_I
Sensor Name Value Unit
] Number of Learnt Keys 0 -
[] ECU Status NEUTRAL -
[] Key Status LEARNT -




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]
~
%
x.'_-'._-;;"'gf-" ];
W g
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4. Disconnect the immobilizer 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.

[0]

- 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 1s 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).

3. Disconnect the 6P connector (B) of the coil antenna and then remove the coil antenna (A) after loosening the

SCrew.

4. Installation 1s the reverse of removal procedure.

Body Electrical System > Rear Parking Assist System > Specifications

Specification
Item Specification

Ultrasonic sensor Voltage rating DCS85V

Detecting range 40 cm ~ 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).

Body Electrical System > Rear Parking Assist System > Components and Components Location

Component Location
f;{‘
~ % l
2
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) 1s 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.
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System Operation
Initial Mode
1. RPAS checks the ID and Reference (shaping table) during the mitialization using LIN communication.

2. If sensor ID or sensor parameter 1s same with expected value, RPAS system is mitialized within 500ms after
turning IGN1 and shifting R gear.

3. If Sensor ID or sensor parameter 1s 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 mitialization.
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T1 : RPAS mitializing 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 1s a mode to inform the driver of the RPAS system ON and diagnosis results which 1s executed during the

mitialization.

Second step 1s 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 mitializing tume since R gear is shifted. The obstacle detection warning starts after the delay of
100ms since finishing the normal RPAS ON warning sound.
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(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.
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T1 : RPAS mitializing 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

mtermittent sound and the 3rd warning is the continuous sound.
(2) The vehicle speed for the operation of RPAS i1s below 10Km/h .

(3) There are 2 kinds of detection mode. One 1s for normal operating mode using normal 4 sensors. Even if any
sensor 1s on failure condition, the RPAS system will be entered to degrade mode excepting a failure sensor.

(4) Operating procedure
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Detection Area
1. Test condition — PVC pole(Diameter 75mm, Length 1m) & At the room temperature
2. Distance tolerance (measured at the front of sensor)

8lem~120cm:+15cm

41 cm~80cm =10 cm
Below 40 cm : + 10 em

3. Below 30 cm may not be detected.



4. 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 1s currently warned is getting far, the buzzer should keep warning according to obstacle
distance.
The warning sound 1s generated by the algorithm of ECU which measures the distance of the obstacle from the
Sensor.
The distance 1s 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 Ist Warning (120cm) 2nd Warning (80cm) 3rd Warning (40cm)

the distance between
vehicle and obstacle is Immediately warning
getting close

the distance between
vehicle and obstacle is 2sec warning delay 2sec warning delay Isec warning delay
getting far

‘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 sensor.

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.
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‘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 1s supplied to the system (furning 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.
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After R gear 1s armed, the system operation 1s like followings.
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Time tolerance: £10%
After R gear 1s disarmed. the system operation 1s like followings.
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Sensor interval distance dividing alarm output specification
The condition logic 1s as below according to phase logic in priority. (In same sensor)
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RPAS operation ranges according to distance are as below.
1. First alarm (81 cm ~ 120 cm)

34l

Buzesr oulpu:

2. Secondary alarm (41 cm ~ 80 cm)
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. Third alarm (40 cm or less)
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4. Failure alarm cycle
When the system starts and sensor has errors, the warning sound as the sensor position 1s like following.
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In the case that the multiple sensors have errors, the sequence of sensor’s warning is like followings.
RL — RCL — RCR — RR



T

After the warning sound for diagnosis 1s generated, the other normal sensors execute the normal function such
as the detection and the transmission of distance data.

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.
- Hom, 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.

- D1t 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 (1f LIN BUS ON is detected 4 consecutive times in
general routine)

Normal routine

Detecting LIN BUS OFF 4
consecutive times

Disarmed (if LIN BUS ON is detected 4 consecutive times)

Remarks

1. LIN BUS OFF means no response from sensors when BCM send request to sensors.

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
Detecting fhe messase of sensor Disarmed(if the message which sensor is normal is detected 4
Initial routine = g consecutive times , but it is impossible to be disarmed in the
error . .
initial routine)
.| Detecting the message of sensor | Disarmed(if the message which sensor is normal is detected 4
General routine . L
error 4 consecutive times consecufive 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

Component

|
Circuit Diagram
o 1 +QV
o
o]
D
2 =z
C—— BUS %
w
X
3 o
O——— GND
NO Description
+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.

o~
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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.

P

i

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 below picture.

™

Put on gloves to protect your hands.

4. Remove the RPAS switch (A) after disconnecting the connector.

Installation

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

7
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)
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Body Electrical System > Button Engine Start System > Description and Operation

Description

System Overview
The System offers the following features:
- Human machine terface 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
1gnition 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.

[f 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 mitiated. 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 i standstill. Emergency
engine stop will be possible by a long press of the SSB or 3 consecutive presses in case the vehicle 1s in ENGINE

RUNNING.

If the conditions for engine cranking are not satisfied while a push on the SSB 1s 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 imnto the

fob holder.

OFF

SSB SSB./'
T \ — (Without P)
IGN

SSB \ SSB + BRAKE
I SSB + BRAKE SSB + BRAKE
\
ENGINE § _ — START
RUN EMS information --------==""
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

Indicator Lamp ON

Door open, Tail lamp ON, ACC, IG ON

Indicator Lamp 30sec ON — Lamp OFF

Door close, Tail lamp OFF, IG OFF

Remote LOCK, Passive LOCK

1
2
3 Indicator Lamp OFF
4

Rheostat at tail lamp ON (Illumination 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
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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 infegrated for Terminal switching Operations”.
It collects information about vehicle status from other modules (vehicle speed, alarm status, driver door open...),
reads the mputs (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 1s 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 1s also managed by the SMK.
The SMK reads the inputs (Engine fob in, vehicle speed, relays contact status), controls the outputs (Engine relay
ouftput drivers), and communicates with others devices via the CAN.
The internal architecture of the SMK 1s 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 mterface.

* 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



This unit 1s 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 isert the fob. The fob is maintained i 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 mto the holder and the communication with the transponder should be possible regardless of
the msertion direction of fob to the holder (buttons facing up or bottom).
A lighting device is also mtegrated 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

* [llummation

Transponder

< Smart key Holder >

< Smart key > ~
|_. -0
Demodulator |
SMK
(PCB) .
Serial comm.
vy
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 1s commected 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 1s 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 1s 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 1s 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 IGNI1, Start Cranking
6. IGN - Engine IGN1, IGN2, ACC (memﬁz';}li’lﬁmlg")

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 IGNI1, IGN2, ACC Stopped
4. Start IGNI1, START with special pattern of activation Cranking
5.IGN - Engine IGNI1, IGN2, ACC (meansf‘{':?]}]jﬁgunﬁng")

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

Component
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Connector
=
1 2 3 4 | 5
Conneclor j
(10 pins) 6 7 8 92 10
OO
Pin No. Description Pin No. Description
1 Start stop bution switch1 6 Ground
2 LED illumination power 7 Start stop button switch 2
3 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).

Installation
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

Components
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Connector l E 2 ': :
(10 pins) 6 7 8 9 10
Pin No. Description Pin No. Description
1 [ Battery
2 Immobilizer clock 7 Immobilizer data
3 Holder illumination 8 lllumination battery
4 GND 8 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).




4. Remove the fob holder (A) after removing the screws.

Installation
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 Illumination (A).
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8. Pushing lock pin with key ACC.

.,

9. Remove the key lock cylinder (A).

Installation
1. Install the key lock cylinder.



2. Install the key warning switch and key Illumination.

3. Install the key warning/immobilizer connector.

4. Connect the ignition switch connector after Install the 1gnition switch.

5. Install the wiper switch.

6. Install the steering column shrouds.

7. Install the driver crash pad lower panel.

Inspection

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 1s not specified, replace the switch.

~ Terminal Key waming switch [A)
\ Ignition switch (B) Immobilizer | Key warning Key
\ antenna switch Illuminatior
Position Key ~ 5 6 4 1 2 1 2 3 4 5 6
Key ocut

LOCK (Off} removal

ACC Key in o+0

(Cn) insert

ON O+0O0—+T—0 | O+0O Swd | OO0 | @D

START O+——rO | O+—0O







