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SORENTO(XM) > 2013 > G 3.5 DOHC > 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. Using the battery checker (MCR-570 KIT), 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 (D).
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 1ts mount bracket (A).

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



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

contaminated, replace it.

1 1. Insert the connector all the way and make sure it is securely locked.
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12. Position wires so that the open end of the cover faces down.

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.

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

A

A R
C LHfr 1_1]1,‘,

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 mstructions and those described in this manual.
4. If possible, insert the remover tool from the wire side (except waterproof connector).

5. Use a probe with a tapered tip.
Refer to the user's guide in the wiring repair kit (Pub No. : TRK 015.)

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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3. Isolate the problem by testing the circuit.
Make circuit tests to check the diagnosis you made in step 2. Keep in mind that a logical, simple procedure is the
key to efficient troubleshooting.
Test for the most likely cause of failure first. Try to make tests at points that are easily accessible.

4. Fix the problem
Once the specific problem 1s identified, make the repair. Be sure to use proper tools and safe procedures.

5. Make sure the circuit works
Turn on all components in the repaired circuit in all modes to make sure you've fixed the entire problem. If the
problem was a blown fuse, be sure to test all of the circuits on the fuse. Make sure no new problems turn up and
the original problem does not recur.

Battery Reset

Description

When reconnecting the battery cable after disconnecting, recharging battery after discharged or installing the memory
fuse located on the driver's side panel after removing, be sure to reset systems mentioned on 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 battery is disconnected, discharged or the related fuse is replaced or
reinstalled, reset the Auto up/down window system according to the procedure below.
1) Turn the ignition switch to the ON position.

2) Pull up the power window switch in order that the window can close completely, and
then keep pulling up the power switch for about 1 second.

Auto up/down
window

Whenever the battery is disconnected, discharged or the related fuse is replaced or
reinstalled, the panoramaroof system must be reset according to the procedure below.
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 sunroof has
Panoramaroof | moved shghtly.
4) Release the panoramaroof control lever.
5) Press and hold the CLOSE button once again until the sunroof do as follows.

« Tilt — Slide Open — Slide Close

Then, release the lever.

6) Reset procedure of panorama system i1s 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.

Whenever the battery terminals or related fuses are disconnected, you must reset the time in
Clock audio head unit.
(Refer to Audio 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.

Body Electrical System > Audio > Specifications

Specifications
Audio



Item Specification
RADIO/CD/MP3 RADIO/CD/MP3/RSE
Model
PA710 PA765
SDARS (Option) o (PA710S) o
Power supply DC 14.4V
Dark current Max. 2.3mA (Head unit only)
Antenna 80PF 75Q
Tuning type PLL SYNTHESIZED TUNING
Frequency FM 87.5~107.9 MHz / 200KHz
range / Channel _
space AM 530~1710 KHz (10KHz)
Speaker
Item PA710 PA76
Front Max 40W
Rear Max 40W
Input Front 8 Vrms
Center
Power
(WorV) Front Max 35W
Tweeter
Sub MAX 40W
woofer
Front 2+03
Rear 2+03
Speaker g;ﬁgr 2.15+0.25
Impedance }—
(Q) Front Min 3.2
Tweeter
Sub 2+03
woofer
Speaker Number 8
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Body Electrical System > Audio > Components and Components Location

Component Location
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6
1. Audio unit 6. Rear door speaker
2. Tweeter speaker 7. Sub woofer speaker
3. External amp 8. Antenna feeder cable
4. Roof antenna 9. Crash pad center speaker
(Radio+SDARS) 10. Antenna cable connector
5. Front door speaker

SDARS : Satellite Digital Audio Radio Service

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

Components
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[RADIO/CD/MP3(PAT10)]
Connector A T Antenna jack
Connector B —————3
Connector C ————» - SIRIUS Antenna
j M ] | jut ™ [
160 s BE3E 180 « BRI
N EEYEEERE EEEEELL T
Connector C
Bl 5 Connector B
: NP = Connector A
‘]LL_E [ T B
NO Connector A Connector B NO Connector C NO Connector C
2 lllumination (+) Speaker FR (+) 2 MIC () L USBD (+)
pe 3 Aux input-R 13| USB iPod GND
3 Remote antenna Speaker FL (+) ) Aux input-L 14 Tel mute
4 Battery (+) Speaker RL (+) 5 - 15 -
5 - Speaker FR (-) 6 usB D (-) 16 | S/Wheel remote
6 ACC Speaker FA (- : : L Pemate GND
7 lllumination (-) Speaker FL (-) ) Detent 19 USB iPod VOD
8 GND Speaker KL (-) 10 Aux GND 20 -
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[RADIO/MP3/CDC(PA765)] ]
sl Oty et | p— ame
G leFF— — i |wwe)
AR '1 M =g e
BAT [ ]
[== i § L L) sTur
-O N R -‘O‘
o M Y o wmld i~ | NS
24P co?nector
F—— D™ fit
onnector A — _ 1 Antenna jack
Connecto __ = |
Connector B —— © Npaee = e
Connector C —++ LLF ";L;i‘(;; : SIRIUS Antenna
- | S EEE 0 - v e S LS .
é [
£ -(1 --'éf_;"- %
Bl BES EEE
=:E pe| on| en ﬁl— Connector C
C LR mar |hipdd
=] —— Connector B
—— Connector A
NO Connector A Connecior B NO Connector C NO Connector C
z MIC( 2 USE D{+)
2 | lhumination (+) LVDS () 31 AuxinputR | 13| USE iPod GND
3 | Hemote antenra ) 4 Aux Input-L_ |74 Tel Mute
4 Battery (+) B 5 B 15 -
5 : _ G USBD(+) 16| S/Wheel Remote
7 | Mumination () - S Detent 9] USB iPod VOD
8 GND - 10 Aux GND 20 CAN High
24P connector NO Description NO Description NO Description
1 - 9 RSE LINGND |17 -
— — 2 10 E 18 -
_ 3 - 11 - 19| RSE Lout (+)
1231415161718 81iGi12 - 4 RSE Rin (+) 12 E 20 RSE L out (-)
AT 41 BH B8 7H AN GO0 1222354 5 RSER n(-) 13 - 21| RSE L out GND
e ) | 6 | RSE Rin GND_[14 - 22| RSE R out GND
7| RSCLin(+) |15 - 23| RSC Aout (+)
8| RSELiNn() |16 - 24| RSE Rout(-)

Body Electrical System > Audio > Audio Unit > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the floor console upper cover
(Refer to BD group - "Console")




3. Remove the seat warmer switch module (A).

4. After removing the screws, remove the center fascia panel (A).
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7. Disconnect the audio connectors and cable (A), then remove the audio unit

|

When the compact disc 1s not ejected, do not remove it forcibly.

Installation

1. Connect the audio unit connectors and cable.
2. Install the audio unit.

3. Install the heater control module.

4. Install the center facia panel.

5. Install the seat warmer switch module.

6. Install the floor console upper cover.

7. Connect the negative (-) battery terminal.

A. Make sure the connector are connected in properly.
B. Check the audio system.

Disassembly

1. When removing the CD rom drive, remove the screws (4EA) on the head unit and, and then remove the top
cover (A).




2. After removing the screws, remove the front cover (A).

4. After loosening the screws (4EA), remove the CD rom drive (A).
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Body Electrical System > Audio > Speakers > Repair procedures

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

2

Chapheagm Cap

Vare coll Yoke
Case Troubleshooting
No. Case Inspection/Remedy
Tremblin 1. Before replacing the speaker, inspect that the mounting screw is installed normally.
1 sginnld € |2 After re-installing the speaker, verify that no trembling sound is heard.
3. When hearing a trembling sound again, replace the speaker with new one.
1. Check if the wiring connector is connected normally. If not, reconnect the wiring
connector.
2. In case of radio static, check if there is a noise from CD player.
3. When a noise is heard on turning radio and CD on, replace the speaker with new
2 |Noise one.
In case there is only radio static, this causes from poor radio reception. Thus the
speaker needs no repair and replacement.
Inspection of the wiring connection between the battery and the speaker
1. Before replacing the speaker, inspect the wiring and connections in the speaker
circuit.
2. Check the supplying power to the speaker and the resistance, and then inspect the
sound quality.
3 Poor
working
3. If the speaker works poorly, replace it with new one.
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CAUTION

- During dealing of speaker

- Dropping or rough handling of the speaker can cause damage.

- Be careful not to cover water and oil over the speaker.

- Caution during dealing of speaker because the material of diaphragm is paper which 1s easy to be
torn by impact and external force.

- When modifying audio system as customer pleases, this does electric damage to speaker.

- And, in this case the speakers are not covered by the manufacturer's warranty.

Removal
Front Speaker
1. Remove the front door trim.

(Refer to BD group - "Front door")
2. Remove the front speaker (A) after drilling out the 4 rivets.

H
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Rear Speaker
1. Remove the rear door trim.
(Refer to BD group - "Rear door")
2. Remove the rear speaker (A) after removing 4 rivets.

Crash Pad Center Speaker



1. Remove the center fascia panel (A).

. Remove the crash pad center speaker grill (A).
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3. Remove the crash pad center speaker (A) aft

er loosening the mounting screws (2EA).

7 A
‘ 7

Tweeter Speaker (Front)

1. Remove the front door delta cover (A).
(Refer to BD group - "Front door")

D .
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2. Remove the tweeter speaker (A) after disconnecting the connector.

Woofer Speaker
1. Remove the left luggage side trim.
(Refer to BD group — "Interior trim")
2. Remove the woofer speaker connector (A).

3. Remove the woofer speaker (A) after removing 4 nuts.

Installation
Front speaker

1. Install the speaker to the speaker mounting hole in the door in-panel.

2. Reconnect the speaker connector.
Rear speaker

1. Install the speaker to the speaker mounting hole in the door in-panel.

2. Reconnect the speaker connector.

Crash pad center speaker

1. Reconnect the connector to the center speaker.
2. Install the center speaker.

3. Install the crash pad center speaker grill.
Tweeter speaker (Front)
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1. Install the front tweeter speaker to the front door delta cover.
2. Reconnect the connector and then install the delta cover.
Woofer speaker

1. Install the woofer speaker to the left quarter inner panel.

2. Reconnect the connector

3. Install the left luggage side trim.

- Make sure that the amplifier connectors are plugged in
properly.
- Check the audio system.
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Body Electrical System > Audio > Antenna > Repair procedures

Inspection
Antenna Cable
1. Remove the antenna jack from the audio unit and antenna.
2. Check for continuity between the center poles of antenna cable.

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

oL

4. If there 1s no continuity, replace the antenna cable.
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5. Check for continuity between the center pole (A) and outer pole (B) of antenna cable. There should be no
continuity.

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

Removal

1. Remove the rear roof trim.
(Refer to BD group - "Roof trim")
2. Disconnect the roof antenna feeder cable and connector (A) from the roof antenna.

3. Disconnect the antenna jack (A) and power cable (B).




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

Installation

1. Connect the roof antenna cables and connectors.
2. Install the rear roof trim.

NOTE
- Make sure that the cables and connectors are plugged in

properly.
- Check the audio system. ‘
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Body Electrical System > Audio > Audio Remote Control > Schematic Diagrams

Circuit Diagram
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[Audio + Auto Cruise]
Audio e Auto Cruise
394 22K2 1.6KY 1KY 1KLL 6809 3302 100% H o J.9KL
Rty fywry il Mg A A y ONOEF_I2
’ i 910Q 2200
MUTE Out :
Voice Out “RES | SET CANCEL
acc) 12 . . |
e S N 1 ! U S A S
! [ | 1T 17
LT T T T LLed e LT 1]
[LH] ILL() [RH]
Connector (LH) Connector (RH)
Hﬁf{é?si&'s”eEiﬂ Fﬁffésire???ﬂ
e [ A ||
Pin Description Pin Description
1 lumination (+) 1 llumination (+)
2 - 2 -
3 Audio 1 (+) 3 ACC ON/OFF
4 Audio 1 (=) 4 ACC (-)
5 MUTE OUT 5 ACC (+)
6 Voice OUT 6 -
7 - 7 -
8 lllumination (-) 8 llluminaticn (-)

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

Inspection




1. Check for resistance between No.3 and No.4 terminals in each switch position.

“J-I.i.:_".'!-‘»!;ﬁ T’_B H

[Audio System]
Switch Connector Resistance

terminal (£1%)
VOLUME DOWN 3-4 6.81 kQ
VOLUME UP 3-4 4.61 kQ
MUTE 3-4 3.11 kQ
MODE 3-4 2.11kQ
SEEK DOWN 3-4 1.11 kQ

SEEK UP 3-4 430 Q

Removal

1. Remove the driver airbag module.
(Refer to RT group - "Airbag module™)
2. Remove the steering wheel.
(Refer to ST group - "Steering column and shaft")
3. Remove the steering wheel cover (A) after removing the screws.
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4. Disconnect the audio remote control switch connector (A).

Installation
1. Install the audio remote control switch on the steering wheel.

2. Install the steering wheel.
3. Reconnect the audio remote control switch connector and airbag connectors.

Make sure that the switch connector is plugged in properly.

4. Install the driver airbag module.
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Body Electrical System > Audio > AUX(Auxiliary) Jack > Schematic Diagrams

Circuit Diagram
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[AUX, USB, iPod Jack]

Multimedia Jack
Head Unit (38P) O 1 USB/IPed 5V
Connector C2 [ O 2 USB D-iPod Hx
1 AUX (R) IN © 3 USB D+/iPod Tx
3 AUX REF O 4 USB/Ped GND
AUX Input 2 AUX (L) IN O 5-
4 AUX DET © 6 AUX REF
Connector C3 ! t O TAUX(L)IN
4 USB D+ - O BILL (+)
2 USB D- © 9ILL ()
USB Input ——TGsevop - ©10-
5 USB GND t GND © 11 Multimedia Jack
o 12-
O13.
O 14 AUX DET
© 16 AUX Shishd GND
O 16 AUX (F) IN
CAR SIDE
QUTPUT Connector Pin No. Description
1 USB/iPod 5V
2 USB D-/iPod Rx
3 USB D+/iPod Tx
4 USB/iPod GND
5
6 AUX REF
7 AUX (L) IN
F"JC)““) DD 8 ILL (+)
) 9 ILL (-)
OIOILID) @@@@O 10 i
i1 Multimedia Jack
12
13 -
14 AUX DET
15 AUX Shield GND
16 AUX (R) IN

Body Electrical System > Audio > AUX(Auxiliary) Jack > Description and Operation

Description
The AUX, 1Pod and USB JACK on the center console is for customers who like to listen to external portable music
players like the MP3, 1Pod, earphone, USB memory stick, CD player and etc., through the vehicle's sound system

when it 1s linked to this jack.
If sound distortion occurs it may be due to a mismatch of specifications between units.
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Variable digital music players

[USB, iPod, AUX Jack]

1

9=

[Aux Pod uss |

(7-—

Body Electrical System > Audio > AUX(Auxiliary) Jack > Repair procedures

Removal
1. Remove the shift lever knob.

(Refer to BD Group - "Console")
2. Remove the floor console upper cover (A).
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3. Remove the seat warmer switch module (A).

4. Disconnect the connectors (A) from the seat warmer switch module.

. Remove the Multimedia Jack (A) from the seat warmer switch module after loosening the mounting screws.

Installation

1. Install the Multimedia jack.
2. Install the seat warmer switch module.
3. Install the console upper cover.

Body Electrical System > Audio > SIRIUS Radio > Description and Operation
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Description

Introduction to SIRIUS radio

SIRIUS-Radio is a Satellite Based Radio Broadcast System that operates around 2.3 GHz from two 15,000 watts
satellites; The service covers Continental US and Canada. But the service in Canada is not guaranteed.

Due to the limitations of satellite transmission, the signal 1s not able to penetrate buildings, so it cannot effectively
cover dense urban areas. The terrestrial repeater network extends SDARS coverage and allows providers to reach
the greatest number of subscribers and provide quality coverage. The repeaters receive the SIRIUS signal directly
from the satellites and then re-transmit it to SIRTUS radios anywhere.

SIRIUS provides digitalized radio programs in terms of channels. Each channel is a program that the user can tune
to. A category is a group of channels. Examples of categories are classical, news and sports.

SIRIUS i1s a paid service. That means users have to make a subscription to SIRIUS before they can enjoy the
programs. However, SIRIUS does give some free-to-air channels. The users can listen to one of them without
making any subscription.

—
— ~
S

b
—

United State of Amenca

SDARS : Satellite Digital Audio Radio Service

Function

Activation
In order to extend or reactivate your subscription to SIRIUS Satellite Radio, you will need to contact SIRIUS
Customer Care at 888-539-7474.
Have your 12 digit SID (Sirius Identification Number)/ESN (Electronic Serial Number) ready.
To retrieve the SID/ESN, turn on the radio, press the [SAT] button and tune to channel zero.
Please note that the vehicle will need to be turned on, in Sirius mode, and have an unobstructed view of the sky in
order for the radio to receive the activation signal.
1. SATELLITE RADIO Selection Button(SIRIUS Satellite Radio)
Press the [SAT] button to switch to SIRIUS Satellite Radio. It cycles through the different bands as noted below.
SATI — SAT2 — SAT3 — SATI —...
2. Channel Selection Button
» Press [TRACK ]or [SEEK | button Press [ TRACK ]or [SEEK ] button previous or next channel.
» Press [TRACK ]or [SEEK | button for 0.8 or longer to continuously move to previous or next channel.
« If "CATEGORY" Icon is displayed at the top of the screen, channel up/down is done through the channels within
current category.
3. Preset Selection Button
* Push [1]~[6] buttons less than 0.8 second to play the channel saved in each button.
» Hold down the preset button for 0.8 second or longer to save current channel. An audible beep will play to
confirm the preset is stored.
4. SCAN Button
» When the button 1s pressed, it automatically scans the radio stations upwards.
» The SCAN feature steps through each channel, starting from the initial channel, for ten seconds.
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» Press the [SCAN] button again to stop the scan feature and to listen to the currently selected channel.
« If "CATEGORY" Icon is displayed at the top of the screen, channel changing is done through the channels in
current category.

5. TUNE Knob and ENTER Button
While listening to SIRIUS broadcast, rotate this knob to the right or left to search other channels while listening to
current channels and push this knob to select what you want to listen to. (Turn to the right to search higher channels
and left lower channels)
6. CAT/FOLDER Button

* Press [CAT ]or [FOLDER ] button to enter the Category List Mode, it displays cateogry items and

highlights the category that currently tuned channel belongs to.

» On Category List Mode, press these buttons to navigate category list.

« Press [ENTER] Button to select the lowest channel in highlighted category.

« If channel is selected by selecting category CATEGORY Icon is displayed at the top of the screen.
7. INFO Selection Button
Displays the information of the channel currently played by in the order of Artist/ Song title — Category/Channel
name — Composer(if available) — Artist/Song title — Category/Channel name —... (ART/TITLE Selection)
Displays the information of the channel currently played by in the order of Category/Channel name — Artist/Song
title — Composer(if available) — Category/Channel name — Artist/Song title —... (CAT/CH Selection) (If there is
no information of COMPOSER NAME, it returns to main display.)
8. SETUP Button
Press this button to adjust to the SCROLL, SDVC, SIRIUS and adjustment mode. If no action is taken for 5
seconds after pressing the button, it will return to the previous radio mode.(After entering SETUP mode, move
between items using the left,right and PUSH functions of the TUNE button.)
The setup item changes from SCROLL — SDVC — SIRIUS — SCROLL —...

Body Electrical System > Audio > SIRIUS Radio > Troubleshooting

Troubleshooting

1. Antenna Error

If this message is displayed, the antenna or antenna cable is broken or unplugged. Please consult with your Kia
dealership.

2. Acquiring Signal

If this message is displayed, it means that the antenna is covered and that the SIRIUS Satellite Radio signal is not
available. Ensure the antenna 1s uncovered and has a clear view of the sky.

Body Electrical System > Audio > Troubleshooting

Troubleshooting

Customer Complaint Analysis Check Sheet
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TROUBLE IN OALL OAM OFM OSirius OCD OMP3 0OCDchanger OAMP O Others

O Always [ Engine start 1 Engine Running O Cold [0 Warm [ Sometimes
TROUBLE OCCURS
O Most of the time [0 Engine off

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

» Customer complaint contents !
» Have you checked customer's defects :

OTHERS

, Using lhe customer complaint analysis check sheet for reference, ask the customer for as much delail as
possible about the problem.

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

Turn ignition key to
ACC position

|

Turn on the radio or the
CD player 1) Place balance and fader control
[ 1o center position.

[ 2) Set volume control to proper
Verify customer com- position.
plaint or identify symptom

l | |

‘ Sound l ‘ Radio ‘ I Noise | [ CD player | [ Miscellaneous ‘
See CHART 1 See CHART 2 See CHART3  See CHART 4

. ) Seek/scan
Faint reception Poor volume problem
See CHART 5 See CHART & See CHART 7

Chart 1
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Check connection between
output connector of radio
and car.

CK.

Replace radio unit

1. RADIO
Sound
1. Radio and CD player
have no sound at all.
[ All speakers [ One speaker ]
N.G.
llumination lights ? | Check speaker hamess
| oK.
No ‘ Blown Blown again
Check audio | | Replace Check shon
fuse (10A) fuse circuit
OK. | Check fuse of radio Check speaker N.G.
| unit. connector
Are all connectors behind OK.
radio and CD player prop- |- g;;’;i? Connect
erly connected ? correctly
Yes
) . O.K
Is there voltage (12V) be- heck Temporarily install
tween terminal 11 of the No Sﬂ r:c another speaker. W
audio connecter and body N.G.
ground ? Replace
Yes speaker
Replace radio unit
Are radio and player prop- | No | Reinstall ]
erty connected ? properly
Yes




Page 30 of 381

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

—

Check that the antenna is |
pluged into the radio.

% Reinsert plug, O.K. ?

Not O K,

Insert property

Not O.K.

}L' Inspect antenna plug |

| Does radio alone work ? |—— 2> Replace radio |

No

Does the condition get
better by using the outer
antenna (such as pillar
antenna)?

Yes

No

Replace radio

Inspect antenna and
antenna cable, and
replace if necessary

2. Sirius

Does the message
"Loading Sirius" display
continuously?

Yes

Faulty radio unit
(Non-recognition of
sirius tunner)
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Does the message Does the message
"Antenna error® display "Acquiring signal" display
continuously? continuously?

Yes Yes

Yes | I8 the proper lcx.:alion . No
to get the satellite radio

signal?

Check connections N.G. Check again
between antenna
and cable

O.K. Check wire

Check connections
between headunit N.G.
and cable

O.K.

Is the antenna No
cable normal?
(Open or short)

Replace
cable

Yes

Is the sirius work
properly after No Replace
replacing new antenna radio unit
temporarily?

‘Yes

Replace antenna

Chart 2
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Radio problem

[

Weak

Check antenna

Check connection of
antenna plug

Does the condition get
better by using the outer
antenna (such as pillar
antenna)?

No

Yes Replace radio

Replace antenna

Poor tone

Tune carrectly. Still poor 7

Yes

Check for shorts in speaker
hamess

Not O.K.

OK

Check for object lying on
speaker and rattling

Not O.K.

Repair harness

OK

Still poor ?

Yes

Check anterna and lead-in
for broken connectors,
Does the tester indicaie an
open circuit ?

No

Is the broadcast quality the
cause of poor tone quality ?

Yes

Yes

Remove object

Replace antenna

Replace radio unit

Chart 3
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1. RADIO

enna lead, is there a noise ?

Yes

Noise

Start the engine

Tune correctly, still noise ?

Yes

Fully insert connector

Tighten the screws

When disconnecting the ant- _No

Not O.K.
Check connectors
0K
Check mounting screws Not O K.
O.K.
Is the antenna lead-inrouted | Yes
too close to a hamess ?
No
ON . OFF
Engine
When disconnecting the ant-
enna lead, is there a noise ?
Yes
Yes

If noise still occurs after checking
the above points, check for outside
noise sources (Various accesso-
ries, i.e. hom, wipers, efc.)

Reroute the antenna lead-in

Is wiring correct ?

No

Repair hamess

Replace radio unit

Chart 4
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1. CD WILL NOT BE ACCEPTED

Can you insert a CD ? NO | s a CD already in the unit. |25 Insert the CD after eject
previous CD.
Yes No
Is CD gj A
asftgr C%ﬁ?ﬁszﬁpe;%x smm No 0K Do power off “eset by pulling both
- audio fuses, wait 5 minutes and
l Yes re-insert the fuses with key off.
Though CD is completely inserted N Then turn on he ignition key.
once. "error" is displayed and the CD 0 0K Retest to see if CD can be inserted.
is rejected 7
[ 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
No
Replace CD player
2. NO SOUND
 clay i : Yes
g‘;f:a':tg‘;’??“ a good quality CD Replace defective CD.
No
Yos Return it to normal temperature, | vgg

Does the "WAIT" indicator flicker ?

No

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

and recheck operation.
Does it operate properly ?

No

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

Yes

Is CD face scratched or dirty ?

No

Does it play properly if CD is replaced

No

CD is defective, or clean CD.

with an existing proper CC ?

Yes

Replace CD.

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

Repair or replace CD player.

(Check by using a CD which is free of scratches, dirt or other damage.)

Does sound skip when the side of

No

the CD player is tapped ?

Yes

Securely mount the CD player.

Check for skipping while driving
and contact a service shop.
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4. SOUND QUALITY IS POOR

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

Replace CD

No

Repair or replace CD player.

5. CD WILL NOT EJECT

No
Is the ignition key at ACC or ON 7 Turn the key to ON.

Yes

Is the combined amplifier or radio No
connected securely ? Securely connect.

Yes

Power ON reset.

Disconnect the 2 audio fuses, wait 5 Yes . .
minutes with ignition key off. Insert both Look for foreign matters in CD player.

fuses. Then turn the Ignition key ON. Such as paper labels, coins etc.
Is CD ejected?

No

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

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

6. NO SOUND FROM ONE SPEAKER

Check with radio OK? No Jump to Chart 1.

Yes

Does it play properly if another CD Yes
is played ? Replace CD.

No

Repair or replace the radio.

Chart 5
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Faint reception
Are both reception and static faint| Yes | Temporarily install another Yes
even when antenna is fully length- speaker. O.K. ? Replace speaker
ened ?

No
No Replace radio unit
Inspect antenna
No| Temporarily install another
antenna. O.K. ?
Yes
Replace radio Inspect antenna and cable and
repair if necessary.
Chart 6
Poor Volume

Does the problem disappear
when switching from the CD
to the radio ?

No | Improperfy connected hamess
or connector,

Yes

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

“he CD being tested must be of
good stereo quality.

Cormrect the connection of the
hamess or the connector.

Correct the connection or re-
place the malfunctioning parts.

Use CD which have been
recorded in stereo.

Chart 7
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Seek/scan problem

Is antenna lead-in properly in-
stalled ?

N
—>—— Install antenna properly

Yes

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

Not O K. -
———"-{ Fully insert antenna

OK.

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

Yes

Replace antenna

No

- Check AM scan Vs FM scan

in middle of cable.
- Check for clear reception.

- Check antenna amplifier power ground.

- Check antenna feeder cable connector

No

Is it clear?

Ma

Replace radio unit.

Body Electrical System > Multifunction switch > Specifications

Specifications
Items Specifications
Rated voltage DC 12V
Operating temperature range -22 ~+176°F (-30°C ~ +80°C)
Rated Dimmer & passing | High : 1.0A (Relay load)
load switch Low : 1.0A (Relay load)
Passing : 1.0A (Relay load)
Lighting switch Lighting : 1.0A (Relay load)
Turn signal switch | 6.6 = 0.5A (Lamp load)
Wiper & mist switch | Low, High : 4.0A (Motor load)
Intermittent : 0.22 + 0.05A (Relay load)
Lock : Max. 28A (Motor load)
Mist : 4.0A (Motor load)
Washer : 4.0A (Motor load)
Front & rear fog
lamp switch 1.0A (Relay load)
Rear wiper & Wiper : 0.2A (Relay load)
washer Washer : 4.0A (Motor load)
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Body Electrical System > Multifunction switch > Components and Components Location

Component

[Turn Signal Lamp Switch] [Wiper Switch]
Right ,
) MIST
Neo OFF
J \
Left | I \INT
| LOW
[Dimmer & Passing Switch) HI
p
HL [Washer Switch]
y ON (Front Washer)
HU ‘ OFF
' _ ON (Raear Washer)
ON
> INT
» OFF .
O OFF .
""1. . ‘
[Front Fog Lamp Switch] WL [Rear Wiper Switch)
() FaST
AUTO py _
T TL [Lighting Switch) / \ /.
@ - stow - §
Lighting Switch Wiper Switch '
[Auto Lighting Switch] [Lighting ] [Wipe _ ] [Intermittent Volume Switch]
Ul in¥a
1 2 3 4 5 6 7
JEN RN DEN SN O DE e
8 0 10 11 1213 14
T TR W N L VR N |
=7 %
Connector : Connector
name No Descriptior name No Deascription
1 Lighting switch GND 1 Mist switch
2 Tall lamp switch 2 Wiper paking
3 Auto light switch 3 Wiper low speed
4 Head lamp switch 4 .
5 Foq lamp switch base 5
6 Front fog lamp switch Wiper 6
Lighting 7 - & 7 -
(13 pin) 8 Head lamp low Washer 8 Intermittent wiper switch
9 Head lamp high (14 pin) 9 Wiper high speed
10 Dimmer switch base 10 IGN2 (front washer & wiper)
11 Turn signal left 11 Washer switch
12 Turn sighal base 12 Intermittent volume base
13 Turn signal right 13 Intarmittert time
14 Rear wiper switch

Body Electrical System > Multifunction switch > Repair procedures

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




2. Remove the steering column upper and lower shrouds (A) after removing 3 screws.

T s
/ N\ ’
)
~aA
_
L i/
%

3. Disconnect the light switch connector (A) and the wiper switch connector (B).

4. Remove the wiper switch (A) by pushing the lock pin (B).
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When removing the wiper & washer switch only, release the lock of wiper switch without removing the

steering wheel.

5. Remove the steering wheel.

(Refer to ST group - "Steering column and shaft")
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6. Remove the clock spring.
(Refer to RT group - "Airbag module™)
7. Loosen the screws from the multifunction switch assembly (A).

Installation

1. Install the multifunction switch.
2. Install the clock spring and steering wheel.
3. Install the steering column upper and lower shrouds.

Inspection
Lighting Switch Inspection

1. With the multi function switch in each position, make sure that continuity exists between the terminals below.
If continuity 1s not as specified, replace the multi-function switch

Lighting switch (Auto light)

T~ Tarminal|
4 3 1
Position ™_|

OFF

Tail Lamp )
HeadLamp | (O
Auto

Lighting Switch



~~__Terminal|
e
Position —™~_|

OFF

“ail Larnp O

-
O
L

Head Lamp O

=y
|
L

“-..'___N E N
\;[Ennm !
Posilion ™|

HU

9

Dimmer And Passing Switch

O——0

HL

o

P O
HU : Head lamp high beam
[L: Head lamp low beam

L

P . Head lamp passing swiich

Turn Signal Switch

T __Terminal

"\ s

\ \
Hazard™ Turn Sgnal',
Switch | Switch 1!

L

O——0O

OFF N

R O

—0

Front Fog Lamp

Nm Terminal
HH““-\

Position “"---\_
OFF

ON O0—1+—0

Wiper And Washer Switch Inspection
1. 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.

Wiper Switch
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“‘_lng' 3 .9 2|8 10 1 1213
Position -

MIST O ® Oo—0

Ok O+—0

INT  |OT—T0|0+0 |OvpO

LOW O O

HI |o Lo
Washer Switch

Terminal|

_ 10 11
Position

g
OFF
ON o0——0
Inspection (With GDS)

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

m Selected

h
ENGINE EPS ‘ | AIRBAG
AHLS \ U AIH!CON\ ll TPMS \

PIC I IMMO H CODE ’

BCM
Instrument Panel Module(IPM)
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3. Select "Current data" and check the input/output condition of "Multifunction switch".

& Current Data 1/106 =

Component Location
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3
4
1. Horn switch 4. Horn (High pitch)
2. Horn relay (Engine room 5. Clock spring
compartment)
3. Horn (Low pitch)

Body Electrical System > Horn > Repair procedures

Removal

1. Remove the head lamp.
(Refer to "Lighting system")
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2. Remove the bolts and disconnect the horn connectors, then remove the high pitch horn (A) and low pitch horn
(B).

Installation
1. Install the horns after connecting the horn connectors.
2. Install the head lamp.

(Refer to "Lighting system")

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

- '“‘xl_sfmlnal

. 87 85 | 86 ‘
Power ™
‘ Disconnected | O——20 |
| Comnected | O——0O | o——@ |

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

Horn adjustment screw is automatically sealed with silicon sealant.
The shape and size of the applied sealant is variable and tails or dribbles are acceptable and not to be
tampered with.

Body Electrical System > Navigation > Components and Components Location

Component Location
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1. AVN head unit (AV &
Navigation)

2. Tweeter speaker

3. External amp

4. Roof antenna
(Radio+SDARS+GPS)
5.Front door speaker

6. Rear door speaker

7. Sub woofer speaker

8. Antenna feeder cable

9. Crash pad center speaker
10. Antenna cable connector

SDARS : Satellite Digital Audio Radio Service

Components
Head Unit
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Connector D Radic Antenna
| Connector
T Oty ety PR . ] EETN | a .
o §— —— —¥]a) b (=2
vouns | ¢ — : = - - o
. ] o, o .
- 'C) 111 .
- J— Nll= R
0] e =R =- =
r1 b 8oL ok i)
it L ’
1 _—— o
nal |5 e @
o |
Connector A | Connector C USB Connector
Connector B GPS/SIRIUS
Antenna
No | Connector A | Connector B No | Connector C | No Connector C Connector
1 | Speed signal 1 MIC(+) 11 | Aux Inpul Detect
2 | llumination{+) 2 MIC() 12 -
3 | Remote ANT 3 | Aux Inpat-R | 13 -
4 | Battery(+) - 4 | AuxlnputL | 14 -
5 R 5 | AuxVGND | 15 Door Unlock
8 ACC 6 B 16 -
7 | IHuminat on(-) 7 17 | SWheel Remote
8 Power GND - g ALT L 18 | Aux Video Input
9 | Autolight | 19 -
10 Aux GND 20 B
Connector D No | Dascription | No Dascription
1 | SDIF Out{+) | 13| Camera B(+)
2 | SJFOut(-) | 14 | Camerm P GND
. 3 SDIFGND | 15 | Camera CVBS
— 4 - 16 | Camera V GND
R § 5 - 17 -
|08 0B BB | & | NaviVoice(+) | 18 Navi Yoice!-)
I E T E (i T 25 ) 227 2 B - 19 -
L N N L L s . .' 3 20 .
9 21 -
10 22 -
11 - 23 -
12 | CANHigh | 24 CAN Low
_ ————T
QION| |Leeee |
I i
No Radio No GPS/SRIUS No use
1 Signal 1 SIRIUS Signal 1 USB GND
2 GND 2 GPS Signal 2 USB D(+)
3 USB D(-)
4 usB vceo

Body Electrical System > Navigation > Description and Operation

Controls And Functions

Control Panel
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Q= —————13()
y o R4
voLmE [ = ALE

2 PR vore €7
S —

3 SAT m‘_a

4 2 omle

5 séEx }10
5 TRACK [IOME
- -—.

1. Power / Volume control Knob
A. Push knob (over 0.8 second) : Turns the power off.
B. Push knob (under 0.8 second) : Each time the knob is pressed, the Audio is turned on and off.
C. Turn knob : The range of volume adjustment is between 0 ~ 35.
2. FM/AM button
Each press will change the bands in the following order : FM1 — FM2 — AM — FMI1
3. SIRIUS button
Each press will change the bands in the following order : SIRIUS1 — SIRIUS2 — SIRIUS3 — SIRIUSI
4. DISC/AUX button
Each press will change the bands in the following order : DISC(CD, MP3) — (USB or 1Pod) —(AUX)
—DISC(CD, MP3)
5. SEEK/TRACK Up/Down button
A. Short key press (less than 0.8 second)
- FM/AM Mode : Automatically searches for the previous or next broadcast frequencyand starts playing.
- SAT Mode : Receives the previous or next channel.
- CD Mode : Plays the previous or next track.
- MP3, USB Mode : Plays the previous or next file.
- 1Pod Mode : Plays the previous or next song.
B. Long key press (over 0.8 second)
- FM/AM Mode : Quickly moves through the frequencies while the button ispressed. Once released,
automatically searches for broadcasts which can bereceived.
- SAT Mode : Quickly moves to the previous or next channel.
- CD Mode : REW/FF the current playing track.
- MP3, USB Mode : REW/FF the current playing file.
- 1Pod Mode : REW/FF the current playing song.
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6. TUNE Knob
A. FM/AM Mode : Turn the Knob to search for the desired frequency. Press theKnob to receive the selected
frequency.
B. SAT Mode : Turn the Knob to search for the desired channel. Press the Knobto receive the selected channel.
C. CD Mode : Turn the knob to search for the desired track. Press the knob toplay the selected track.
D. MP3, USB Mode : Turn the knob to search for the desired file. Press the knobto play the selected file.
E. 1Pod Mode : Turn the knob to search for the desiredsong. Press the knob to play the selected song.
7. MAP VOICE button
Displays the map screen for the current position.
8. DEST button
Displays the Destination menu screen.
9. ROUTE button
Displays the Route menu screen.
10. SET UP button
Displays the Setup menu screen.
11. RESET button
Resets the system - if software locks-up.

If holding the power off knob pressed for 0.8 second does not shut down the system,carefully use a

straightened paper clip at the access hole shown next to theright DISC indicator LED to reset the
software. The system power will shut-off andrestart.

12. DISC insert indicator LED
Displays that a DISC has been inserted.
Limitations Of The Navigation system
GPS Signal Reception State
As the GPS satellite frequency 1s received/transmitted in straight lines, reception may not work if hiding devices are
placed on or near the GPS antenna or when traveling through the following locations.
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» Basement parking structures

» Underneath an overpass

Roads within forested areas

+ 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.
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2. The position of the vehicle on the navigation may be different from the actual position in some of the following
conditions. In some cases it may take several minutes to correct the position.
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 is 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 maximum zoom in 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 chain in place.
M. When using a tire with an incorrect size specification.
N. When the tire pressure for the 4 tires are different.
0. When the replacement tire is a worn or used tire (Especially studless tires having passed a 2nd seasons, etc.)
P. When driving near high-rise buildings
Q. If a roof carrier has been installed
R. When driving under high speeds or having calculated a long-distance route.
Route Guidance
Suitable route guidance may not occur caused by search conditions or the driving position.
* Guidance to go straight may be given while driving on a straight road.
» Guidance may not be given even when having turned at an intersection.
» There are certain intersections in which guidance may not occur.
« A route guidance signaling entrance into a no enter zone may occur (No enter zone, road under construction,
etc.)
» Guidance may be given to a position removed from the actual destination if roads to reach the actual destination
do not exist or are too narrow.
« Faulty voice guidance may be given if the vehicle breaks from the designated route (ex : if a turn is made at an
intersection while the navigation provided guidance to go straight).
» Map Data may be missing or incorrect causing route guidance to not be given.
Route Re-calculation
The following phenomena may occur after conducting route recalculation.
» Guidance may be given to a position differing from the current position when turning at an intersection.
* Route recalculation may take a longer period of time when driving under high speeds.
« A route guidance signaling for a U-Turn in a No U-Turn location may occur.
« A route guidance signaling entrance into a no enter zone may occur (No enter zone, road under construction,
etc).
» Guidance may be given to a position removed from the actual destination do not exist or are too narrow.
« Faulty voice guidance may be given if the vehicle breaks from the designated route (ex : if a turn is made at an
intersection while the navigation provided guidance to go straight)
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Body Electrical System > Navigation > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the floor console upper cover
(Refer to BD group - "Console")

3. Remove the seat warmer switch module (A).




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

When the compact disc 1s not ejected, do not remove it forcibly.

Installation

1. Connect the audio unit connectors and cable.
2. Install the audio unit.

3. Install the heater control module.

4. Install the center facia panel.

5. Install the seat warmer switch module.

6. Install the floor console upper cover.

7. Connect the negative (-) battery terminal.

A. Make sure the connector are connected in properly.
B. Check the audio system.
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Body Electrical System > Navigation > AUX(Auxiliary) Jack > Schematic Diagrams

Circuit Diagram
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[AUX, USB, iPod Jack]
| AUX(Auxiliary Jack)
CAR SIDE | LS+ AL XivPod)
7 IGNU
HEAL UNIT 28F =1 1 | Il +
Corwescin 11 | GND ALLX SHIELD
3| AUXRAMN T8 'I{\.ux_flﬂ — e
10| AUX GND Lz | AuxmEr [ |
o | axiw S o || g e
11 AUX DET IN |4 | AUXDET | i ¥ .
: "u od
19 | NG | ,@ -] %ﬂ | M UUN _ ALTX
_ LUSE Connector :
' | usacGuD 1 | USE GHD
FRIRE {2 | USH D+
3 | USBD- = 3} | 3 | UEBD
4 USH YOO 1 USg WC
Connaector A No. USB Connector Connector B No. |AUX(iPod) Connector
1 USE VCC 1 AUX Input (L)
eeww 2 USB D (+) 2 AUX Input (R)
1234 3 USB D () 3 AUX DET
4 USE GND 4 AUX Video
5 .
1234456 & lllumination (+)
708 9101112 7 AUX REF
8 AUX Shield GND
g -
10 AUX V GND
11 lllumination (-)
12 GND
Body Electrical System > Navigation > AUX(Auxiliary) Jack > Description and Operation

Description

The AUX, 1Pod and USB JACK on the center console is for customers who like to listen to external portable music
players like the MP3, 1Pod, earphone, USB memory stick, CD player 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 defect but the output
level of the used media does not match the specification of the AUX input.
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AVN unit

Variable digital music players

[USB, iPod, AUX Jack]

Body Electrical System > Navigation > AUX(Auxiliary) Jack > Repair procedures

Removal
1. Remove the shift lever knob.

(Refer to BD Group - "Console")
2. Remove the floor console upper cover (A).
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3. Remove the seat warmer switch module (A).

4. Disconnect the connectors (A) from the seat warmer switch module.

. Remove the Multimedia Jack (A) from the seat warmer switch module after loosening the mounting screws.

Installation

1. Install the Multimedia jack.
2. Install the seat warmer switch module.
3. Install the console upper cover.

Body Electrical System > Navigation > Troubleshooting




Troubleshooting Guide
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Before Thinking The Product Has Malfunctioned
1. Errors which occur during the operation or installation of the device may be mistaken as a malfunction of the

actual device.

2. If you are having problems with the divice, try the suggestions listed below.
3. If the problems persist, contact your point of purchase or the nearest service center.

Problem

Function

There are small red, blue, or green
dots on the screen

Because the LCD 1s manufactured with technology requiring high point
density, a pixel deficiency or lighting may occur within 0.01% of total
pixels.

The sound or image is not working

« Has the switch for the vehicle been turned to [ACC] or [ON]?
+ Has the SYSTEM been turned OFF?

The video 1s being displayed but sound
1s not working

» Has the volume been set to a low level?
» Has the volume been set on mute?

When the power is turned on, the
corners of the screen are dark

« The display looking somewhat darker after prolonged periods of use is
a normal phenomenon with LCD panels. It is not a malfunction.

« If the screen is very dark, contact your point of purchase or the
nearest service center.

Sound 1s working from only one
speaker

» Is the position of FAL/BAL sound controls or volume adjusted to only
one side?

The external device is not working

Is the external device connected with a standard connector cable?

The road is missing

Some map data may be missing or incorrect.

The road name 1s spoken incorrectly

The TTS(Text To Speech) engine speaks the street name based off of the
phonetic spelling.
This will continuously be update with the map datebase.

Troubleshooting

Problem

Possible Cause

Solution

The power does not

The fuse is disconnected.

Replace with a suitable fuse. If the fuse is disconnected

turn on. again, please contact your point of purchase or service
center.
Device is not properly Check to see that the device has been properly
connected. connected.
SIRIUS only goes The SIRIUS mode is in Press the mode button to change to channel mode.
through one category | category.
The DVD does not | The DISC has not been inserted | Insert the disc properly so that the sides are facing the
play. or has been inserted upside correct direction.
down.
The DISC has been Wipe clean dirt and other foreign substances from the
contaminated. DISC.
The vehicle battery 1s low. Charge the battery. If the problem persists, please

contact your point of purchase or service center.




A disc which 1s not supported by
the device has been inserted.
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Insert a disc which is supported for play by the device.

The video does not
work.

The brightness level has been set
to the lowest level.

Adjust the brightness to a highter level.

The sound does not
work.

» The volume level is set the
lowest level.

« The connector is not properly
connected.

» The device is currently fast-
forwarding, rewinding,
scanning, or playing in slow
mode.

« Adjust the volume level.

+ Check the connection state.

+ The sound will not work when the device is fast-
forwarding, rewinding, scanning, or playing in slow
mode.

The sound or video

« The DISC 1s dirty or

» Wipe off water or dirt from the DISC. Do not use a

quality 1s low. scrached. disc which has been scrached.

« Vibration 1s occuring from the | + The sound may be short-circuited and the image
position in which the distorted if the device begins to vibrate. The device
conversion switch has been will return to normal operation once the vibration has
installed. stopped.

» The color and tone quality of | < Aging of the video display and deterioration in
the image 1s low. performance may cause certain quality degradations.

The USB does not « USB memory is damaged. » Please use after formatting the USB into FAT
work. « USB memory has been 12/16/32 format.
contaminated. » Remove any foreign substances on the contact

« A separately purchased USB surface of the USB memory and multimedia terminal.
HUB is being used. » Directly connect the USB memory with the

« A USB extension cable is multimedia terminal on the vehicle.
being used. « Directly connect the USB memory with the

« A USB which is not a Metal multimedia terminal on the vehicle.

Cover Type USB Memory is | « Use a standard USB memory.
being used. « Use a standard USB memory.
* AHDD type, CF, SD + Only MP3, WMA file formats are supported. Please
Memory is being used. use only the supported music file formats.
» There are no music files
which can be played.
The 1Pod is not » There are no titles which can | « Use iTunes to download and save MP3 files into the
recognized even be played. 1Pod.
though it has been + The iPod firmware version « Use 1Tunes to update the firmware version and
connected. has not been properly reconnect the 1iPod with the device.

updated. » Reset the iPod and reconnect with the device.

+ The iPod device does not
recognize downloads.

Body Electrical System > Smart key System > Specifications

Specifications
Smart Key Unit




Items Specification
Rated voltage |DC 12V
Operating | g 6y
voltage
Operating | »yop | 670F (-30°C ~ 75°C)
temperature
Load Max. 2mA

RF Receiver

Items

Specification

Frequency |315 Mhz
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Ant;;nena FSK (Frequency Shift Keying)
Smart Key Fob
Items Specification
Battery Lithium battery 3V
Distance 30m
More than 2 years
WARBNING
Battery life An inappropriately disposed battery can be harmful to the
environment and human health.
Dispose the battery according to your local law(s) or regulation.
Push buttons 4 (Door lock / unlock, Tailgate, Panic)
Frequency(Rx) 125 kHz
Frequency(Tx) 315 MHz
Numbers 2EA
Antenna
Items Specification
Rated voltage |DC 12V
Operating voltage | DC 9 ~ 16V
tgnp;;?:t?fe 222°F ~ 167°F (-30°C ~ 75°C)
Frequency 125kHz
Numbers Interior(3EA), Door(2EA), Bumper(1EA)

Body Electrical System > Smart key System > Components and Components Location
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Component Location (1)

1. Buzzer 5. Interior antenna 2
2. RF recelver 6. Interior antenna 3
3. Smart key unit | 7. Bumper antenna

4. Interior antenna 1

Component Location (2)
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[2]

1. Door outside handle | 3. Tailgate switch

button
2. Door outside handle

Body Electrical System > Smart key System > Description and Operation

Description

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

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

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

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

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

inserting the key into the FOB HOLDER.

Smart Key ECU (SMK ECU)
The SMK ECU manages all functions related to “Passive Unlock™, “Passive Lock™ and “Passive Authorization for
Engine Start Operation”.
It reads the inputs (Push button in door handle, Start Stop Button (SSB), P(A/T) or N(M/T) position Switch),
controls the outputs (e.g. exterior and interior antennas), and communicates via the CAN/LIN (depends on the
vehicle) as well as a single line interface to further devices of the car.
It reads the inputs (Push button in door handle, Start Stop Button (SSB), P(A/T) or N(M/T) 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 smusoidal carrier signal which 1s distributed to the different

antennas.
Smart Key FOB
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The system supports up to 2 SMART KEY FOBs.
The main functions of the SMART KEY FOB are:
« Passive functionality: receives LF-challenge and sends automatically RF response.
« Classic RKE function by action up to 6 push buttons.
« Transponder-functionality in case of a flat battery or a disturbed communication.
» LED for operation feedback and battery monitoring.

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

Antennas
1. Emitting LF Antennas:

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

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

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

Door Handle

The front door handles of the two doors (driver door / passenger door) are equipped with emitting LF-antennas to

emit the 125 kHz signals. The front door handles are also equipped with a push button.

Push Button

The push button in door handle serves as a trigger to indicate the user’s intent to unlock or lock the vehicle.

The push buttons are installed at front doors, integrated into the door handles.

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 is sufficient that a valid SMART KEY FOB is located within a defined and limited
range with respect to the vehicle. So the system is capable of detecting and authenticating a SMART KEY FOB in
the ranges as specified below.

Operating Range

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

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

Passive Access (Passive Entry)

Pressing one of the push buttons in the door handles when all doors locked indicates the operator’s intent to access
the vehicle and thus triggers the system for unlock
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Passive Locking (Exit)
Pressing one of the push buttons in the door handles when one of the following condition 1s fulfilled:
« At least one door is unlocked and two_steps timer is 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 Tailgate Lid Switch when tailgate is closed indicates the operator’s intent to open the tailgate 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 “tailgate open” message via the CAN network.
Smart Key Reminder 1
1. Preconditions:
All terminals OFF & at least one door open & locking status is not locked checked by SMK periodically every
100ms, as long as CAN/LIN active.
2. Event:
At least 1 door knob status changed from unlock to lock.
3. SMK actions:
A.IF NO FOB-IN ACTIVE
SMK performs a search for the fobs in the interior of the vehicle. The same LF-strategy has to be used as it is
defined for the ID out warning (registering only, no authentication
B. IF FOB-IN ACTIVE
SMK sends request toward PDM to search valid TP
If no fob or no TP has been found, no action is required.
If any valid fob or valid TP has been found, SMK unlocks the vehicle by sending a CAN Key Reminder unlock
message with the fob number.
If any valid fob has been found, SMK unlocks the vehicle by sending a CAN/LIN Key Reminder unlock
message with the fob number.
Smart Key Reminder 2
1. Preconditions:
All terminals OFF & any door (including tailgate) 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 tailgate with knobs locked state, or with a locking in progress
3. SMK actions:
Before elapsing 500ms after the closing if all doors are locked then:
A.IF NO FOB-IN ACTIVE
SMK performs a search for the fobs in the interior of the vehicle.
The same LF-strategy has to be used as it 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
If no fob has been found, no action is required.
If any valid fob or valid TP has been found, SMK sends unlock command via CAN and activates ext. buzzer
warning.
If any valid fob has been found, SMK sends unlock command via CAN/LIN and activates ext. buzzer warning.
Smart Key Door Lock Warning
Door Lock Warning 1
1. Preconditions:
While (at least one door knob is unlocked) & (ACC ON or IGN ON) & (No FOB-IN) :
A. (All doors are closed) & (tailgate closed)
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2. Event:
A. User presses the push button in door handle or tailgate
3. SMK actions:
SMK performs a search for the fobs outside of the vehicle; the same LF-strategy has to be used as it is defined
for "Scenario Access with 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 is defined
for "Scenario Access with I/O Distinction".
If no fob has been found, no action is required.
If the preconditions are no longer valid during buzzer active time (3 seconds), the SMK ECU stops the buzzer
immediately.
Door Lock Warning 3
1. Preconditions:
Same as passive locking precondition
2. User action:
A. User presses the door handle Push button
3. SMK ECU actions:
A. If ATWS(Anti Theft Warning System) is in DISARM status, SMK ECU performs a search for the fob inside
of the vehicle (use "Door Lock Warning 3" scenario)
If no fob has been found, the passive locking is performed.
If any valid fob has been found, SMK ECU activates the external buzzer.
If the activity timer elapsed or ACC ON or IGN1 ON or NOT All door closed or FOB-IN, the SMK ECU stops
the buzzer immediately.
After searching of inside fob, SMK ECU also performs a search for fobs outside of the vehicle.
Smart Key Lamp Warning
1. SMK actions:
As long as the preconditions are valid, the SMK ECU performs a periodical search for the fobs in the interior of
the vehicle; the same LF-strategy has to be used as it is defined for the ID out warning (registering only, no
authentication); periodical means, the search is done every 3 seconds.
If no fob has been found, the SMK ECU starts Key out indicator lamp activation as all preconditions are valid
and will perform another search 3 seconds later.
If any valid fob has been found, the SMK ECU stops the Key out indicator lamp and will (if one door 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 tailgate (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 tailgate open)
2. Event:

The last opened door is closed
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3. SMK action:
SMK searches fora 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 WNG
via CAN (exterior buzzer warning and internal buzzer warning).
B. If a door is opened and closed again during terminals on and mside valid fob, SMK re-enables the
authentication and stops the warning. If the terminal is in ACC, SMK shall turn on immobilizer lamp.

If there 1s a LF error (LF overheating or LF antenna failure), the system will have the same behavior as it 1s 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 1s pressed or if a LF
measurement command is recetved.
If the fob has detected a low battery voltage, the LED will not be switched on at button press.
Learning Description
In this chapter, the learning procedure for SMK, PDM and FOBs is described.
For the learning of the SMK, PDM and FOBs, it's necessary to have a connection to the diagnostic tool.
Learning MODE
Whatever the mode, the learning procedures are managed by the SMK.
Prior to start learning service, Fob-In signal must be active and the vehicle secret code (called as PIN code) should
be known.
Teaching MODE
This mode 1s 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
Initial state:

- SMK replacement: SMK is not learnt, PDM and SMART FOB are already learnt with same PIN code

- PDM replacement: PDM is not learnt, SMK and SMART FOB are already learnt with same PIN code
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- 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 and transponder are programmed simultaneously.
v
| SMK start to learn
. v
| PIN code
! nput ihe+ N <Smart key neutralization mode>
| PDM start to leam » Neutralization mode is for replacing Smart key unit, PDM ECM easily.
v
I Smart key #1 leamnt » It is possible that smart key is leamnt again, after neutralizing Smart key
v system.
! SMK”PD*M learnt « Virgin start {twice ignition) is impossible in neutralized condition
| Pull out smart key #1
¥ <Lock by timer>
| Inser smart key #2 to holder
' v « If PIN code is inputted over 3 times, il is impossible to learnt and
|' Smart key #2 leamnt neutralization during 1 hour.

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 inserting virgin smart key to holder, push start button once.

Body Electrical System > Smart key System > Repair procedures

Inspection

Self Diagnosis With Scan Tool
It will be able to diagnose defects of SMART KEY system with GDS quickly. GDS can operates actuator
forcefully, mput/output value monitoring and self diagnosis.

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

1. Problem in SMART KEY unit input.

2. Problem in SMART KEY unit.

3. Problem in SMART KEY unit output.
So the following three diagnosis operates will be the major problem solution process.
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
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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.

Select System Selected |
‘ ENGINE “ AT ” ESC ” AIRBAG H AIR}CON\ PIC
AHLS IMMO TPMS BCM
D0
— 7

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

2 Cumrent Data

Shnu R R

Qace ON = =
O Gearshift P positionfATYClutch|MT) ON
[JBrake SW OFF
O Oriver door lock button OFF
[ Assist door lock button OFF
OFF

ON

O Tail gate state
CIGNT
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5. You can see the situation of each switch on scanner after connecting the "current data" process.

Display Description
FL Toggle SW ON : Push button 1s ON in the driver door handle.
FR Toggle SW ON : Push button is ON in the assist door handle.
Trunk SW ON : Trunk button is ON.

Gear P Position ON : Shift lever 1s P position.

IGN 1 ON : IGN switch 1s IG position.

ACC ON : IGN switch 1s ACC position.
Push Knob SW ON : Push knob switch 1s ON.
External Buzzer ON : Buzzer i1s 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".

State

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 lems

» Duration

Key nni indicatar
Immobilizer indicator
External buzzer

Interior antenna 2

Trunk antenna

Bumper/Tail gate antenna
Driver door handle antenna
Assist door handle antenna

Ut Stop Button

» Condttians ||GOFF

I Interior antenna |

» Resuft

Start




Page 72 of 381

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

& Actuation Test |

Tect Heme

Key out indicator
hinmulilicer indicalor
External buzzer

Interior antenna 1

Interios antenna 2 * Result Success
Trunk antenna
Bumper/Tail gate antenna

Uiriver door handle antenna )
Assist door handle antenna

4. If the LED of smart key 1s blinking, the smart key is normal.
5. If the LED of smart key 1s 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/ Trunk 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".

» Duration Until Stop Buttor

» Conditicns || OFF

ID Register
= System ldentification

~ Neutralization Mode ‘

SMK STATUS INFORMATION
= ESCL STATUS INFORMATION
PDM STATUS INFORMATION

- FOB KEY STATUS INFORMATION |

Inspection / Test

~ Serial Communication Line Check
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3. After IG ON, select the "Antenna Status Check".

| Antlenna Stetus Check

[ Antenna Status Check ]

If vou're ready, select the left gide menu

&l Irteria Anterra 1

2] Interia Antenna 2

] Trunk Antenna

%] Bumpar Antenra

[2] Driver Door Handlke #

] Passenger Door Han

< | |

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

| Intera Antenns 1 |

Locate FOB key at interia antenna 1 area.

( Put in FOB hey between ashtray and shifter)

= O Antanna Status Chack

5]

Prese [OK] button to check

¢t CONDITION . IGN OFF ?
5] Interia Antanna 2

1=2] Trunk Antanna
5 Burmper Antanna
(2] Driver Door Handle £

#] Passenger Door Han

L8| b uy
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Interia Antenna ? W=

[ Interia Antenna 2 ]

Locate FOB key st interia antenna 2 area

=L Antenna Status CThec I Test completed M
5] Interia Arntenna | Press [0K] buttan
=] Interia Artenns 2
2] Trunk Antenna

|#] Bumper Antenns

|
2] Driver Door Handle “

=] Passangar Door Han

| | »

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/ Trunk 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 Register
= System |dentification

~ Neutralization Mode l

© SMK STATUS INFORMATION !
< ESCL STATUS INFORMATION |
© PDM STATUS INFORMATION |

~ FOB KEY STATUS INFORMATION [

Inspection / Test

| © Serial Communication Line Check X

e ——————— |

~ Antenna Status Check
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3. After IG ON, select the "Receiver Communication Line Check".

Receiver Communication Line Check

[ Receiver Communication Line Chack ]

Press [OK] button to check

{ CONDITION  FOE KEY OUT &: IGN OFF )

= 2 Sarial Communication |

Ql=ccever Conmunicd

« [ >

4. Check the serial communication line with a GDS.
5. If the smart key runs normal, the communication of smart key unit and 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 turn 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.

Imterior 1

Bumper

Intanor 3

Interior 2
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5. If the LED of smart key 1s not blinking, check the antenna in shade area.

Connector

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 Register

~ Neutralization Mode \

~ SMK STATUS INFORMATION

|
© ESCL STATUS INFORMATION |
|

e e Ee AR o e e e A S A S O O  E  w  E ae we we ae e s am =

- A e - - e e i a A e i ay  , S — - T ———— - il

Inspection / Test
© Serial Communication Line Check |

~ Antenna Status Check \
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FOB EEY STATUS INFOAMATION

[ FOB KEY Status Information ]

KEY Status NORMAL
BUTTON Status —

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

ID Register
~ System |dentification

~ Neutralization Mode

Qg ——

ESCL STATUS INFORMATION

o

* PDM STATUS INFORMATION I
© FOB KEY STATUS INFORMATION I

inspection / Test

* Serial Communication Line Check |

~ Antenna Status Check l
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SMK STATUS INFORMATION

[ SMK Status Information]

Kay 1
Status - LEARNT

PDM 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 "PDM STATUS INFO".

ID Register
' System |dentification \

© Neutralization Mode \

= SMK STATUS INFORMATION

= ESCL STATl_JS-NFC)-!;_M;TIdl_\I |

e r T rr T T " T YT T MMM e T e T e T YT YU T YU T U T rTUTUrT'rYTUTTITTrTTrTTUT TTYTTYTTTYTTETE

- W A S W - A - - —— . - — . ——— A S - - ]

* FOB KEY STATUS INFORMATION |

inspection / Test

© Serial Communication Line Check l

* Antenna Status Check i
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PDM STATUS INFORMATION

[ PDM Status Information ]

PDM STATUS LEARNT
PDM CONNECT STATLIS CONNECT

Ok

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 Register

© System |dentification !

B e ——— |

© SMK STATUS !WQRMATION

2 ESCL STATUS NFOEMBTld&

© PDM STATUS INFORMATION l
© FOB KEY STATUS INFORMATION I

Inspection / Test

* Serial Communication Line Check |

* Antenna Status Check [
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I

Neutraliz ation Mode

[ Neutrslization Mede ]

If vou're ready, select the left side menu

2] ECM Neutralization
3] SMK Neutralizaton

5] PDM Newustralization

| | »]

| ECM Neutralization

[ ECM Neutralization 1

Input PIN code and press [OK] button

{ CONDITION : IGN QFF 2

= 1 Neutralization Mode

ECM Neutralization

LE] SMEK Neutralization

5] PDM Neutralzation

I Y G (O O
af 1=
Cancel
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ECM Neutralization

[ ECM Neutralization ]

Input PIN code and press [OK] button

= 2 Neutraleaton Mode Test completad

Bl ECM Neutrallzatior Press [OK] button
E] S MNeutralization

£] PDM Neutrslization

Ok

I I GO O I
| 1+
‘ :

| SME Neutralization

[ SMK Neutralization |

Input PIN.code and press [OH] button

{ CONDITION ; IGN OFF 2

=4 Neutralzation Mode

=] ECM Neutrslization

=] PDM Neutrslization

L ) O
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SME Neutralization [ <

[ SMK Neutralization ]

Input PIN code and press [OK] button

CCONDITION : IGMN OFF »

= 2 Neutralzation Mode

2] ECM Neutralization

=] PDM Neutralizatian

) ) 3 i) )
- .

SME Neutralization

[ SMK Neutralization ]

Input PIN cod= and prass [OK] button

= & Neutralzation Mode Tost completed il

=] ECM Neutralization Press [OK] button

- EYTTR

£l PDM Meutralization

Ok

FEEFFE
| 3|
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i PDOM Newtrallzation -

[ PDM Neutralization ]

Input PIN code and press [OK] button

( CONDITION TGN OFF 3

= == Neutralization Mode
[E]1 ECM Neutralization

E] SMKE Neutralization

QoM Nevtraization

]
+ ] Ok

| PDM Neutralization

[ PDM Neutralization ]

Input PIN code and press [OK] button

{ CONDITION - IGN OFF >

= 0 Neutralization Mode
E ECM MNeutraleation

(8] SMK Neutraleation

FEEEE
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PDM Neutrallzation [T

[ PDM Mautralization ]

Input PIN code and press [OK] button

=~ Neutralization Mede

Test completed

iﬂ ECM Neutralzation Press [OK] button

=] SMIK Meutralization

FEEFEF
«| 1

Input Switch List
No Item name Unit

1 SSB SW2 -
2 ACC -
3 IGN1 -
4 | Gear 'P' Position -
5 Brake SW -
6 | FL Door Lock -

Button
7 FR Door Lock -

Button

8 Trunk Lid SW -
9 | Battery Voltage -

10| Alternator Voltage -

11| KEY out Indicator -
Lamp

12| Immobilizer Lamp -

13| External Buzzer -

Actuator List



No. Item name Condition
1 | KEY out Indicator Lamp Ignition -smtch ON

Engine off

. Ignition switch ON
2 Immo.indicator Lamp Engine off

3 External Buzzer Ignition thh ON
Engine off

4 Interior Antenna 1 Active Ignition thh ON
Engine off

5 Interior Antenna 2 Active Ignition thh ON
Engine off

6 Interior Antenna 3 Active Ignition thh ON
Engine off

7 | Bumper/trunk Antenna Active Ignition thh ON
Engine off

S | DRV DR Antenna Active | 12200 sWitchON
- Engine off

9 | AST DR Antenna Active | 2iton switch ON
- Engine off
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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 (16 pins) in driver side crash pad lower panel, turn
the power on GDS.
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2. Select the vehicle model and then do "Smart key code saving".

| Selected |

Select System

l ENGINE \ ‘ AIRBAG U AIR/CON \ PIC
n Smart Key Code Saving (SKCS)
AHLS IMMO
I

ID Register

e e — — o — o — — o — o — —— —— — ——— ———————

- Em A A AR A A AR A T AR ER SR AR SR T AR SR S A S AR MR A G B S A A S A e S A e A e o o =
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3. After selecting "Smart key teaching" menu, push "Enter" key, then the screen will be shown as below.

Smart Key Code Saving

[ Smart Kev Code Saving ]

[ Cordition ]

1 lgnition Qff

Irsert hey 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 NELITRAL

Input PIN code and press [OK] button

FEREFER
Lo T




Page 88 of 381

[ Smart Key Code Saving J

Status - NEUTRAL

Ara you sure [ Ok 7/ Cancel )

(3N N =38 C O G

. Confirm the message "First key teaching completed".

Sman Key Code Saving

Emart Key Code E.a-..ung]

15t kay teaching

Comtinue? (OK/CANCEL}
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Sman Key Code Saving

[ Smart Key Code Sav,ng]

Smart Key taaching complatad |

Number of tsught FOEB kavys 1

Ok

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

Smart Key Code Saving

[ Smart Key Code Saving ]

1st Kay tsaching complated!

2red Kay teaching Continue? (OK/CANCEL




Page 90 of 381

I Sman Key Code Saving

[ Smart Key Code Sa\.'mg]

15t Key t=aching completsd!

Iheert 2nd key to teach

and press [OK] button

o T

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

Sman 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

Components
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Connector A Connector B

0
-

u
B
e
bt |
=
T
] |
~u
=1

Connector B

Connector A

Connector Pin Information
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No Connector A (26 Pin) No| Connector B (16 Pin)
1 BAT. Voltage 17 KEY OUT indicator 1 Interior 2 Antenna 2
2 IMMO indicator 18 - 2 Interior 1 Antenna 2
3 Ground 1 19 - 3 -
4 - 20| Front-right door Lock/Unlock| 4 -
5 Tailgate switch 21 - 5 Interior 3 Antenna 1
6 |Front-left door Lock/Unlock| 22 DIAGNOSIS 6 Bumper Antenna 1
7 Exterior Buzzer 23 Start stop button switch 7 | Front-right door Antenna 1
8 ALT'L 24 Brake 8 | Front-left door Antenna 1
9 ACC 25 EMScommunication 9 Interior 2 Antenna 1
10 CAN HIGH 26 - 10 Interior 1 Antenna 1
11 CAN LOW 11 -
12 - 12 -
13 RF communication 13 Interior 3 Antenna 2
14 IGN 1 14 Bumper Antenna 2
15 P position 15 | Front-right door Antenna 2
16 Ground 2 16 | Front-left door Antenna 2

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

Circuit Diagtam
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VBAT

IGN 1

. N ) Hrake {E@

Start stop button switch 2
-5 3
T Fosttion EE

Al

Ald} -

FL DR Leck/Unlock

FL DR Leck/Unlock

EXT E'Iulzth

Gmamd *
- A3
Ground 2 X

Smart |
Key
Unit

1)
810]
_[@a
B9 ]
[B1 ]

IMODULE 1

MIOULE N

@EMS (oY

IMMO IND

KEYOUT IND

[A17]
B8]

FL DR Antenna 2
B16| -

FL OR Antenna 1

Wl

FR DR Antenna 1

FHA OH Antanna 2

Inerior 1 antenna 1

i ;;I

Imterior 1 antenna 2

Interior 2 antenna 1

o
wn

Interior 2 antenna 2

[84]
[B11]
B3]

Bumper antenna 1

Burper antenna 2 = F

Interior 3 antanna 1

Interior 3 antenna 2

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

Removal
Smart Key Unit

1. Disconnect the negative (-) battery terminal.
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2. Remove the center fascia panel (A).
(Refer to BD group - "Crash pad")

3. Remove the audio assembly (A) after loosening the mounting screws.
(Refer to BD group - "Crash pad")

4. After disconnecting the smart key unit connector, loosen the smart key unit mounting bolt and nut, and remove
the smart key unit (A).

RF Receiver
1. Disconnect the negative (-) battery terminal.



2. Remove the floor console upper cover (A).
(Refer to BD group - "Console")

3. Remove the audio assembly (A).
(Refer to BD group - "Crach pad")

Interior 1 Antenna

1. Disconnect the negative (-) battery terminal.

2. Remove the console assembly.
(Refer to BD group - "Console")
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3. After loosening the antenna bolts (2EA) and connector, remove the interior 1 antenna (A).

Interior 2 Antenna
1. Disconnect the negative (-) battery terminal.
2. Remove the console assembly.
(Refer to BD group - "Console")
3. After loosening the antenna nuts (2EA) and connector, remove the interior 2 antenna (A).

Interior 3 Antenna
1. Disconnect the negative (-) battery terminal.
2. After loosening the mounting bolts, then remove the third seat assembly (A).
(Refer to BD group - "Rear seat")
3. After loosening the antenna nuts (2EA) and connector (A), remove the interior 3 antenna (B).

Exterior Bumper Antenna
1. Disconnect the negative (-) battery terminal.
2. Remove the rear bumper.
(Refer to BD group - "Rear bumper")



3. Disconnect the antenna connector (A) on the center of rear bumper.

4. After loosening the nuts (2EA), remove the exterior bumper antenna (A).

S
|._ " ‘L
X £
ik /./,_.a
o N
&
Buzzer

1. Disconnect the negative (-) battery terminal.
2. Remove the front left wheel guide.

[T
[/ /S

3. Disconnect the connectors, then remove the buzzer (A).

A
\.|

-'\_ t

Door Outside Handle
1. Disconnect the negative (-) battery terminal.
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2. Disconnect the connector after removing the door trim.
(Refer to BD group - "Front door")
3. After loosening the mounting bolt, then remove the key holder (A).

vl

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

Tailgate Switch

1. Disconnect the negative (-) battery terminal.

2. Remove the tailgate trim.
(Refer to BD group - "Tailgate trim")

3. Disconnect the connector. After loosening the remove tailgate garnish mounting nuts (6EA), then tailgate garnish
(A).




4. Remove the outside handle (A) after loosening the outside handle mounting screws.

A

S
AL

S

&

Inspection
Smart Key Unit

- Refer to BE group - inspection / self diagnosis with scan tool.
Smart Key Switch

- Refer to BE group - inspection / self diagnosis with scan tool.
Antenna

- Refer to BE group - inspection / self diagnosis with scan tool.

Tailgate Switch
1. Check for continuity between the tailgate latch terminals.

2. If continuity is not specified, inspect the switch

=

il I 2 3 ¢
Position ™ 1 -
Unlock ({2
| Lock
Installation
Smart Key Unit

1. Install the smart key unit.

2. Install the smart key unit mounting bolt and nut, and then connect the connector.
3. Install the center fascia panel.

4. Install the glove box.

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

1. Install the RF receiver.
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2. Install the center fascia panel.

3. Install the negative (-) battery terminal and check the smart key system.
Interior 1 Antenna

1. Install the interior 1 antenna.

2. Install the console assembly.

3. Install the negative (-) battery terminal and check the smart key system.
Interior 2 Antenna

1. Install the interior 2 antenna.

2. Install the connector mounting bracket..

3. Install the console assembly.

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

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

1. Install the interior 3 antenna.

2. Install the third seat assembly.

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 front left wheel guide.

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.
Tailgate Switch

1. Install the tailgate switch.

2. Install the tailgate garnish.

3. Install the tailgate trim.

4. Install the negative (-) battery terminal and check the smart key system.
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Body Electrical System > Keyless Entry And Burglar Alarm > Components and Components Location

Component Location
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RKE Transmitter
- R
Lock Button —
Unlock Button —
...... Panic Button
. J
3
4
7
!

1. Hood switch

2. Burglar horn

3. IPM & RF receiver
4. Key warning switch
5. Front door switch

6. Front door lock actuator
& switch

7. Rear door lock actuator &
switch

8. Rear door switch

9. Tailgate lid switch
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»

1. Antenna 3. Antenna
2. IPM connector | bracket

Body Electrical System > Keyless Entry And Burglar Alarm > Description and Operation
Description
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 again, all doors unlock.

Function
Keyless Entry Function

DOOR LOCK / UNLOCK and Trunk operations are performed with remote controller
1. Keyless entry function is performed in a state that key in switch is eliminated from key cylinder.
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2. LOCK / UNLOCK and trunk signals are received from the transmitter and DOOR LOCK / UNLOCK and
Trunk signals are sent to the doors.
3. In case of the tailgate, the latch is operated when the button 1s pushed for 0.5s or more.
Transmitter(TX) Spec
1. Transmission Distance : 30m or more from outside of the car
2. Registration (Programming) procedure of the transmitter
(1) In registration mode, it shall be possible to register up to Max 4EA.

(2) During re-registration, new data is registered after deleting the previous TX DATA

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 is deleted)
3 A B C,D.E C.D.E
4 A B C,.C.D C

(3) To perform the registration procedure use the GDS and go to "TRANSMITTER CODE
REGISTRATION".

3. Transmitter signal & Recetver Spec
(1) Transmission signal
A. Transmit relevant transmission DATA (Transmission frame) twice by pushing TX switch.
B. Only the LOCK signal is sent when pushing both TX LOCK and UNLOCK switchs at the same time.

Anti-theft function
1. Anti-theft control data flow
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Power window door lock switch —
Power window door unlock switch —

TX lock —

TX unlock —

TX tailgate —

Auth —

Key in switch —

ACC —

IGNT —

IGN2 —

Alt L —

Hood switch —

Driver door switch —

Assist door switch —

Rear left door switch —

Rear right door switch —
Tailgate open switch —

Driver door unlock switch —
Assist door unlock switch —
Rear right doer unlock switch —
Driver door key lock switch —
Driver door key unlock switch —
Assist door key unlock switch —

= Start inhibit relay

Burglar »ATWS

Alarm
Control

= Hom relay

> Hazard relay

. DISARM

State

Description

Initial Condition

ALARM

Transition Condition

China)

Any door open or tailgate open switch ON, and TX unlock input
3 seconds elapsed under IGN key all ON state (excluding China)
3 seconds elapsed under IGN key all ON & AltL ON state (excluding

door lock failed within 5 seconds from TX lock mput
lock by lock lock mput failed (mechanical key enabled)
lock unlock mput (mechanical key enabled)

TX tailgate or SMK passive tailgate mput

AUTH (SMK Specification only)

Action

DISARM state activated
Horn relay, hazard relay, start Inhibit OFF
2 hazard relay inputs in 0.5 second cycle of ON/OFF (TX unlock input)
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State Description
Initial Condition IGN key OUT and (Any door open or tailgate open switch ON) under
DISARM activation
Transition Condition TX unlock input
AUTH (SMK Specification only)
Action DISARM state maintained
2 hazard relay mputs in 0.5 second cycle of ON/OFF (TX unlock)
State Description
Initial Condition ARM WAIT
Transition Condition Any door open or Hood switch open or tailgate open switch ON
At least a door is unlocked
keyIn or ACC ON
lock unlock mput (mechanical key enabled)
AUTH (SMK specification only)
SMK passive tailgate mput
Action DISARM state activated
State Description
Initial Condition Auto lock timer1
Transition Condition Any door open or hood switch open or tailgate open switch ON
key in or ACC ON
lock by auto lock 1s failed
lock by TX lock 1s failed
lock by lock lock 1s failed (mechanical key enabled)
AUTH (SMK speficiation only)
Action DISARM state activated
State Description
Initial Condition Autolock timer2
Transition Condition Any door open or tailgate open switch ON

key in or ACC ON

lock by auto lock 1s failed

lock by TX lock 1s failed

lock by lock lock 1s failed (mechanical key enabled)
AUTH (SMK Speficiation only)

Action

DISARM state activated
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State Description
Initial Condition ARM
Transition Condition IGN key all ON (excluding China)
lock unlock mput (mechanical key enabled)
AUTH (SMK Speficiation only)
Action DISARM state activated
State Description
Initial Condition REARM
Transition Condition 30 seconds elapsed under IGN key all ON state (excluding China)
3 seconds elapsed under IGN key all ON & AItL ON (excluding China)
lock by auto lock 1s failed
lock by TX lock 1s failed (mechanical key enabled)
lock by lock lock 1s failed (mechanical key enabled)
TX tailgate unlock mnput
AUTH (SMK Speficiation only)
Action DISARM state activated
Start inhibit OFF
State Description
Initial Condition PREARM
Transition Condition TX unlock mput with any door open or tailgate open switch ON
KeyIn or ACC ON
At least one of doors is unlocked with all entrances closed
lock unlock mput (mechanical key enabled)
AUTH (SMK Speficiation only)
Action DISARM state activated
2 hazard relay mputs in 0.5 second cycle of ON/OFF (TX unlock)
State Description
Initial Condition Auto lock timer3
Transition Condition Any door open
key in or ACC ON
Hood switch open
lock by TX lock 1s failed
lock by lock lock 1s failed (mechanical key enabled)
lock by lock unlock is failed (mechanical key enabled)
AUTH (SMK Specification only)
Action DISARM state activated




3.ARM
State Description
Initial Condition | ARM
Transition TX lock Input
Condition
Action ARM state maintained
Hazard relay output for a second
State Description
Initial Condition | ARM WAIT
Transition After halting ARM WAIT TIMER
Condition
Action ARM state activated
4. ALARM
State Description
Initial Condition ARM
Transition Condition Any door open or hood switch open or tailgate open switch

ON
Or either of key in or ACC 1s ON (China)

Action

ALARM state activated

Starting is prevented by turning ON start inhibit output

Turn ON horn relay Alarm for 28 seconds

(£2), and OFF for 10 seconds (+1sec) OFF in total of 3times
Hazard relay output is operated as same with horn relay. (all
region)

State

Description

Initial Condition

REARM

Transition Condition

Any door open or hood switch open or tailgate open switch
ON

Action

ALARM state activated

Turn ON horn relay Alarm for 28 seconds

(x2), and OFF for 10 seconds (+1sec) OFF in total of 3times
Hazard relay output is operated as same with horn relay. (all
regions)
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ARM
R
*.‘;,‘:. REATM
T CISARM
4D00A
HOCD -
TAGATE CLOSE
BALAAM  OH
AFLAY  DgF
- -
BHOIN O
RELAY _
DR
A J
HAZAHD ON T ) 1 .
RELAY  (F e s

T1:28sec+2, T2 :0.5sec
T3 :10sec+1, T4 : Isec

5. ARM WAIT
State Description
Initial Condition ARM WAIT
Transition Condition TX lock Input
Action ARM WAIT state maintained
1 hazard relay output for a second
State Description
Initial Condition DISARM state and IGN key out and all entrances closed
Transition Condition Successfully locked by TX lock
Successfully locked by lock Input (mechanical key enabled)
Tailgate open switch OFF and (Any door open — All door closed) with
door locked or
All door closed and (tailgate open switch ON—OFF) (mechanical key
enabled)
Action ARM WAIT state activated
1 Hazard relay output for a second (excluding Mechanical lock)
Starting ARMWAIT TIMER
State Description
Initial Condition IGN key out and and all entrances closed with ALARM state activated
Transition Condition Successfully locked by TX lock
Successfully locked by mechanical lock Input (mechanical key enabled)
Action ARM WAIT state activated
Horn relay, start inhibit output OFF
1 Hazard relay output for a second (excluding mechanical lock)
Starting ARMWAIT TIMER
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State Description
Initial Condition Auto lock timer1
Transition Condition Successfully locked by Autolock
Successfully locked by TX lock
Successfully locked by mechanical lock Input (mechanical key enabled)
Action ARM WAIT state activated
1 Hazard relay output for a second (excluding mechanical lock)
Starting ARMWAIT TIMER
State Description
Initial Condition PREARM
Transition Condition All entrances closed and all DOORS locked
Action ARM WAIT state activated
1 Hazard relay output for a second (excluding mechanical lock)
Starting ARMWAIT TIMER.
State Description
Initial Condition REARM
Transition Condition Successfully locked by TX lock
Successfully locked by mechanical lock Input (mechanical key enabled)
Action ARM WAIT state activated
1 Hazard relay output for a second (excluding mechanical lock)
Start mhibit OFF
Starting ARMWAIT TIMER
Saett Dsrpinecito
Initial Condition Autolock timer3
Transition Condition Successfully locked by TX lock
Successfully locked by mechanical lock Input (mechanical key enabled)
Action ARM WAIT state activated
1 Hazard relay output for a second (excluding mechanical lock)
Starting ARMWAIT TIMER
6. REARM
State Description
Initial Condition ALARM
Transition Condition | All entrances closed and ALARM pattern
completed
Action REARM state activated

7. Auto-lock timer 1
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State Description
Initial Condition ARM
Transition Condition TX unlock Input
Action Auto-lock timer] state activated
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Starting autolock timerl
State Description
Initial Condition Auto-lock timerl
Transition Condition Autolock timer] completed
TX unlock Input
Action Auto-lock timer] state maintained
CASEL: Autolock timer] completed — Attempting autolock
CASE2: TX unock — 2 Hazard relay outputs in 0.5 second cycle of
ON/OFF
Re-starting autolock timerl
State Description
Initial Condition ARM WAIT
Transition Condition TX unlock Input
Action Auto-lock timer] state activated
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Starting Autolock timerl
State Description
Initial Condition DISARM state, IGN key out and all entrances closed
Transition Condition TX unlock Input
Action Auto-lock timer] state activated
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Re-starting Autolock timerl
State Description
Initial Condition ALARM state and All entrances closed
Transition Condition TX unlock Input
Action Auto-lock timer] state activated

Horn relay, start mhibit output OFF
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Starting Autolock timerl
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State Description
Initial Condition REARM
Transition Condition TX unlock Input
Action Auto-lock timer] state activated
start inhibit OFF
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Starting Autolock timerl
State Description
Initial Condition Autolock timer3
Transition Condition TX unlock Input
Action Autolock timer] state activated
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Starting Autolock timerl

. Auto-lock timer 2

Horn relay, start inhibit output OFF

Re-starting Autolock timer2

2 Hazard relay outputs in 0.5 second cycle of ON/OFF

State Description
Initial Condition Auto-lock timer2
Transition Condition Autolock timer2 completed
TX unlock Input
Action Auto-lock timer?2 Stated maintatined
CASE]: Autolock timer2 completed — attempting Autolock
CASE2: TX unlock Input — 2 Hazard relay outputs in 0.5 second cycle of
ON/OFF
Re-starting Autolock timer2
State Description
Initial Condition DISARM state, IGN KEY OUT, (All door closed & tailgate open switch
OFF), and hood switch open
Transition Condition TX unlock Input
Action Auto-lock timer? state activated
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Re-starting Autolock timer2
State Description
Initial Condition ALARM state, (All door closed & tailgate open switch OFF) and
Hood switch open
Transition Condition TX unlock Input
Action Auto-lock timer? state activated
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State Description
Initial Condition PREARM State, (All door closed & tailgate open switch OFF) and hood
switch open
Transition Condition TX unlock Input
Action Auto-lock timer? state activated
2 Hazard relay outputs in 0.5 second cycle of ON/OFF
Starting Autolock timer2

9. Auto-lock timer 3

State Description
Initial Condition ARM
Transition Condition TX tailgate Input
or SMK passive tailgate Input
Action Autolock timer3 state activated
START Autolock timer3

2 hazard relay outputs in 0.5 second cycle of ON/OFF

State Description
Initial Condition Autolock timer3
Transition Condition TX tailgate Input
Action Autolock timer3 state maintained
Restart Autolock timer3
State Description
Initial Condition ARMWAIT
Transition Condition TX tailgate Input
Action Autolock timer3 state activated
Start Autolock timer3

2 hazard relay outputs in 0.5 second cycle of ON/OFF

If hazard lamp output is not compatible with“Tailgate release function”on activating Autolock timer3 by TX
tailgate in ARM and ARMWALIT, Hazard lamp output control by tailgate release function 1s the priority.
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10. PREARM
State Description
Initial Condition Auto-lock timer?2 state
Transition Condition Successfully locked by Autolock
Successfully locked by TX lock
Successfully locked by mechanical lock Input (mechanical key enabled)
Action PREARM state activated
State Description
Initial Condition DISARM state & IGN key out
Transition Condition Sucessfully locked by TX lock, with any door open or hood switch open or
tailgate open switch ON
Sucessfully locked by mechanical lock Input with any door open or hood
switch open or tailgate open switch ON.(mechanical key enabled)
In hood switch open state (Mechanical Key Enabled), (Any door open — all
doors closed) and tailgate open switch OFF with all doors locked or tailgate
open switch ON — OFF with all doors closed.
Action PREARM state activated
State Description
Initial Condition IGN key out and (Any door open or hood switch open or tailgate open
switch ON) in ALARM state
Transition Condition Sucessfully locked by TX lock
Sucessfully locked by mechanical lock Input (mechanical key enabled)
Action PREARM state activated
Horn relay, hazard relay, start inhibit Ouput OFF
State Description
Initial Condition Auto-lock timer3
Transition Condition Autolocktimer3 is expired
Tailgate open switch ON
Action PREARM state activated
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11. RESET
State Description
Initial Condition | ALARM, REARM
Transition Battery removal and replacement
Condition
Action Start inhibit ON,
3 horn relay Alarm outputs
Starting from ALARM state
State Description
Initial Condition | ARM
Transition Removing battery and replacing it
Condition
Action Starting from ALARM State
State Description
Initial Condition | Excluding ARM, ALARM, REARM
Transition Removing battery and replacing it
Condition
Action Starting from DISARM State
Panic Alarm function
1. Activated by mnputting TX PANIC with KEY IN=OFF, ACC=0FF, IGN1=0FF, IGN2=0FF, and stopped in
the following condition.
A. TXLOCK

B. TX UNLOCK
C. PANIC (RKE PANIC=1 for SMK speficiction) input
D. KEY IN=ON or IGN1=ON or IGN2=0ON Input
E. Driver door key unlock switch ON
F. Driver door key LOCK switch ON
G. Transponder AUTH=1
H. After completeing PANIC alarm activation
[. ARM mode activation

2. PANIC alarm 1s activated regardless of BALARM mode, but halted in activating ARM mode. It is activated in
alarm mode by B/ALARM.
3. Horn and Hazard operation by B/ALARM is prior to PANIC alarm.
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4. Horn should be OFF for 10 seconds of pausing time during being alerted by B/ALARM.

KEYINON a1 e

WAN | O cx "
Ghzon M
N

T PAANIC
>

TX LOSK or U

T UNLOCK 0N

Ta0

N
HAZARD
OFF
L 1

T1 :1.5sec, T30 :28sec =2, T2 : 0.5sec

Horn Answer Back function

1. HORN and B/HORN output is operated during HAZARD action, if ARM WAIT condition is maintained by TX
LOCK within 4 seconds from ARM WAIT activation.

2. HORN and B/HORN output is operated during HAZARD action, if ARM 1s maintained by TX LOCK within 4
seconds from TX LOCK input.

3. If ARMWAIT or ARM mode is cancelled during T1, HORN and HAZARD ouput is not operated.

4. HORN and B/HORN and HAZARD output is operated regardless of receving other TX LOCK that is
registered during T1 action.

.
™ LOCK
OFF

ANY GPEN WEN
ALL CLopp “-LOBE
AFSEARM VR T

BALAAM
Excap! ARM

T1:0.05+0.0lsec

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

Inspection
Front Door Lock Actuator
1. Remove the front door trim.
(Refer to BD group - "Front door")
2. Remove the front door module.
(Refer to BD group - "Front door")
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3. Disconnect the connectors from the actuator.

[LH]) [EH] /,

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 |
!quil_ip_n _“ . | 3 4
Central o !
Front left L""“] = ~
Central| Fa T
I | Unlock | A -
| T —__ Terminal
| Position __"-——q.___! ¢ °
| :fgé];‘al | P )
Front right M egnirar! = -
| Unlack | N | s
Rear Door Lock Actuator

1. Remove the rear door trim.
(Refer to BD group - "Rear door")
2. Remove the rear door module.
(Refer to BD group - "Rear door")
3. Disconnect the connectors from the actuator.

\- [LH] [AH) J
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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 1

Central
Lock |

Central |

Unlock |

—_  Terminal

22
Rear lstt

e

Pasition = T 4
i Cenral |~
Lock | =

Central

Rear right —
_Unlock | o

Tailgate Lock Actuator Inspection
1. Remove the tailgate trim.
(Refer to BD group - "Tailgate")

2. Disconnect the 4P 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.

—__ Terminal | a
Pestion |
Unlock ®

Front Door Lock Switch
1. Remove the front door trim.
(Refer to BD group - "Front door")
2. Remove the front door module.
(Refer to BD group - "Front door")
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3. Disconnect the connectors from the actuator.

[LH]) [EH] /,

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

— T - T ]
~—~._Terminal| 6 2 1
Posation —— | |
—ock r\j | C;'
Fromt left ! T— T — T
Lnlock O—t—0O—0 |
Front right +—— 4t p
Lnlock O——0—FC |
Rear Door Lock Switch

1. Remove the rear door trim.
(Refer to BD group - "Rear door")
2. Remove the rear door module.
(Refer to BD group - "Rear door")
3. Disconnect the connectors from the actuator.




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

[ —— _ Terminal | ,
Position — | % |
Lock
Central Door | Rear oc
Lock Left | Uniock | O——C
T — Terminal
Position —~— | © !
Central Door | Rear LocK
Lock Right | Unlock |  O—+—C

Tailgate Switch
1. Remove the tailgate trim.
(Refer to BD group - "Tailgate")

2. Disconnect the 4P connector from the actuator.

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

3
B e Terminal| |
Position T - 1 2_ _ !
Lock
Unlock O—T=0
Door Switch

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

o™ [ 2 | oo

Sy

Free(Door open) O @,

Push{Door close)

O
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Hood Switch
1. Disconnect the connector (A) and bolts from the hood switch.

o

-

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

[2P Connector]

i T ——_ Terminal

|Postion ~ "——_ | | | : |
Hood Open(Free) A —

‘ Hood Close(Push)

Burglar Horn
1. Remove the burglar horn after removing a bolt and disconnect the 2P connector from the burglar horn.

/ e’ e
& P A
s . N /\Q%
(e .--" Lo S
8" Ky
;o P

2. Test the burglar horn by connecting battery power to the terminal 1 and ground the terminal 2.
3. The burglar horn should sound. If the burglar horn fails to sound replace it.

Body Electrical System > Keyless Entry And Burglar Alarm > Transmitter > Specifications

Specifications
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Item Specification
Rated voltage DC 3V
Temperature range -4°F ~ 140°F (-20°C ~ +60°C)
RF Modulation method FSK
LF Modulation method ASK
gﬁiﬁfﬂiﬁgwer source Lithium 3V battery (LEA)
Transmissible distance 30m or more
Life of battery 2 years or more (at 20 times per day)
Button 3 (Door lock, Door unlock, Tailgate)
Transmission frequency 433.92 MHz

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 and check voltage if the red light doesn't flicker.

Standard voltage : 3V

3. If the voltage is below 3V replace the transmitter battery with a new one. Then try to lock and unlock the doors
with the transmitter by pressing the lock or unlock button five or six times.

4. 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.

5. If the transmitter is fails, replace only the transmitter.

WARBNING

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

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

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

Select System

ENGINE ‘ | ESC l AIRBAG H AleCON\
\ AHLS H IMMO ” H TPMS H \

CODE

|| TRANSMITTER CODE SAVING

AN

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

[ Code Saving Mathod ]

1 Ramove the 1G. key from the key cylinder
? Press [OK] Wait 2 secords, then press the [Lock] butten an
the trarsmitter for more than 1 secornd

3 Press [OK] butten 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 1s completed.

| Code Saving

Press [LOCK] bButton on the transmitter for 1 sec

Mo, of registerad transmitter 0 EA
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-

| Code Saving

[ Code Saving Methed ]
<< The first transmitter is saved, >7

Press [OK] button, if vou want to save the cthaer trarsmitter
Prese [CAMNCEL] 1o axit
To check the saved transmitter you must go to the GDS main

soreen

Code Saving

Press [LOCK] button on the trarsmitter for 1 sec

Mo of registered tranamitter 1 EA
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Code Saving

[ Code Saving Method ]
<< The second transmitter s saved. >
Press [OK] button, if vou want 1o save the other transmitter

Press [CANGEL] to exit

Code Saving

Press [LOCK] button on the trarsmitter for 1 sec

Mo of registered transmittar 2 EA
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Code Saving L

[ Code Saving Method |
<< The third transmittar s saved >>
Press [OK] button, if vou want to save the other transmitter

Press [CANCEL] to exit

Code Saving

Press [LOCK] button on the transmitter for 1 sec

No. of registared tranamitter 3 EA

Cancel
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Code Saving

[ Code Saving Mathod ]
L4 The fourth transmitter k= saved >>

Press [ OK 1 then verify operation of transmitters

Qk

Code Saving

Press [LOCK] button on the transmitter for 1 sec

No. of registered tranamitter 4 EA

Cancel

Body Electrical System > BCM (Body Control Module) > IPM (Intelligent intergrated Platform

Module) > Specifications

Specifications



Items Specifications
Rated voltage DC 12V
Operating voltage DC 9~ 16V
Operating temperature -30°C ~ 75°C (-4°F ~ 158°F)
RKE specificaiton : 4.5 mA
: . Smart key specificaiton : 3.0 mA
Insulation resistance LIN communication specificaiton : 3.3
mA
Abbreviation

IPM : Intelligent intergrated Platform Module

DDM : Driver Door Module
ADM : Assist Door Module

IMS : Intergrated Memory System
SMK : Smart Key

PDM : Power Distribution Module

Page 128 of 381

Body Electrical System > BCM (Body Control Module) > IPM (Intelligent intergrated Platform

Module) > Schematic Diagrams

Circuit Diagram
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Body Electrical System > BCM (Body Control Module) > IPM (Intelligent intergrated Platform

Module) > Description and Operation

Description

IPM (Intelligent intergrated Platform Module) receives
various switch mput signals and time/alarm fuctions for fr
washer interlocking wiper, fr intermittent wiper, mist
wiper, rear washer interlocking wiper, rear wiper, tail
lamp autocut, head lamp low/high, auto light, AV ftail,
DRL, front/rear fog lamp, IGN key hole illumination,
decayed loom lamp, head lamp washer, manual HLLD ,
seat belt warning/reminder, key operated warning, over
speed warning, parking start warning, SMK warning,
rear defogger, front deicer, power window timer, rear
seat warmer timer, central door lock/unlock, IGN key
reminder, passive key reminder, dead lock, crash door
unlock, auto door lock/unlock, anti-theft , tailgate
release control.

Function
Wiper Control
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1. Wiper Data Flow

IGN2

Wiper INT volume
Wiper INT switch —————————— |
Wiper MIST switch ———————=
Washer switch -
Rear wiper switch ———————— 9
Rear washer swilch ——————»

t
-

p————————————m Wiper low relay

Wiper

Control I » Rear wiper relay

—————» Head lamp washer

Head lamp washer switch >
HID option -

Tail lamp —————————————»

Head lamp >

2. Wiper control priority
1. Control of washer interlocking wiper
2. MIST wiper control
3. INT wiper control
3. Control of front washer Interlocking Wiper
(1) Turn Washer switch ON in IGN2 ON and turn Wiper low relay ON after T1.
If Washer switch is input in 0.06~0.2 second, turn OFF Wiper low relay output after T3.

(2) However, Washer switch input during operating washer interlocking wiper is ignored. and received after
operating washer interlocking wiper.

1GNZ

Washar

O

Al

oM
ewizh r

OFF

Wipor N — ] 1
e rekary OFF |

™

T1:0.3£0.03sec, T2 : 0.06~0.2sec,
T3:0.7+0.1sec
T3=0 (1f T2 1s less than 0.06sec)

(3) Turn Washer switch ON in IGN2 ON and trun ON Wiper low relay out after T1.
If Washer switch Input takes more than 0.2 second, turn ON and OFF Wiper low relay within 2.5~3.8
seconds after turing Washer switch OFF.

(4) However, Washer switch mnput is ignored during operating washer interlocking wiper, and received after
operating washer interlocking wiper.

i oN

1Ghez %

Washer  ON T

s Cr-# l
——

Wiper = [ : 1
low vy CFF |

T1:0.3=0.03sec, T2 : above 0.2sec,
T3:2.5~3.8sec
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(5) If Washer switch 1s ON for over 0.2 second in operation of INT wiper, turn ON washer interlocking wiper
output after T1. If Washer switch 1s ON for less than 0.2 second, turn ON Wiper low relay Output once.

Wasoar oN [
i th CFF |
-— —

z '

Wiper o 1 1 1
ow ey OFF

T n Ti T TR T

T1 :0.3=0.03sec, T2: above 0.2 sec,
T3:2.5~3.8sec, T4 : INT TIME-0.7sec,
T5:0.06~0.2sec, T6 : 0.7+0.1sec

(6) When turing on (IGN1 ON & IGN2 OFF), Washer switch signal 1s ignored.

4. MIST wiper control
(1) When turning on Wiper Mist SW with L IGN2 ON, turning ON O WiperLowRLY output for 700ms.

FE

Wazher o]

et OFF
e

Wy v /]

low My OFF

T1 : Min 60ms, T2: Max 100ms, T3 : 700=100ms

(2) If Wiper Mist switch input lasts for over 700ms, maintain Wiper low relay ON. IF Wiper Mist switch is
OFF, turn ON Wiper low relay output for 700ms from it is turned OFF.

p2 o ‘
DFF
- —i -
Wach o
M s wwan b (w3
Wpme o,
kv rrelewy
-— -

T1 : Min 60ms, T2: Max 100ms,
T3 :700£100ms, T4 : 700ms

5. INT wiper control
Intermittent time of intermittent wiper is controlled dependent on the following conditions.

(1) IGN2 switch ON.
(2) Wiper switch INT.
(3) INTERMITTENT VOLUME level is used to set the intermittent time.

6. Rear wiper control
(1) Rear wiper realy 1s continuously operating when turing Rear wiper switch ON with IGN2 switch ON.

(2) Repeat ON mode for 0.7 second and OFF mode for 6 seconds.

UE, <] B |
P

T1:6+0.6sec, T2 : 6£0.6sec, T3 : 0.7+0.1sec



7. Control of rear washer interlocking rear wiper
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(1) If Rear washer switch is ON with L IGN2 SW ON, turn ON Rear wiper relay output after T1.
If Rear washer switch Input 1s carried on for 0.2~0.6 second, turn OFF Rear wiper relay after T3.
However, Rear washer switch input generated during oprating Rear wiper relay 1s ignored, and received

following the operation of Rear wiper relay.

CN
GN2

s wiaslst L]
amixh OFF I

Flear wiper N r
reEay CFF ‘
= — .

T1:0.3£0.1sec
T2 :0.2~0.6sec
T3:0.7£0.1sec
If T2 is not more the 0.2sec, T3=0

(2) With Rear washer switch 1s ON with IGN2 switch ON, turn ON Rear wiper relay output after T1.
If Rear washer switch input is continued for more than 0.6, turn ON and OFF Rear wiper relay Output for
2.5~3.8 seconds after turning Rear washer switch OFF. However Rear washer switch Input during operating

Rear wiper relay 1s ignored and received after the operation of Rear wiper relay.

G2 CH
Ld

Fhasr Wt ~N
swich oer

-
P ey N 1
relay CFE
e : |
i i3

TI1:0.3x0.1sec, T2 : 0.67sec
T3 :2.5~3.8sec(3sec)

(3) Rear washer switch Input is igonored during continuous operation of Rear wiper relay generated by Rear

wiper switch.

(4) The function of Rear washer interlocking Rear wiper 1s primarily taken, in case that Rear washer switch Input

1s generated during intermittent operation of Rear wiper relay by Rear wiper switch.

Lamp Control
1. Exterior lamp control data flow

Auto light sensor

Key in
ACC

IGN1

IGN2

Auto light switch
Tail switch

Head lamp low switch

Front fog switch

Rear fog switch

Driver door open switch

YYyvyvyvyvvyvyyyvyy

Head lamp high switch

Rear Auto Light
Sensor and Lamp
Output Control

Tail INT lamp

Tail lamp LH

Tail lamp RH

Head lamp high LH
Head lamp high RH
Head lamp high IND
Head lamp low LH
Head lamp low RH
Rear fog

Front fog

Front fog IND

AV tall

DRL
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2. Tail lamp auto cut
(1) IGN KEY 1s OUT when turning Tail lamp switch ON following IGN KEY ON and Tail lamp is automatically
OFF (auto power off) when turning on ON Driver door open switch.

(2) Tail lamp is automatically OFF (auto power off) when turning ON Driver door open switch with IGN KEY
ON. and then IGN KEY OUT.

(3) If turning Tail lamp switch ON and OFF in turns follwing auto power off, Tail lamp is ON and AUTO CUT
function 1s disabled.

(4) If IGN KEY 1s ON again after auto power off, Tail lamp is ON and AUTO CUT function is disabled.
(5) AUTO CUT mode 1s maintained when changing BATTERY.

On
OFF

Tadl g onN
wlleh 'F

M ey

Driver door O
opun swilch  Seg

Ofd | I |

Tl g OFF

3. Head lamp low control
(1) If turning Head lamp low switch ON with IGN1 ON, Head lamp low is ON.

(2) If IGN1 1s OFF or Head lamp low switch 1s OFF, Head lamp low 1s OFF.
(3) If IPM does not work with IGN1 ON, Head lamp low Output should be automatically ON.

N T 1 |
GN
aOFF |

Haad lrp ON

4. Head lamp low signal control
(1) If Head lamp low output 1s ON by “Head lamp low switch ON" or “Auto light function’, Head lamp low
control output is ON.

(2) If Head lamp low output is ON by “DRL EUROPE function’, Head lamp low control output is Off.
(3) If Head lamp low output 1s turned ON — Off, Head lamp low control output is Off.

5. Head lamp high control

Head lamp high Input and Head lamp Passing Input by M/F are controlled by single input of Head lamp high

switch.

A. Head lamp high Input
Determined by Head lamp high Input when Head lamp high switch ON with Head lamp low control output
ON by IPM, and IGN2 ON.

B. Head lamp Passing Input
Determined by Head lamp passing Input when Head lamp high switch ON with Head lamp Low control
Output OFF and IGN2 ON.

(1) If Head lamp high Input is ON with IGN2 ON, Head lamp high output is ON.

(2) If Head lamp passing is ON with IGN2 ON, Head lamp high output is ON.
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6. Auto light control
(1) Auto light function is not applicable for Europe DRL option (DRL option=GND).

(2) If Auto light power is less than 4V or more than 6V with IGN1 ON & IGN2 ON, it 1s considered to be
malfunctioning. In this case, Head lamp LOW 1s ON with Auto light switch ON no matter what the value of
Auto light sensor 1s. Filtering time of failing and recovering supply power takes 300msec each.

(3) If Auto light sensor value 1s adaptable with the condition of Auto light Control, turn light ON immediately.

(4) If Auto light sensor value is equal to the Input value of light ON with IGN1 ON & IGN2 ON, Auto light
switch ON, and light OFF, turn light ON after T1: 2.5 = 0.2sec.

(5) If Auto light sensor value is equal to the Input value of light OFF with light ON, turn light OFF after T2: 2.5 +
0.2sec.

(6) When turning OFF Auto light switch, immediately turn OFF light.
(7) Auto light sensor value for light ON 1s as following.

TAIL LAMP

HEAD LAMP LOW

ON

2.7£0.05V

OFF

4.3+0.05V

(8) TIME CHART based on Filtering time and sensor value in each application region is as following.

I |
Li F |
Ak iy oN T
shantn OFF |
mlamp (= ] |
crktent  OF ]
[

T1:2.520.2s, T2: 2.5£0.2s

7. Tail interlocking AV control
(1) Tail Interlocking AV control fuction is not applied to Europe DRL option.

(2) If Auto light power s less than 4V or over 6V with ACC ON, it is considered to be malfunctioning. AV Tail
Output should be OFF in malfunctioning.

(3) Power supply Filtering time of failing and recovering takes 300msec each.

(4) If Auto light sensor value 1s equal to the input value of Tail lamp ON with ACC ON, turn ON AV Tail
Output after 2.5 £ 0.2 sec.

(5) If Auto light sensor value 1s equal to the input value of Tail lamp OFF with AV Tail Output ON, turn OFF
AV Tail output after 2.5 + 0.2sec.



(6) Auto light sensor value of light ON 1s as follows.
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A

Tasl fmrrg

Ay Taill

oF
, DN
candiian o |

T1:2.520.2s, T2: 2.5£0.2s

8. Day time running light
DRL (DAYTIME RUNNING LIGHT) option is categorized into 2 types, based on DRL option Input.

@ NON-DRL OPTION: DRL option is not connected. (Switch Open)

AV Tail
ON 2.7+£0.05V
OFF 4.3+£0.05V
AV Tad
Qutput
ov 2 5¢ 4.0v c’,fj:g'

@ DRL OPTION: DRL option is connected for having ground. (Switch Short To GND)
DRL option is input on a regular basis, and to be based on availability of immediated function.

Head emp  ON
high

Parting hrake @M
wwatoh

~3% M
B

(1) IfIGN2 & Alt L ON, DRL is functioning by controlling Head lamp high output with PWM.
(2) Head lamp high output is restricted to frequency: 80Hz / Duty 50% during operating DRL.

(3) If Head lamp low 1s ON with head lamp low switch ON or by functioning Auto light, the function of DRL is
cancelled.

(4) If Head lamp high 1s ON by turning ON Head lamp high switch, the DRL function is cancelled.

(5) If Parking brake switch is ON (PARK), the DRL function 1s cancelled.

9. Escort function
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Initial condition

IGN1 ON with Head Lamp Switch
OFF or Auto Light Switch CFF

IGN2 ON & Head Lamp Low ON

: Condition2
o KT g By Lo
Low Switch ON

IGN2 OFF & IGN1 OFF

Head Lamp ON during Head Lamp ON during
20 min Tall Lamp ON 20 min Tail Lamp ON

y 4
Key In OFF & Drive Door Open (Note2)

Head Lamp ON Head Lamp ON

Tall Lamp ON Tail Lamp ON
Start 20min timer Start 30sec time Start 20min timer
Stop 30sec timer Stop 30sec timer

Driver side Door close

Head Lamp ON and
Tail Lamp ON during 30sec

. l

(Head Lamp Low OFF or Auto Light Switch OFF or Head Lamp Low Switch OFF)
or Exead 20min or Exceed 30sec or Door Lock2 times (Note1)

Head Lamp OFF and Tail Lamp OFF

(1) Door Lock 2 times : Tx Door Lock 2 times
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(2) When Open the Driver door, former 2 times lock counter is cleared, and Start new 2 times lock counting durn
active the Escort function(counting 30sec).
If Driver door 1s re-opened,re-start 20min counter and if Driver door is re-close, re-start 30sec counter.

ON

T bk | |
HF

. ON T . -

|l

. ofFl | J . | —

o fj S —
OFF |

Hand lamg

sBcisar ON - - I ot . .

Autabgit oy |

waiich OF F

Oirtvwr door PN | | [ ™ ‘

amiicly Clong
. Iq - P - - .- . I 1l
oN 20mn Hmin Zrran
Tab larmp ) -4
OFF W]
Haad lamg ON | I .
howr OFF \

10. Front fog lamp
(1) If turning OFF front fog lamp switch with front fog lamp ON, turn OFF front fog lamp. (Front fog lamp
switch 1s Lock type Switch)

(2) When turning IGN2 OFF with Front fog lamp ON, turn OFF Front fog lamp.

(3) When turning ON Head lamp high switch with Front fog lamp ON, turn off Front fog lamp. If turning Head
Imap high siwtch off another time, turn on Front fog lamp.

| L«
Warning Control
1. Priority
- . . Load
Priority Internal Buzzer Warning Logic Control
1 |Rear PAS Warning
2 Seat Belt Warning
3 Over Speed Warning I[PM
4 | Key Operated Warning
5 | Parking Brake Warning
6 Steering Column Not Locked Warning (SMK IPM
Option)
7  |ID Out Warning
: : SMK
g Steering Column Not Unlocked Warning (SMK
Option)
9 SSB Button Warning (SMK Option)
10 |Rheostat Detent Sound CLU
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2. Warning control data flow

Keyin —— » ALTL
-« 10km

ACC ———

r—— 120km
IGNT ————=

~a—— Vehicle speed CLu
—— Driver door switch —# XM Over speed IND ——»=
IPM
IGN2 ——— +— Driver seat belt IND status
—— Driver seat belt switch —# Waming
) ) Control
—— Assist seat belt switch —»| Module

——Asssit seat belt IND—
—— Parking brake switch —#»

--——— Fobin PDM

3. Seat belt reminder
* Terminology
@ Bulb check 6s driver ind blinking: If IGN1=0— 1, indicator is blinking.
@ Bulb check 6s buzzer: If IGN1=0— 1 with Unbelted, buzzer 1s warning.
@ Normal 6s driver ind blinking: If IGN1=1 with Belted— Unbelt, indicator is blinking.
@ Normal 6s buzzer: If IGN1=1 with Belted— Unbelted, buzzer is warning.
6s driver Indi blinking: Blinking for 6 seconds in 1 second cy
(1) From state IGN1 Off (Default State)

State Description
Initial condition IGN1 OFF
Event Driver side seat belt is belted and IGN1 ON
Action - Start Bulb check 6 seconds driver indicator blinking

- The automaton state is changed to IGN1 ON DRIVER BELTED

State Description
Initial condition IGN1 OFF
Event Driver side seat belt is unbelted and IGN1 ON
Action - Start Bulb check 6 seconds driver indicator blinking

- Start Bulb check 6 seconds buzzer warning
- The automaton state is changed to IGN1 ON DRIVER UNBELTED
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(2) From state IGN1 On Driver Belted

State Description
Initial condition IGN1 ON DRIVER BELTED
Event IGN1 OFF
Action - Stop Bulb check 6 seconds driver indicator blinking
- The automaton state is changed to IGN1 OFF
State Description
Initial condition IGN1 ON DRIVER BELTED
Event Driver side seat belt 1s unbelted && Vehicle Speed < Skm/h
Action - Start Normal 6 seconds driver indicator blinking
- The automaton state is changed to IGN1 ON DRIVER UNBELTED
State Description
Initial condition IGN1 ON DRIVER BELTED
Event Driver side seat belt is unbelted & Vehicle Speed > Skm/h
Action - Start Normal 6 seconds driver indicator blinking

- Start Normal 6 seconds buzzer warning

- The automaton state is changed to IGN1 ON DRIVER UNBELTED

(3) From state IGN1 On Driver Unbelted

State Description
Initial condition IGN1 ON DRIVER UNBELTED
Event IGN1 OFF
Action - Stop Bulb check 6 seconds driver indicator blinking
- Stop Normal 6 seconds driver indicator blinking
- The automaton state is changed to IGN1 OFF
State Description
Initial condition IGN1 ON DRIVER UNBELTED
Event Driver side seat belt is belted
Action - Stop Normal 6 seconds driver indicator blinking

- Stop ALL 6 seconds buzzer warning

- The automaton state is changed to IGN1 ON DRIVER BELTED
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State Description
Initial condition IGN1 ON DRIVER UNBELTED
Event Vehicle Speed > 10km/h
Action - Start buzzer and driver indicator Pattern (10 times (6sec ON/24sec
OFF) + 6sec ON)
- The automaton state is changed to PATTERN

(4) From State Pattern
State Description
Initial condition PATTERN
Event IGN1 OFF
Action - Stop Buzzer and driver indicator Pattern
- Stop ALL 6s driver indicator blinking
- Stop ALL 6s buzzer warning
- The automaton state is changed to IGN1 OFF
State Description
Initial condition PATTERN
Event Driver side seat belt is belted
Action - Stop Buzzer and driver indicator Pattern
- Stop Normal 6s driver indicator blinking
- Stop ALL 6s buzzer warning
- The automaton state is changed to IGN1 ON DRIVER BELTED
State Description
Initial condition PATTERN
Event Vehicle Speed < Skm/h
Action - Stop Buzzer and driver indicator Pattern
- 1f 6s buzzer period, after 6s warning stop Pattern
- The automaton state is changed to IGN1 ON DRIVER UNBELTED
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4. Key operated warning
(1) Buzzer 1s continuously ON in 0.6 second cycle, when key in & Driver door open switch is ON.

(2) Turn off the Buzzer if IGN1 switch is ON or Driver door open switch 1s OFF or KEY OFF during the output

condition.
oN
KN
aFF
" oN
e OFF
Dirbver
e ON |
wailch OFF | |
I} A A A A
Buzzat ON AYAY \ T \ \r\_ b-.\
ofFF I\ YRR 'Y ._J )
b |

T1:0.6+0.1sec

5. Parking start warning
(1)If[10km = 1] with IGN1 ON and Parking brake switch ON , Buzzer output.

(2) If [10km = 1] with Parking brake switch ON, turn ON the Buzzer output.
(3)If IGN1 OFF, Parking brake switch OFF or [ 10km = OFF], turn OFF the Buzzer output.

. N
ol oFf |
Parking ON
brake setich  OFF

1
w3
o

ooe S [ULIUL LN

T1:0.3£0.1sec, T2 : 0.7+0.1sec

6. SMK warning
Refer to Smart key system in this group.
Timer Control
1. Timer Control data flow

IGN1 ———————

AL ———»
— = Defroster relay
Defroster switch ————— Timer Control
. —— » Power window relay
Driver door open switch ———#

Assist door open switch ——
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2. Defroster timer
(1) If turning ON Alt L and then Defroster switch with IGN1 switch ON, turn ON Defroster for 20 minutes.
(operated in ENGINE RUNNING Condition)

(2) If Defroster switch is ON during Defroster ON, turn OFF Defroster.
(3) If Alt L OFF or IGN1 OFF during Defroster ON, turn OFF Defroster.
(4) Defroster 1s not activated with Alt L ON as well as Defroster switch being pushed simultanesouly.

- -

T1 : 60+£20msec, T2 : 20+1min

3. Power window timer
(1) Turn ON Power window if IGN2 switch ON.

(2) Power window output is maintained for 30 seconds and OFF if IGN2 switch 1s OFF.

(3) The output is immediately OFF if Driver door open switch ON or Assist door open switch ON 1in the (2)
above.

(4) If IGN2 1s OFF with Driver door open switch ON or Assist door open switch ON, Power window i1s OFF.

oN [ 1 R
L e
ofFF | |

Duvar dhooe
open swiich o 1
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Ausaind dhooe — — 1
open swiich

on
Prower wimsiow
OFF

T1 : 30=1sec

IGN key hole Illuminationnation Control
1. If driver door open switch ON or assist door open switch ON with IGN1 OFF ., turn ON key hole illumination.
2. In case of driver door open switch OFF or assist door open switch OFF with the condition (1) above, turn ON
key hole 1llumination for 30 seconds, and then OFF the lighting.
3. Turn OFF key hole illumination on activating IGN1 switchin case of (1) and (2) above. However, key hole
illumination light should be immediately OFF if ARM WAIT or ARM or ALARM or REARM activation.

CiN | |
G
CWT |

D doowr
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o

Asmst dooe -y el |
opsan swiloh fi T i

oFEN ||

Kary hoke ON |
Buminalis  OFF |

T1:30+1sec
Decremental Room lamp Control



1. Room lamp OFF

State Description
Initial Condition Room lamp OFF and doorCLOSED
Transition Condition | TX UNLOCK
Key out event
Action Room lamp ON for 30s state activated
Room lamp ON for 30 + 3 seconds
State Description
Initial Condition Room lamp OFF
Transition Condition | Door OPEN for over 0.1 second with all doors
CLOSED
Action Room lamp ON for 20 min state activated
Room lamp ON for 20 + 1 minutes
State Description
Initial Condition Room lamp OFF and IGN1=OFF
Transition Condition |IGN1 = ON and door OPEN for over 0.1 seconed
Action Room lamp ON state activated
Room lamp ON
o M
o Close |
Utk O
Rooem lamp e H 111 . \'\. [
—w -

T1 : 20=1min, T2 : 30+3sec
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. Room lamp ON for 30s
State Description
Initial Condition Room lamp ON for 30s and IGN1=0OFF
Transition Condition Door OPEN for over 0.1 second with all doors CLOSED
Action Room lamp ON for 20min state activated
Room lamp ON for 20 = 1 minutes
State Description
Initial Condition Room lamp ON for 30s and IGN1=OFF
Transition Condition TX UNLOCK
Key out event
Action Maintaining Room lamp ON for 30s

Room lamp ON for 30 seconds
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State Description
Initial Condition Room lamp ON for 30s and IGN1=OFF
Transition Condition In case of IGN1=0N, after 30 seconds, on ARM being activated, or when
all doors are LOCKED
Action Room lamp DECAYING state activated
Turning OFF Room lamp after diminishing the light for 2 + 0.2 seconds

o4 I

o%F |

oa | OPEN
T g.08E
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Al door  LOCK

bocked  UNLOGCK
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1 2 ? ~
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T1 : 20=1min, T2 : 30+=3sec
3. Room lamp ON for 20min

State Description
Initial Condition Room lamp ON for 20min and IGN1=OFF
Transition Condition IGN1 =ON
Action Room lamp ON state activated
Room lamp ON
State Description
Initial Condition Room [amp ON for 20min and IGN1=OFF
Transition Condition In case of doorCLOSE and when all doors are LOCKED, or after
20 minutes
Action Room lamp DECAYING state activated
Turning OFF Room lamp after diminishing the light for 2 +0.2
seconds
State Description
Initial Condition Room [amp ON for 20min and IGN1=OFF
Transition Condition Door CLOSE
Action Room lamp ON for 30s state activated

Room lamp ON for 30 + 3 seconds
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T1 : 20=1min, T2 : 30+=3sec

. Room lamp decaying
State Description
Initial Condition Room lamp DECAYING and IGN1=OFF
Transition Condition Door OPEN for over 0.1 second with all doors CLOSE
Action Room lamp ON for 20min state activated
Room lamp ON for 20 + 1 minutes
State Description
Initial Condition Room lamp DECAYING and IGN1=OFF and door
CLOSE
Transition Condition TX UNLOCK
Key out event
Action Room lamp ON for 30s state activated
Room lamp ON for 30 + 3 seconds
State Description
Initial Condition Room lamp DECAYING
Transition Condition After the lamp decaying
Action Room lamp OFF state activated
Room lamp OFF
State Description
Initial Condition Room lamp DECAYING
Transition Condition IGN1 = ON and door OPEN for over 0.1 second
Action Room lamp ON state activated
Room lamp ON
@ N ’7
oo Cioge | | L] [
Linkock o
.
s [T AT

T1 : 20=1min, T2 : 30+=3sec
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5. Room lamp ON

State Description
Initial Condition Room lamp ON and IGN1=ON and door OPEN
Transition Condition Door CLOSE
Action Room lamp DECAYING state activated
Turning OFF Room lamp after diminishing the light for 2 +£0.2
seconds
State Description
Initial Condition Room lamp ON and IGN1=ON and door OPEN
Transition Condition IGN1=0OFF
Action Room lamp ON for 20min state activated
Room lamp ON for 20 + 1 minutes
State Description
Initial Condition Room lamp ON and IGN1=ON and door OPEN
Transition Condition Door CLOSE and IGN1=OFF
Action Room lamp ON for 30s state activated
Room lamp ON for 30 = 3 seconds
o A [ 0

T1 :20+1min, T2 : 30+3sec
6. Room lamp auto cut

N N
HmmLampl

/ co3

— = Isac Ttrnnf\l

coo
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20mins Timar |
|

% Auto Cut OFF |~

Raoom Lamp
Aute Cut ON
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(1) CO00: If (ACC=0ON or IGN1=0ON or IGN2=0ON) or (Burglar Alarm state = 1—0) then Room lamp auto cut
= ON and 20mins timer stop and 3sec timer stop.

(2)CO1: If (Key In = ON or KEY OFF) then start 20mins timer.
(3) C02: If (Burglar alarm = 0— 1) then start 3sec timer.

(4
(5) CO4: If 20mins timer elapsed then room lamp auto cut = OFF.

)
)
) C03: If 3sec timer elapsed then room lamp auto cut = OFF.
)
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(6) COS: If (ACC=0ON or IGN1=0ON or IGN2=0ON) or (Burglar Alarm state = 1—0) or (Any door close —
open or Tailgate open switch=ON then room lamp auto cut = ON and 20mins timer stop and 3sec timer
stop.

Turn signal and hazard Control
1. Turn signal and hazard control data flow

IGN2 ———»| — Turnsignal LH —»
IGNT ————— i)F(’Td ——  Tum signal RH —»
—  Hazardswitch —®| TumSignal& [ Turn signal LH out —
Hazard — Tum signal RH out —=  Cluster
Multifunction |— Tum signal LH switch — - ﬁ{;r&t;lc:
switch | Turn signal RH switch —a=|

2. Flasher function priority
If conditions of activating flashing conflict with each other, functional priorities are as following:
Ist: Arm/ Disarm / Flashing (Burglar Alarm system) & Tailgate release Flashing
2nd : Burglar Alarm Flashing
3rd : Panic (including MTS) Flashing
4th : Hazard Flashing
5Sth : Turn Signal Flashing

3. Tumn Left/ Right signal flashing function
If the Left (or Right) turn switch 1s active and if IGN2 is On, the left (or Right) turn signal outputs are driven. The
turn signal 1s active as long as both conditions ((Turn Signal LH switch or L_Turn Signal RH switch = On) and
IGN2 = On) are true and 1is turned Off when one of these conditions is no longer detected.
If a failure is detected (Bulb/LED) outage or open load on the activated turn signal side, the flasher frequency is
doubled.
This failure can be detected when IGN1 and IGN2 On (IGN1 = On and IGN2 = On).
While turn switch 1s ON and failure was detected, even if bulb (or LED) failure is no longer detected, keep the
double blinking flashing and after next turn switch ON transition, only then, flasher is activated with normal
blinking.
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4. Lane change turn Left/ Right signal control function

The Flasher Lane-Change feature is initiated with a momentary activation of the turn switch. The turn signal will
then flash 3 times.

This lane-change feature operates under the following conditions:

A. Lane change mode enabled (Lane Enable = ON)

B. The Lane Change feature will not work without voltage on the Ignition 2 circuit.

C. The "bulb-fail" mode is not working and the flashing frequency is always normal blinking in lane change mode
(85 £10 period/min).

D. During the lane change mode operation, if the user moves the turn switch in the other direction, then lane

change mode 1s finished and the other direction’s flashing (normal or lane change flashing) will start depending
on the switch detection time.
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5. Hazard flashing function
Activating the hazard switch generates the hazard signal, regardless of the Ignition key position. The hazard signal
1s a permanent sequence. It goes off when the hazard switch is deactivated. The hazard drives both the Left and
Right flashing sides.
Like the turn signal flashing, if bulb(or LED) failure 1s detected, flashing frequency is doubled. But it is ONly
possible in IGN1 and IGN2 ON (IGN1 = ON and IGN2 = ON).
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6. Turn signal and hazard priority
Hazard flashing has a higher priority than turn Left/Right control.
A. During hazard flashing, if turn Flashing is requested, keep the hazard operation.
B. During turn flashing, if hazard flashing is requested, iterrupt the turn flashing and start hazard operation
immediately.
C. During hazard operation if hazard and turn switch are On at the same time, if hazard switch 1s turned Off, turn
flashing starts to operate but, does not discontinue the running period.
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7. Double blinking detection condition

In case of activation of hazard the fault detection will be able to detect the failure only if 3 bulbs of Front or Rear

are broken-down.

In case of turn signal activation when one of the front or rear is broken-down (Lamp failure), the turn signal blinks

with double frequency. Lamp failure condition as below:

A. Flasher fault detection should be inhibited according to Battery voltage, 1.e.: When the Vbat voltage is lower
than flasher fault voltage detection(9V). This threshold for flasher fault detection should be configured as a
calibration variable (EEPROM variable)

B. The fault detection is done while output for turn left/right or hazard is active and IGN1 ON and IGN2 ON
(lane change 1s not included), once fault is detected, [PM keep the fault mode until flasher triggering condition
1s released (Turn right or left switch off/ IGN2 or hazard switch off)

Door Lock/unlock Control
1. Door lock/unlock priority

@ Crash unlock

@ Auto door lock/unlock (by shift lever change)

@ IGN key reminder unlock (passive key reminder)

@ Central door lock/unlock (2-Turn unlock)

2. Door lock/unlock relay control

(1)NON 2-TURN UNLOCK

{ E+ - 1

Dw unlock relay + L L il !
= L g_, R

Doon lock relay - *

Driver door unlock relay
Mode Door unlock relay (8% 10w relay Door lock relay
Central Lock OFF NC ON

Central Unlock ON NC OFF

(2) 2-Turn Unlock Specification (North America)

(e )y—r1
i et “ttm
Mode Door unlock Dr“;‘;;ilo(;];'ol:]ll{l?‘ce:;;elay Door lock relay
CENTRAL LOCK OFF OFF ON
CENTRAL UNLOCK ON ON OFF
DRIVER UNLOCK OFF ON OFF
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3. Determining key lock/unlock input
(1) Determine outside door key lock / unlock Input following ensuring that lock / unlock switch 1s mechanically
interlocking with the function.
(2) Driver door key lock

A. Driver door unlock switch OFF being checked within 3 seconds from Driver door key lock switch = ON,
on Driver door key lock switch input.

B. If Driver door unlock switch is ON for over 3 seconds, Driver door key lock switch input 1s ignored.

(3) Driver door key unlock
A. Driver door unlock switch OFF being checked within 3 seconds from Driver door key lock switch = ON,
on Driver door key unlock switch input.

B. If Driver door unlock switch is ON for over 3 seconds, Driver door key unlock switch input is ignored.
(4) Driver door key lock switch input 1s ignored if key IN & IGN1 1s ON.

DOCAR LOCK DOOR UNLOCK

: /,tlk SLEEP
SLEEP YES CONDITION Seor Bl CONDITION
YES

|
NO NO
|
DRIVER KEY UNLOCK
SW
(OF F=ON)

DRIVER KEY
LOCK SW
{OFF=0N)

JRIVEH
ACTUATOR
UNLOGK SW
UNLOCK

BAIVER
ACTUATOR
UMNLOCK SW
LOCK

YES
]

CENTHAL DOOA NO CENTRA. DOOR
LOCK (500mses:) ‘ LINL O K SO0 |

4. Central door lock/unlock
(1) Lock commend condition
A. TX lock (SMK_ passive lock is inputting with all doors closed.)
B. Driver door key lock switch = ON (excluding key IN & IGN1 ON state.)
C. All door lock requirements are met based on AUTOlock TIMER1 / AUTOlock TIMER2
D. Power window lock switch = ON

(2) Unlock commend condition
A. TX unlock Input
B. Driver door keyunlockswitch= ON
C. Power window unlock switch= ON (excluding ARM state)

(3) Central lock output is ON for T1 (0.5sec) when mputting lock commend.

(4) Central unlock output 1s ON for T1 (0.5sec), when inputting unlock commend.

(5) Lock/unlock by SAFETY KNOB is not interlocking. (mechnical operation)

(6) No malfunctioning should be in the presence when changing Battery. (in key In switch ON state, also)
)

(7) No pressure lower than 60msec (driver door key lock switch / Driver door key unlock switch)
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(8) Immediately turn OFF the output if reverse output is required during the output, and operate the reverse
output after 100ms. However, in case that another output is required during the delay of 100ms, operate the
most recently required output.

(9) If the condition of Central lock output and Central unlock output is simultaneously developed, lock output is
prior to unlock output.

(10) Central lock / unlock output is consistently operated regardless of knob Input condition when inputting lock
/unlock.

(11) When re-inputting lock (unlock) commend during lock (unlock) output by lock (unlock) commend, previous
output is maintained.

(12) When the input is simultaneously operated by key / TX / driver door key lock switch, priority 1s to be TX >
key > driver door key lock switch in order. (This condition is prior to (9) above.)

T1:0.5£0.1sec, T2 : Max 3sec

5.2-TURN UNLOCK (NORTH AMERICA )
(1) If Driver door unlock switch 1s Unlocked within 3 seconds from Driver door key unlock switch is
OFFON(Driver door unlock switch 1s mechanically Unlocked and IPM output is not operated), and Driver
door key unlock switch i1s OFF — ON in T1, turn Door unlcok relay and Driver unlock relay Output for T2.

(2) If Driver door unlock switch i1s Unlocked within 3 seconds from Driver door key unlock switch 1s OFF —
ON (Driver door unlock switch 1s mechanically Unlocked and IPM output is not operated), and TX
UNLOCK signal is recetved within T1, turn ON Door unlcok relay and Driver unlock relay Output for T2.

(3) Turn ON Driver unlock relay Output for T2 when recerving TX UNLOCK signal. However, if TX
UNLOCK signal is recetved within T1, turn ON Door unlcok relay and Driver unlock relay Output for T2.

(4) If Driver door unlock switch 1s Unlocked within 3 seconds from Driver door key unlock switch 1s OFF—ON
in T1 following the receipt of TX UNLOCK signal, (Driver door unlock switch is mechanically Unlocked and
[PM output is not operated), turn ON Door unlcok relay and Driver unlock relay Output for T2.

(5) It 1s considered to be the same TX not with standing receiving different TX signal registered in T1.
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(6) Door lock relay, Door unlcok relay, and Driver unlock relay Output by Driver door unlock switch change is
not operated.
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T2 T2 T2

T1 :4=1sec, T2 :0.5=0.1 sec T3 : Max 3sec

6. IGN key reminder
(1) This function 1s disabled in vehicle speed over 3km/h. (determined by 3km Signal)

(2) Unlock condition: ALL door Unlock is operated for 1 sec of the following is met.

A. Condition 1

1) IGN key ON & Driver’s seat door = Open & Driver’s seat door Unlock switch = LOCK

2) IGN key ON & Passenger seat door = Open & passenger seat door Unlock switch = LOCK

B. Condition 2

1) Driver’s seat door 1s Open — Close within 0.5s from door Unlock switch is Unlocked — locked with
IGN key ON.

2) Passenger seat door 1s Open — Close within 0.5s from door Unlock switch 1s Unlocked — Locked with
IGN key ON

C. Condition 3

1) Driver’s seat door unlock switch 1s unlocked — locked within 0.5s from Driver’s seat door is Open —
Close with IGN key ON.

2) Passenger seat door unlock switch is Unlocked — Locked within 0.5s from Passenger seat door is Open
— Close with IGN key ON.

(3) Unlock retry condition: If Lock condition i1s maintained regardless of Unlock output for 1 second by condition
1, the maximum of 3 times (excluding the 1 second output) of Unlock output is operated. (1s cycle: 0.5s
ON/OFF)

(4) DEAD LOCK Applied Region :
A. Dead Unlock output is operated for 0.5 second and then all door unlock signal output is ON for a second
following the delay of 200msec , if Unlock condition (1) 1s met.
B. Dead Unlock ouput is operated for 0.5 second and the maximum of 3 times of 200msec all door unlock

output is operated following the delay of 200msec, if unlock retry condition (2) is met. (1s cycle: 0.5s
ON/OFF)

(5) If door 1s locked by power window lock switch with IGN key ON after driver door or assist door open,
IGN key reminder function is performed.
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(6) Unlock output is operated despite that unlock condition is not maintained for 0.5 s from the condition is met.

However, it 1s not operated if IGN key is out after 0.5 sec from door lock switch 1s met with the condition by
change from unlock — lock.

(7) Passenger seat action 1s prior to that of driver’s seat if both confition is fulfilled at the same time.

T1.T3 :0.5=0.1sec, T2 : 1£0.1sec, T4 : 0.5sec or less

7. Passive key reminder unlock
(1) This function 1s disabled to be performed if vehicle speed s over 3km/h.

(2) Door unlock output is operated for 1s when receiving KEY REMIND(CAN) from SMK ECU.

(3) The maximum of 3 times of (excluding the s output) unlock output is operated if lock state is maintained
regardless of unlock output for Is by (2).

0y [ §-0

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

*UnlockSW ON : DRVDRUnlockSW is unlocked and ASTDRUnlockSW is unlocked
UnlockSW OFF : DRVDRUnlockSW is locked and ASTDRUnlockSW is locked

8. Crash door unlock

(1) Whenever crashInput signal[ 1] Input i1s ON with IGN1 = ON or IGN2 = ON , Unlock output is operated
without exception.

(2) Unlock output 1s maintatined to the cycle not with standing IGN1 = OFF and IGN2 = OFF during Unlock
output.

(3) Unlock output is operated for T3 when driver or assist, rear door Lock switch is Unlocked — Locked
following unlock output.

(4) Auto door lock function is not performed under the crash Unlock condition.

(5) Centrol door lock function 1s not performed during or after crash unlock output. However, centrol door lock
function will be performed as usual if crash unlock function is reset following IGN OFF.

(6) Crash door unlock function 1s prior to Lock/Unlock control by other functions.
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(7) Lock/unlock required by other functions is ignored during and after crash door unlock output. However,
lock/unlock 1s controlled by other function if IGN1 switch = OFF & IGN2 switch = OFF.

.
&N swrieh

T1 : 40msec, T2 : 5+£0.5sec

9. Auto door lock
(1) Auto door lock 1s divided into non-activaton / 20km activation / 40km activation.

(2) Door lock relay output is ON by T1, when maintaining rated speed or more in (1) with A IGN1 SW=0ON.
However, lock output is not operated if ALL doorS are failed or locked.

(3) If any of the door 1s in unlock condition after lock output in (2), the maximum of 3 times of lock output is
operated (1s cycle). However, door changed from unlock—lock during the output is ignored.

(4) The door 1s failed if it is unlocked after the 3 times output.
(5) 1 lock output 1s operated only if failed door is unlocked following the previous change. (unlock—lock)

(6) 1 lock output is operated only if locked door is unlocked after the lock output in (2). However, 1 lock output
1s operated on the door regardless of maintaining unlock condition following the lock output.

(7) Clear failed door when IGN1 switch is OFF.
(8) Auto door lock function is not performed under crash unlock condition.

T1:Max 1.5, T2 : 0.5£0.1sec

10. IGN key off unlock
(1) IGN key OFF unlock is divided into non-activaton/activation.

(2) All doors are unlocked if any of the door 1s locked during IGN1 switch OFF prior to key OFF.
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T1:0.5+0.1sec
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11. Auto door Lock by shift lever change (NORTH AMERICAT AT SPECIFICATION)
(1) Activation of above funcation is in accordance with CALIBRAION PARAMETER TABLE.

(2) Door Lock Output is operated when Inhibit P signal Input value is changed from 1 — 0 with All door close
(including Tail Gate) and Any door unlock after 300msec from IGN1 is ON and Alt L is ON. However,
the output is not operated with All door Lock or All door fail.

(3) If any of the doors is Unlocked after Lock Output by above condition, the maximum of 3 times of Lock
Output is operated. (1s cycle) However, DOOR UNLOCK—LOCK during the output is ignored.

(4) The door 1s Failed if it is Unlocked after the 3 outputs.

(5) 1 Lock Ouput 1s operated only if Failed door is Unlocked following the previous change.
(UNLOCK—LOCK)
1 Lock Output is operated only if Locked door 1s Unlocked after the Lock Output in (2). However, 1 Lock
Ouput 1s operated on the door regardless of maintaining Unlock condition following the Lock Output.

(6) Clear failed door when IGN1 switch is OFF.
(7) Shift P mterlocking Door Lock function is not performed under Crash Unlock function.

e R R R R
Tt T2TaT2 BRrirarariraris

T1 :Max 1.5sec, T2 : 0.5 +0.1sec
*1 ON (UNLOCK) : DRIVERDRUnlock Switch I ASTDRUnlock Switch I RRDRUnlock Switch =
UNLOCK

OFF (LOCK) : DRIVERDRUnlock Switch & ASTDRUnlock Switch & RRDRUnlock Switch = LOCK

12. Auto door Unlock by shift lever change (NORTH AMERICAT AT SPECIFICATION)
(1) When any door lock & IGN1 ON & Alt L=ON, Inhibit P signal value change to 0 from 1 after 300msec,
Central door unlock ouput.

13. Key interlock control

ACC ———»
Key
IGN1 —————————» interlock f——— = Key solenoid
control

P position ————

(1) If P position switch Input is OFF with IGN1 ON or ACC ON, the condition 1s required to be made for key
being tightly fixed by turning ON Key solenoid output.

(2) Other than the above condition, key 1s to be removed by turning OFF Key solenoid output.
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14. Tailgate release control
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TX lock —t——

TX tail gate ———m

Vehicle speed ——®

IGN1 ———m

Crash input —+—#=

Tailgate outside handle switch ———#
Driver door unlock switch ———#
Assist door unlock switch —1——#
Rear door unlock switch ———#

; » Tailgate rela
Driver door key lock switch —+——# Eﬁfg g ¢
Assist door key lock switch —1—»= control
Driver door key unlock switch —1——w ®-Hazard relay
Assist door key unlock switch —+——#=
Power window door lock switch ———#
Power window door unlock switch ———#=
Driver door switch ———#
Assist door switch ————8|
Rear left door switch —+——»
Rear right door switch —+——#
Tailgate open switch — 1
(1) Permission mode state
State Description
Initial Condition Anti-permission mode state
Event All knob unlock
Action Changed to permission mode state
State Description
Initial Condition 30s permission mode state
Event All knob unlock
Action Changed to permission mode state
State Description
Initial Condition permission mode state
Event 1. TX tailgate
2. Tailgate outside handle switch ON with vehicle speed not exceeding Sk
Action Changed to permission mode state
1. Hazard relay flashing for 2 times (tailgate unlock)
2. Tailgate relay 0.5secON (tailgate outside handle switch ON)




(2) 30sec permission mode state
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State Description
Initial Condition Anti-permission mode state
Event TX tailgate
Action 30s permission mode state
Start tailgate timer
Hazard relay flashing for 2 times
State Description
Initial Condition 30s permission mode state
Event 1.TX tailgate
2 Tailgate outside handle switch ON with vehicle speed not exceeding Skt
Action Changed to 30s permission mode state

1. Restart tailgate timer & hazard relay flashing for 2 times (tailgate unlocl
2. Tailgate relay 0.5secON (tailgate outside handle switch ON)

(3) Anti-permission mode state

State Description
LulCriin[ulCniin 30s permission mode state
Event 1. TX lock
2. Key lock
3. Power window door lcok switch ON
4. Auto door lock
5. Relock
6. Tailgate open switch ON — OFF
7. Tailgate timer 1s expired
8. ARM WAIT activated
Action Changed to Anti-permission mode state
State Description
Initial Condition Permission mode state
Event Any knob Lock
Action Changed to anti-permission mode state
State Description
Initial Condition Anti-permission mode state
Event Smart key passive tailgate
Vehiclespeed < Skm/h
Action Anti-permission mode state maintained

Tailgate relay 0.5sec ON
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T1,T2:0.5£0.1sec, T3 : 1+0.2sec, T4 : 30+3sec

Page 162 of 381

Body Electrical System > BCM (Body Control Module) > IPM (Intelligent intergrated Platform

Module) > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the crash pad lower panel (A).
(Refer to BD group - "Crash pad")

A




4. Remove IPM (A) after removing rear connectors.

Installation

1. Install IPM(Intelligent intergrated Platform Module).

2. Connect the IPM connector.
3. Install the crash pad lower panel.

Inspection

IPM Connectors
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Outer Connector (L /M /N /K)

CON.

PIN

Description

Active

Remark

Wiper Intermittent Volume

[ I S VS S I

Key [llumination Lamp Output




6 Rear Left Seatwarmer Switch Input
7 Rear Washer Switch Input High
8
9 Auto Light Switch Input Low
10 Head Lamp Low Switch Input Low
11 Wiper Mist Switch Input High
12 Auto Light Sensor Input AD
13 Auto Light Sensor Ground Ground
14
15 Washer Switch Input High
16
17 Defroster Switch Input Low
18 Rear Right Seatwarmer Switch Input
19 Wiper Intermittent Switch Input High
20
21 Tail Lamp Switch Input Low
22 Rear Left Seatwarmer Relay Output
23 Rear Wiper Switch Input High
24 Rear Right Seatwarmer Relay Output
25 ALS Power Monitoring Input High
26
| Head
2 Driver Door Unlock Relay Output Low | Relay
3
4 Rear Fog Relay Output Low | Relay
5 | Can Network Communication Line(high) | Data
6 | Can Network Communication Line(Low) | Data
7
8 Key In Switch Input Low
9 Head Lamp Washer Switch Input Low
10
11
12 Parking Brake Indicator Low
13 Hid Option Switch Input Low
14 Rear Fog Lamp Switch Input Low

—_—
hn
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16 Head Lamp high Switch Input Low
1 Room Lamp Output Low | PWM
2
3 Head Lamp Washer Realy Output Low | Relay
4
5 Hazard Relay Output Low | Relay
6
7 AV Tail Signal Output Low
8
9
10 Key Solenoid Output Low | Solenoid
11 Supply Power To Ips For Mhlld
N 12 Power Ground2 Ground
13 Front Fog Lamp Switch Input Low
14 Tx Door Unlock State Signal Output High
15 Assist Seat Belt Indicator Output Low LED
16 P Position Switch Input Low
17 Diagnostic Comm. Line K For Tester Data
18 Crash Unlock Signal Input Low
19 Buzzer Output Low
20
21 Manual HLLD Power Output High
22 Power Ground1 Low | Lamp
|
2 Stop Lamp LH/RH Output High
3 Stop Lamp Power Power
4 Power Window Lock Switch Input Low
5 Rear Right Door Open Switch Input Low
6 Low
7 Rear Left Door Open Switch Input
8 Parking Brake Switch Input Low
9 Driver Door Key Unlock Switch Input Low
10 Driver Door Open Switch Input Low
11 | Tail Gate Out Side Handle Signal Input | Low
12 IMS Relay Output Low | Relay
13 | Rear Door Actuator Unlock Switch Input

T
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14

15

16

17 Seat Belt Switch Input Low
18 Assist Door Open Switch Input Low
19 Tail Gate Open Switch Input Low
20 | Rear Parking Assist System Switch Input | Pulse
21 Driver Door Key Lock Switch Input Low
22 Rear Wiper Relay Output Low | Relay
23 | Assist Door Actuator Unlock Switch Input| Low
24 Power Window Unlock Switch Input Low
25 Assistant Seat Belt Switch Input Low
26 | Driver Door Actuator Unlock Switch Input| Low

Inner Connector (A/B/C)

CON. | PIN Description Active| Remark

1 Head Lamp Low RH Output High | PWM
2 Head Lamp High RH Output High | PWM
3 Power (IPS2 & 3) Power
4 Front Fog Lamp Output High | PWM
5 Tail Lamp RH Output High
6 Power (IPS1 & 4) Power

A 7 Tail Lamp LH Output High
8 Head Lamp Low LH Output High | PWM
9 Power (IPS5 & 6) Power
10 Head Lamp High LH Output High | PWM
11 Tail Interior Lamp Output High
12 Power (IPSO & 7) Power
1 Power Window Relay Output Low | Relay
2 Ignition2 Switch Input High
3 Drl Option Switch Input Low
4 Battery Monitoring Input High
5 Accessory Switch Input High
6

B
7
8 Burglar Alarm Horn Relay Output | Low | Relay
9
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10 Ignition] Monitoring Input High
11
12 Tail Gate Release Relay Output Low | Relay
|
2 Door Unlock Relay Output Low | Relay
3 Door Lock Relay Output Low | Relay
4
5
6 Wiper Low Relay Output Low | Relay
¢ 7
8 Defroster Relay Output Low | Relay
9
10 Hood Open Switch Input Low
11 | Diagnostic Comm. Line K For Tester| Data
12 Start Inhibit Relay Output Low | Relay

Trouble Diagnostics When Using GDS

1. The IPM can be diagnosed by using the GDS. The BCM communicates with the GDS which then displays mputs
and outputs along with codes.
2. To diagnose the IPM function, select the vehicle model and IPM.

'.__ * B -«

Select System I Selected

‘ ENGINE \ AT l EPS ” ESC ” AIRBAG \
‘ AHLS “ 4WD U AIR!CON' N TPMS \
‘ PIC H IMMO H CODE \

Instrument Panel Module(IPM)
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3. To view the input/out value of IPM, use the GDS to check "Current DATA". It provides information of IPM

input/output conditions of power supply, turn signal/brake lamp, headlamp, door locks, outside mirror, wiper, autc

light and transmutters efc.
& Current Dala 17106 O
ISensor Name Value Unit
Oacc ON - A
[ Starter inhibit relay ENABLE -
O Power Window Relay ON -
JAuto Light Power ON -
[ Tail Lamp Switch OFF ~
[J Auto Light Switch OFF ~
O Head lamp low switch OFF =
[JFront Foa Switch OFF - 4

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

B Actuation Test

Test ltems A Diisat
. » Duration
Lock reley 1 0.58 Once

z:::::;i::w ‘ » Conditions BATTERY ON
Tailgate unlock relay
Power window relay ¢ Result
Hazard relay

Burglar horn relay

Starter Inhibit relay 2 X
Tail lamp Sop

Hawd larmn Lo

(il

& Actuation Test

Test llems o - S
# Duration [
Lock relay ' EROnce

Unlock relay
Dead lock relay » Conditions BATTERY ON
Tallgate unlock relay
Power window relay o Result [Success
Hazard relay

Burglar horn relay

Starter inhibit relay v

Maad tamn loue

|

Body Electrical System > Seat Electrical > Components and Components Location

Component Location
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1. Slide motor 5. Power seat switch
2. Front height motor 6. Reclining motor

3. Rear height motor 7. Reclining switch
4. Lumbar support motor | 8. Lumbar support
switch

Body Electrical System > Seat Electrical > Power Seat Motor > Repair procedures

Inspection
Power Seat Motor



1. Disconnect the connectors for each motor.

(Refer to BD group - "Front seat™)

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 turns in reverse.
4. If there 1s an abnormality, replace the motors.

() £A |2
o [E]

[A, B, C]

T———____ Terminal

Position | +
Front height motor | UP 3 4
A Down 4 a
Shde motor Frontward 4 3
i Backward| 3 4
Rear height motor | UP 3 4
C Down 4 3
Lumbar support | Forward 1 2
mator D Rearward 2 1
Reclining motor | Forward 2 1
E Rearward 1 2
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Body Electrical System > Seat Electrical > Power Seat Control Switch > Repair procedures

Inspection




Page 171 of 381

1. 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.

1.%.3 4 5 @

) ) e e ] e

78 510 11121314
A

Driver Power Seat Control Switch A

Front Helght Switch I Slide Switch Hear Height Switch Raclining Switcn
N Assist Seal Assist Seat PIN name
e pown HEI | SEAT |Forward |Backward Up | Down HEI | REC |Forward |Backward
1 ) O Q &) Q (] Q ] Battery +
13 o e Front slide motor
[»] @] Rear slide maotor
" O GND (realy)
12 O GND (realy)
3 O O Front reclining motor
8 Q Rear reclining motor
7 S GND (realy)
2 -] GND (realy)
14 Q O Front height motor up
6 o | Q Front height motor down
4 o Xe) QQ GND
10 O (5 Rear nelght motor up
9 O @] Rear height motor down
2 3 4 5 &

] ] ] o] (] [

= = =) B = = = =

7 8 91011121314
[Driver Power Seat Control Switch)
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Driver Lumber Support Switch B
Lumber Switch
Backward N Forward Remarks

1 O Q

2 Q O

3 O O

4 O O

[Lumber Switch]

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the power seat control switch (A).
(Refer to BD group - "Front seat™)

Installation

1. Install the power seat control switch after connecting the connector.

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 (A).
(Refer to BD group - "Console")
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3. Remove the center fascia lower panel (A).

4. Remove the driver and assist seat heater switch connector.

1| H2
3456
. =
5. Check that continuity exists between the terminals after turning the driver and assist seat heater switch ON.
osion® @] _ON_[ OFF | Romarks
5 (—t— lllumination(-}
D—Jw-j llumination(+)

oW




6. If the switch fails to operate, replace the driver and assist seat heater switch.

[Driver]

[Assist]

>

5
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Body Electrical System > Seat Electrical > Seat Heater > Components and Components Location

Component Location

[Driver/Assist Seat]

Seat heater

Seal healer switch (RH)

Seat heater switch (LH)

=




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

1. Remove the driver / assist seat back heater (A) and cushion heater (B).

(Refer to BD group - "Front seat™)

Installation

1. Install the driver / assist seat back and cushion heater.

Inspection
First Seat Heater

1. Check for continuity and measure the resistance between No.l and NO.3 terminals.

—

( |Ll2{s]] )
AN S

“-.R__ ___‘/'

L
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Standard value
Cushion : 1.52Q = 10%
Back : 0.86Q = 10%
Set : 2.38Q = 10%

2. Operate the seat warmer after connecting the 3P connector, and then check the thermostat by measuring the
temperature of seat surface.

Standard value
HI : 104 + 3.6°F (40 = 2°C) (Cushion),
114.8 = 3.6°F (46 = 2°C) (Back)

3. Check for continuity between the terminals after disconnecting the connector.

[~__ Terminal [
|~ 1 2 3
| Position ~™~__

HIGH ® C
' -

LOW ®

Body Electrical System > Seat Electrical > Air Ventilation Seat Control Unit > Components and
Components Location

Component Location
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2 LT

[ 1 s Wty .

B AT T e ™
i
SRR

Pin Description Pin Description
1 NTC sensor (+) 7 -

2 NTC sensor (-) 8 -

3 Battery 9 -

4 Switch input (+) 10 IGN

5 Seat heater 11 GND

6 Switch input (-) 12 Blower

#NTC sensor : Negative Thermal Coeffecient

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

Removal
1. Disconnect the negative (-) battery terminal.
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2. Remove the air ventilation seat control unit (A) after loosening screws.
A

Installation

1. Install the air ventilation seat control unit and connector.

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

Description
Air ventilation seat

It blows the indoor air through the blower fan installed at the seat cushion and back lower part, and supplies the air
into the seat cushion and the seat back through the duct.

It sends a indoor air to the seat surface through the air ventilation layer between upper and lower layer.

Seat Back Layers

/ A
¢
/ D
. E
F
Item Description
A Leather
Pad
C Seat Heater
D Upper Layer
E Air Ventilation
Layer
F Lower Layer

Seat Cushion Layers



Fan

Item | Description

A | Fan Cover
B Fan
C Bracket
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Body Electrical System > Seat Electrical > Air Ventilation Seat > Repair procedures

Removal

1. Remove the seat back cover (A).
(Refer to BD group - "Front seat™)
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2. Remove the blower fan (A) after removing the screws from the seat back.

3. Remove the seat cushion (A).
(Refer to BD group - "Front seat™)

Installation

1. Install the blower fan.
2. Install the seat back and cushion.

Inspection
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1. Attach the positive (+) lead from the battery to terminal 1 and the negative (-) lead to terminal 3.

Check that the fan motor operates.

=
=

f‘*a%

\ :
Y
Pin Description
1 12v
2 RPM control
3 GND

2. If the fan motor fails to operate, replace it.

Body Electrical System > Fuel Filler Door > Components and Components Location

Component Location




Page 182 of 381

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 fuel filler cover (A) after loosening screws (2EA).
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2. Remove the fuel filler door module (A).

3. Remove the rear 3rd seats.
(Refer to BD group - "Rear seats")
4. Remove the luggage side trim.
(Refer to BD group - "Interior trim")
5. Disconnect the fuel filler door release actuator connector (A).

6. Check for continuity between terminal No. 1 and No. 2. If there is no continuity, replace the fuel filler door
release actuator (A).

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

Inspection
1. Remove the front door trim panel.
(Refer to BD group - "Front door")
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2. Disconnect the switch connector (A) from wiring.

3. Check the switch for continuity between the No. 1 and No. 2 terminals. If the continuity is not as specified,
replace the switch.

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

Component Location




Page 185 of 381

[Engine Room Relay Box]

Engine Room Relay Box

1. Main relay

2. Fuel pump relay

3. A/C relay

4. Wiper relay (Low)

5. Wiper relay (High)

6. Blower relay

7. Rear glass defogger
relay

8. Condenser fan relay #2

9. Back up lamp relay

10. Sub start relay

11. Buglar alarm relay

12. Horn relay

13. Windshied deicer relay
14. Condenser fan relay #1
15. Start relay #1
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[Passenger Compartment Relay]

1. IPM
2. Rear wiper relay, Seat heater relay, Head lamp washer relay, Rear A/C relay (Built-in ICM relay box)

3. ACC relay, IG1 relay, IG2 relay (Built-in PDM relay box)

Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) > Components and
Components Location

Component Location
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EMS BOX

MULTI FUSE

EE11
121P)

¥ USE THE DESIGNATED FUSE AND RELAY ONLY
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- Relay Type

. | RELAY NAME

e e Rl IAME

PLUG MICKO

STARI RELAY
E02 | BURGLAR ALARM RELAY PLUG MICRO
EO3 | SUB START RELAY PLUG MICRO
EO4 | BLOWER RELAY PLUG MICRO
E05 | COOLING FAN (LOW) RELAY PLUG MICRO
E06 | COOLING FAN (HIGH) RELAY PLUG MINI
EQ7 | BACK-UP LAMP RELAY PLUG MINI
EO8 | WIPER (LOW) RELAY PLUG MINI
E10 | HOBN RELAY PLUG MINI
Ei11 | REAR DEFOGGER RELAY PLUG MINI
E12 | FRONT WIPER DEICER RELAY PLUG MICRO
EMS ENGINE CONTROL RELAY PLUG MINI
BOX FUEL PUMP RELAY PLUG MICRO
A/C RELAY PLUG MICRO
- EMS BOX
GAKE—F 4 cepc
—AF~h— a(n
wlo A6 |s]e 2] /e * ﬂ*ﬁ"':"**
20 « [ss 118 w e 201 A A R R L R
h /- GHAA(GAKE) - E'H-CHUK(G4KE)

ER-CLGA(GEDC)
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CIRCUIT
__FuseName | (A) | Circult Protected
ALT 175A | Altemator
IP B+2 60A | IPM (Fuse - S/HTR FRT, P/SEAT, Power Connector - MODULE, ROCM L= DOOR LP)
BLOWER 40A | Blower Relay
AR HTC 40A | Rear Delogger Relay
MULT!I ABS 1 40A | ESC Control Module, Multipurpose Check Connector
FUSE 150A | -
ABS 2 40A ESC Control Module, Multipurpose Check Connector
P B+3 60A | IPM (Fuse - HAZARD, TPMS, F/LID)
1P B+1 B0A | IPM (Fuse - DR LOCK, SUNROOF, 4WD, PDM, SMART KEY)
IGN 2 40A Start Aolay, W/O SEmant Key  Ignition Switch, With Smart Koy  FOM Rolay Box (IGN2 Relay)
TRAILER 30A | Traller Power Outist
IGN 1 30A | W/O Sman Key - Ignition Switch, With Sman Key - PDM Helay Box (IGN1 Felay)
HOAN 15A | Hom Relay
STOP LP 15A | Stop Lamp Switch, ICM Relay Box (DBC Relay)
B+ SENSOR | 15A | Battery Sensor
FUSE "DEICER | 15A | Front Wiper Deicer Relay
G/FAN 50A | Codling Fan Relay Low/High
IF B+4 508 | IPM (Fuse - P/AWDW LH, PAWDW RF, B/A HORN, A/CON REAR, AMP)
ECU2 7.5A | Sub Star Relay, PCM. Transaxle Range Switch, Alternator (GEDC)
7.5A | FSC Control Module, Multipurpose Check Conneactor, Stop | amp Switch (G4KF)
B/UP LF 7.5A | Back-Up Lamp Relay (A/T), Back-Up Lamp Switch (M/T)
30A Eng ne Control Relay
ECU3 20A | GAKE - Ignition Coll #1/2/3/4, Condenser
G8DC - Ignition Coll #1/2/3/4/5/6, Condenser #1/2
SENSCR 1 10A | GAKE - Variable Intake Manifold Valve, Crankshaft Positlon Sensor, Immobilizer Module,
Camshaft Position Sensor #°/2, Oil Control Valve #1/2, Canister Purge Control
Solenoid Valve, Cavister Close Valve, Cocling Fan (Low) Relay
EMS GEDC - Vanable Intake Manifold Valve #1/2, Immobilizer Module, Canister Purge Control
BOX Solenold Valve, Oll Control Valve #1/2 (Exnaust), Oll Control Valve #1/2 (Intake).
Canister Close Valve
SENSOR 2 10A | GEDC - Cooling Fan (Low) Relay, Stop Lamp Switch
SENSOR 2 10A G4KE - Injector #1/2/314, AIC FRelay
GEDC - PCM, Injector $1/2/3/4/5/6, A/IC Relay
| SENSOR 4 15A | G4KE - Oxygen Sensor UprDown, Fuel Pump Relay
GEDC - PCM, Oxygen Sensor #1/2/3/4, Fuel Pump Relay, Variable Charge Motion Actuator
ECU1 15A | PCM
A/CON 10A | A/C Relay
F/PUMP 18A | Fuel Pump Ralay

# USE THE DESIGNATED FUSE AND RELAY ONLY

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

Inspection

1. Disconnect the negative (-) battery terminal.

2. Pull out the relay from the engine compartment relay box.
Power Relay (Type A)
Check for continuity between the terminals.
A : Fuel pump relay

B : A/C relay

C : Horn relay

D : Windshied deicer 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.
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2. There should be no continuity between the No.30 and No.87 terminals when power is disconnected.

a B
|
c
4
o
&7 8s
|
[ I
20 88
[~—_Terminal
=2 87 | 8 | 86
Power ™ _
Disconnected O—a0
Connected O——0 O—=a@
Power Relay (Type B)

Check for continuity between the terminals.
A : Wiper relay (Low)

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.

Power .
DISCGH nected

Conneclad

__Terminal | [ |
- B6 30 87 87a
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Power Relay (Type C)
Check for continuity between the terminals.
A : Condenser pan relay #1
B : Start #1 relay
C : Condenser pan relay #2
D : Blower relay
E : Rear glass defogger 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 no continuity between the No.30 and No.87 terminals when power is disconnected.

cD
B |

7

i3

i-H"‘-‘-‘__lEfT‘I"IlﬂEli -
~ 86 85 a7 30 |
! Power .
[hsconnected O—— |
Connected (Eret—(®) o |
Power Relay (Type D)
Check for continuity between the terminals.
A : Main 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.
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2. There should be continuity between the No.30 and No.87 terminals when power is disconnected.

|Power

Disconnected | O———)

[~~_Terminal ‘
Ji

1
| Cennected B3

Fuse
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 installing a new fuse.
Multi Fuse

Z At e A
(] 3
| ' B

- Multi fuse 1s needed to replace in the mass when it damaged 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.

Body Electrical System > Fuses And Relays > Relay Box (Passenger Compartment) > Components
and Components Location
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Component Location

< FRONT > < REAR >

\ /
I 5 e e
EiEactcacun

BCMMN
[AAING L) [WAIN]

o I e %

e e bl
) e O
CEEEED

muu_; %— :g
i .
EoweEe
FOgLE R

3 USE THE DESIGNATED FUSE ONLY
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CIRCUIT
i Jal e — R e 3
_ fuse ] _ Owoutbroteced 00000 || Fuse | cwounPromeed
Instrament Clustar | INGMIGOM), Tire Pressurs Monitonng Moo B/A HOFN 104 | Bunpiar Alaen Hoon Fleday
Audla. Muunction Switch (Remacon), Rear Parking Assist Bizzee l NCON AEAR | 208 |ICM Belay Box (Rear AG Ralay)
WODULE 2 | 104 100 Hedary Hax (DG Halay), E5C O Sweah, [0 Sesch Diiv Power Window ey Powss Window Mam Swih
IV hexdide FYWD 25
Stearing Angie Serscr, Altemaky. Smar Key Control l S Har Powes YWindow Switch LH, Driver Safiaty Fower Yindos Moduie
AV A NerriguBon Head Unil, Fua Moollos IPM ([BOM 151 Fentry [rT—y——
. . Prasanger Powar Window Paower Switch
r Bcssbet SOl Modus WD .
MODULE 1 1O Smart Kay Cowrrol Mockula, Frear Parking o o l WRH ad Passanger Powar Wirkdow Switch, Hear Powar Window Swisch HH
E/F Fusa 4 Halay Box (Fuesa - BAUP LP, aABS, BCGU 2), PDM. 4W0 EOM Aardio. AV AN w1 hoad Unk. RF 1PN (BCM Bl
(v 2 *E] " mwﬂ L
APAS 7 54 | Fmar Parkng Assmst Swiinh I| ™ocwe |[isa o Mo
AR BAG IND | VOA | instanend Glusten INDG | PODS Modide, 3 igital Clock Irstrmn Chuster (IND. ), Digital Glock, Frant AIG Gorrol Mocus
AlR BAG 154 | 5H8 Contron Moduls [ata Link Comnactor. Doar Wasming Switch, Personal Soom Lamp
START 7 64| EM Fusa & Palay Box (Felay - Sart Sup Starl Burgler Alsimy, POM HOOM LP 104 |Roon Lamp Audo Cut Reley, Cvartwad Corsoln (MAP Lamp,
I on 1Ca Rty Bei (Resir YWinar Riskay). Fadr YWier Mool Foom Lamp, Carqu Lamp Drives/Bagasnge! Yanity Lamp
il Wines Ssiich, Foal Washioe Subah Eleclo Dhvorio Mrmor
WIFER FR1 FA Fuss K Ralay Box (Wipar (1 ow) Balay), Front Wipas Mosos DCOA LP 104 | Drver/Passanger Door Saill Lamp, OVD Playsr Can
IPERT “in Muliunctinn Swich (Wipen DR LOCK 04 Doar Lockinlock Relay. ICM Relay Box (Two Tum Unlock Padey)
AMPE, Power Outslds Mirter Swiich, Smiart Kay Sontrod IMaduls, POM ) Dy Passengar oo |ock Actuator, Fear Door Lock Achsnor | HEH
ALND 2 P | Audic. AV & Navigation Hamd Unid. Digiinl Clock, (PR [BCM ALT) PO 204 |POM
OV Playmr Can. Rear Morilo SUNRROF | 204 | Saunmel Mok
PCWER FOM, Smar Kay Conired Module. Stan Stop Bullon Swiich
15A | Rear Bowey Duilied T N = P
OUTLET SMARTKEY | 108 | oo bcier Kay Solenoid
uiﬁr?n 25 | DviverPassanger Powar Outiel SHTR FAT | 204 [ICM Salay Box (Front Seat Warmer Helay)
{ FrSCAT 300 | Diriver Power 3eal Swilch, Dvfveds Luimbar Supporl Swalch
MODULE D |7 4A Mol Lsod
. . l AW 104 |aWE ECM. Spart Mode Swach
Farsnd A Coorrtmol Mosku ks, Acthva Incar Sarsar, Cluster onizs, POM ' AZEFD 152 [IPM Flaater Umit
. JCM Redary B (Frant Seat Wanmar Ralay, Flear A'C Raday) Has ‘ (Pastr Ul
ACON I EA E/A Fuses & Pelay Bex (Blowst Fistay), Sunroo! Mok FALID 154 | Tall Gate Relay, Tl Gate Actualor, Fusl Fller Door Swtkch
Elscto Chiomme Mitar, IPM (BCM 1G2) TPMS 104 | T Pressins Monkonng Modide
AMP 30N | AMP HT D MR 104 | DyiverPapcenipar Powes Oulsices WMiron, Froam AG Sontrul Mo se
2] 7 54 ound (GEN 2]
i o (e PowE FUSE - MODULE. ROOMLF. DOOH LP
ACOMMANU | 754 |PCM Front Blowss Fesesior From A'C Control Koduis COMNEGTOR
ACON AUTO |15 Front A'C Cantrol Mokl |
% USE THE DESIGNATED FUSE ONLY

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

Inspection
Fuse

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 installing a new fuse.

Removal

1. Disconnect the negative (-) battery terminal.
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2. Remove the crash pad lower panel (A).
(Refer to BD group - "Crash pad")

Ly

-8

it

b

3. Remove IPM (Intelligent intergrated Platform Module) connector (A), bolts and nut.

Installation

1. Install IPM(Intelligent intergrated Platform Module).
2. Connect the IPM connector.
3. Install the crash pad lower panel.

Body Electrical System > Fuses And Relays > ICM (Integrated Circuit Module) Relay Box >
Components and Components Location

Component
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Connector B Connector A

Connector A Connector B
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11 20 9 16

Body Electrical System > Fuses And Relays > ICM (Integrated Circuit Module) Relay Box >
Description and Operation

Description

The ICM relay is united with rear wiper relay, seat heater relay(front/rear), head lamp washer relay and rear A/C
relay which installed mside the lower crash pad.
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Body Electrical System > Fuses And Relays > ICM (Integrated Circuit Module) Relay Box > Repair

procedures

Inspection

Rear Wiper Relay

Check for continuity between the terminals.
1. There should be continuity between the No.11 in the A and No.12 in the A terminals when power and ground

are connected to the No.2 in the A and No.11 terminals in the A terminals.
2. There should be no continuity between the No.11 in the A and No.12 terminals in the A terminals when power is

disconnected.

Seat Heater Relay (Front seat)

Check for continuity between the terminals.
1. There should be continuity between the No.19 in the A and No.20 in the A terminals when power and ground

are connected to the No.9 in the A and No.10 terminals in the A terminals.
2. There should be no continuity between the No.19 in the A and No.20 terminals in the A terminals when power is

disconnected.

Rear A/C Relay

Check for continuity between the terminals.
1. There should be continuity between the No.12 in the B and No.13 in the B terminals when power and ground are

connected to the No.10 in the A and No.2 terminals in the B terminals.
2. There should be no continuity between the No.10 in the A and No.3 in the B terminals when power 1s

disconnected.

Body Electrical System > Fuses And Relays > PDM Relay Box > Description and Operation

Description
The PDM relay is united with IG1, IG2 and ACC relays and installed beside the assist instrument panel.
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Connector B

Body Electrical System > Fuses And Relays > PDM Relay Box > Repair procedures

Inspection
1. Disconnect the negative (-) battery terminal.
2. Remove the glove box housing.

(Refer to BD group - "Crash pad")
3. Remove the PDM relay box (A) after loosening the screws (2EA) and desconnecting the connector.

IG2 Relay

Check for continuity between the terminals.
1. There should be continuity between the No.1 in the B and No.2 in the B terminals when power and ground are

connected to the No.3 in the A and No.4 terminals in the B terminals.
2. There should be no continuity between the No.1 in the B and No.2 terminals in the B terminals when power is

disconnected.

IG1 Relay
Check for continuity between the terminals.
1. There should be continuity between the No.7 in the A and No.8 in the A terminals when power and ground are

connected to the No.3 in the A and No.10 terminals in the A terminals.
2. There should be no continuity between the No.7 in the A and No.8 terminals in the A terminals when power is

disconnected.

ACC Relays

Check for continuity between the terminals.
1. There should be continuity between the No.7 in the A and No.6 in the A terminals when power and ground are

connected to the No.1 in the A and No.3 terminals in the A terminals.
2. There should be no continuity between the No.7 in the A and No.6 terminals in the A terminals when power is

disconnected.

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

Component Location
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11

¢

11

11

10

11

1. Cluster assembly

2. Seat belt switch

3. Vehicle speed sensor

4. Engine coolant temperature
sender

5. Oil pressure switch

6. Brake fluid level warning
switch

7. Parking brake switch
8. Door switch

9. Fuel gauge sender
10. Tailgate switch

11. Wheel speed sensor
12. ABS ECU

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

Location

Components
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{ L Lt L
123466 | 123456 :éﬂégssuvué:;
| 789101112 7 8 9101112 9101?1213141515';?;'
Connector A Connector B Connector C
Pin Connector A Connector B Connector C
1 C-CAN low Fuel input -
2 C-CAN high Check engine Power GND
3 . Qil pressure Rheo down button
4 Active ECO input - 4P out
5 Rheo up button Immobilizer -
6 lllumination + - -
7 Alternator input Battery Buzzer input
8 Washer low IGN1 Fuel low
8 Airbag supply - -
10 Airbag input - -
11 B CAN high - Oil level
12 B CAN low - -
13 DAT input
14 Rheo detent out
15 Water separator
16 Signal GND
Pin Connector D
1 Rheostat GND
f = 2 -
Connector D 3 Rheostat out

Body Electrical System > Indicators And Gauges > Instrument Cluster > Schematic Diagrams

Circuit Diagram
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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 in the P,R.N position or sports mode, or instantaneous fuel
consumption mode is selected.
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ECO indicator ON/OFF
1. ECO indicator light is always OFF when driver select the "ECO OFF" mode pushing the "Trip" button.
A. Set the main LCD display to "ECO ON" pushing "Trip" button as below picture.

. »

B. And then set the "ECO OFF" pushing "Trip" button more than 1 second as below picture.
In this option, ECO indicator light does not operate any trip mode.

Body Electrical System > Indicators And Gauges > Instrument Cluster > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the cluster fascia panel (A).
(Refer to BD group - "Crash pad")
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4. Disconnect the cluster fascia connecters (A) and then remove the cluster.

Installation

1. Connect the cluster connector.
2. Install the cluster assembly.
3. Install the cluster facia panel.

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.

[2WD]

[4WD]




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

CaUTION

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

testing.
Tire wear and tire over or under inflation will increase the indication error.
[Canada]
Velocity
20 40 60 80 100 120
(km/h)
Tolerance 0 0 0 +1.0 +2.0 +3.0
(km/h) +3.0 +3.0 +3.0 +4.0 +5.0 +6.0
Velocity
140 160 180 200 220 240
(km/h)
Tolerance +4.0 +5.0 +5.5 +6.0 +6.5 +7.0
(km/h) +7.0 +8.0 +9.0 +10.0 +10.5 +11.0
[USA]
Velocity
(MPH) 10 20 40 60 80
Tolerance 0 0 0 +1.0 +2.0
(MPH) +2.0 +2.0 +2.0 +3.0 +4.0
Velocity
(MPH) 100 120 140 150
Tolerance +3.0 +3.0 +4.0 +4.0
(MPH) +6.0 +6.0 +7.0 +7.0
Tachometer

1. Connect the scan tool to the diagnostic link connector or install a tachometer.
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2. With the engine started, compare the readings of the tester with that of the tachometer. Replace the tachometer if
the tolerance 1s exceeded.

CAUTIOMN

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)
Re:rc:)l:]t)ion Max 8000rpm
Gasoline
1,000 +100
2,000 +125
3,000 +150
4,000 +170
5,000 +200
6,000 +240
7,000 +260
8,000 +260

Fuel Gauge

1. Disconnect the fuel sender connector from the fuel sender.

2. Connect a 3.4 wattages, 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

Fr 2 i
=& b
_ &

-

Battery =
\of

[Main] [Secondary]

et ——tp—

Fuel Gauge Sender
1. Using an ohmmeter, measure the resistance between terminals 1 and 3 of sender connector (A) at each float
level. (Secondary : terminals 1 and 2)




Page 208 of 381

2. Also check that the resistance changes smoothly when the float is moved from "E" to "F".
[Main Fuel Sender]

Position Resistance (Q)
Sender(E) 93.3+2Q
Warning lamp 73.9 £2Q
1/2 6.3 +2Q
Sender (F) 6.3+2Q
[Secondary Fuel Sender]
Position Resistance (Q)
Sender(E) 100 =2Q
5/8 77.5£2Q
7/8 34.1+£2Q
Sender (F) 6.7 +2Q

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

CAUTION

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

Brake Fluid Level Warning Switch
1. Remove the connector (A) from the switch located at the brake fluid reservoir.
2. Verify that continuity exists between switch terminals 1 and 2 while pressing the switch (float) down with a rod.

Brake Fluid Level Warning Lamp

1. Ignition "ON".

2. Release the parking brake.

3. Remove the connector from the brake fluid level warning switch.

4. Ground the connector at the harness side.

5. Verify that the warning lamp lights.
Parking Brake Switch

The parking brake switch 1s a pull type. It is located at the side of the parking brake lever.

1. Check that there is continuity between the terminal and switch body with the switch (A) ON.
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2. Check that there 1s no continuity between the terminal and switch body with the switch OFF.
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.

“—__Terminal

Position ——_ 1 2 | GND

]

Free{Door open)

Push{Door close)

Seat Belt Switch
1. Remove the connector from the switch.
2. Check for continuity between terminals.

Seat belt condition Continuity

Non-conductive
(0Q2)
Not fastened Conductive (Q)

Fastened

Seat Belt Warning Lamp



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

Seat belt .
condition M BN
Fastened OFF

Not fastened ON
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Body Electrical System > Indicators And Gauges > Troubleshooting

Troubleshooting
Symptom Possible cause Remedy
Speedometer does not operate Cluster fuse (10A) blown Check for short and replace fuse
Speedometer faulty Check speedometer
CAN line faulty Check the EMS
Wiring or ground faulty Repair if necessary
Tachometer does not operate Cluster fuse (10A) blown Check for short and replace fuse
Tachometer faulty Check tachometer
CAN line faulty Check the EMS
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 Cluster fuse (10A) blown Check for short and replace fuse
operate Water temperature gauge faulty Check gauge
Water temperature sender faulty Check sender
CAN line faulty Check the EMS
Wiring or ground faulty Repair if necessary
O1l pressure warning lamp does not Cluster fuse (10A) blown Check for short and replace fuse
lightup Bulb burned out Replace bulb
O1l pressure switch faulty Check switch
Wiring or ground faulty Repair if necessary
Parking brake warning lamp does not | Cluster fuse (10A) blown Check for short and replace fuse
lightup Bulb burned out Replace bulb
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Brake fluid level warning switch faulty| Check switch
Parking brake switch faulty Check switch
Wiring or ground faulty Repair if necessary
Open door warning lamp and tailgate | Memory fuse (15A) blown Check for short and replace fuse
warning lamp do not light up Bulb burned out Replace bulb
Door switch faulty Check switch
Wiring or ground faulty Repair if necessary
Seat belt warning lamp does not light up | Cluster fuse (10A) blown Check for short and replace fuse
Bulb burned out Replace bulb
Seat belt switch faulty Check switch
Wiring or ground faulty Repair if necessary
Speedometer and odometer does not | CAN line faulty Check the ABS ECU
operate Wheel speed sensor faulty Check the wheel speed sensor

Body Electrical System > Power Door Locks > Components and Components Location

Component Location
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1. Driver power window main switch
2. Passenger window switch
3. IPM (Intalligent intergrated Platform

Module)
4. Door lock switch

5. Tailgate lock actuator & switch
6. Front door lock actuator & switch
7. Rear door lock actuator & switch

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

Inspection
Front Door Lock Actuator
1. Remove the front door trim.
(Refer to BD group - "Front door")
2. Remove the front door module.
(Refer to BD group - "Front door")
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3. Disconnect the connectors from the actuator.

[LH]) [EH] /,

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 |
!quil_ip_n _“ . | 3 4
Central o !
Front left L""“] = ~
Central| Fa T
I | Unlock | A -
| T —__ Terminal
| Position __"-——q.___! ¢ °
| :fgé];‘al | P )
Front right M egnirar! = -
| Unlack | N | s
Rear Door Lock Actuator

1. Remove the rear door trim.
(Refer to BD group - "Rear door")
2. Remove the rear door module.
(Refer to BD group - "Rear door")
3. Disconnect the connectors from the actuator.

\- [LH] [AH) J
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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 1

Central
Lock |

Central |

Unlock |

—_  Terminal

22
Rear lstt

e

Pasition = T 4
i Cenral |~
Lock | =

Central

Rear right —
_Unlock | o

Tailgate Lock Actuator Inspection
1. Remove the tailgate trim.
(Refer to BD group - "Tailgate")

2. Disconnect the 4P 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.

—__ Terminal | a
Pestion |
Unlock ®

Front Door Lock Switch
1. Remove the front door trim.
(Refer to BD group - "Front door")
2. Remove the front door module.
(Refer to BD group - "Front door")
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3. Disconnect the connectors from the actuator.

[LH]) [EH] /,

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

— T - T ]
~—~._Terminal| 6 2 1
Posation —— | |
—ock r\j | C;'
Fromt left ! T— T — T
Lnlock O—t—0O—0 |
Front right +—— 4t p
Lnlock O——0—FC |
Rear Door Lock Switch

1. Remove the rear door trim.
(Refer to BD group - "Rear door")
2. Remove the rear door module.
(Refer to BD group - "Rear door")
3. Disconnect the connectors from the actuator.




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

[ —— _ Terminal | ,
Position — | % |
Lock
Central Door | Rear oc
Lock Left | Uniock | O——C
T — Terminal
Position —~— | © !
Central Door | Rear LocK
Lock Right | Unlock |  O—+—C

Tailgate Switch
1. Remove the tailgate trim.
(Refer to BD group - "Tailgate")

2. Disconnect the 4P connector from the actuator.

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

3
B e Terminal| |
Position T - 1 2_ _ !
Lock
Unlock O—T=0
Door Switch

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

o™ [ 2 | oo

Sy

Free(Door open) O @,

Push{Door close)

O
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Hood Switch
1. Disconnect the connector (A) and bolt from the hood switch.

o

-

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

[2P Connector]

[T Terminal

!Pbslllon "'-——_.I.____‘ ! | - |
[ Hood Open(Free) OO0

‘ Hood Closa(Push)

Burglar Horn
1. Remove the burglar horn after removing a 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 sound replace it.

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

Removal

Driver Power Window Main Switch
1. Disconnect the negative battery terminal.
2. Remove the front door trim.
(Refer to BD group - "Front door")
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3. Remve the screws (Inside:4EA, outside:1EA) from power window switch assembly (A) and connectors (B).

3 " “\‘ i
LI

I: )
- f - =

4. Remove the power window switch assembly (A) from front door trim.

Be careful not to damage the hook when removing the switch

module.

Passenger Window Switch
1. Disconnect the negative battery terminal.
2. Remove the front door trim.
(Refer to BD group - "Front door")
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3. Remove the passenger window switch assembly (A) from front door trim.

NOTE
Be careful not to damage the hook when removing the switch
module.

Installation

Driver Power Window Main Switch
1. Install the driver power window switch assembly and connectors.

2. Install the front door trim.

Passenger Window Switch
1. Install the passenger power window switch assembly and connectors.

2. Install the front door trim.

Diagnosis With GDS
1. It will be able to diagnose defects of door lock with GDS quickly. GDS can operates actuator forcefully,

input/output value monitoring and self diagnosis.
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2. Select "Current data", if you will check current data of power door lock system. It provides mput/output status of

IPM.

£ Current Data 50/106

=

Sensor Name Value  Unit

[A Driver Door Actuator Position Switch Lock -

[ Door lock relay OFF -
[l Door unlock relay OFF -
O 2-Turn untock{D/Lock) relay OFF -
O Tailgate unlock relay OFF -
COWasher Switch OFF -
CJINT Switch OFF -
[ODefoaqer SW OFF -

- —

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

]

8 Actuation Test

Test tems -+
Lock relay
Unlock relay
Dead lock relay
Tailgate unlock relay . — -
Power window relay » Result

Hazard relay
Burglar homn relay

Starter inhibit relay T
Start Stop
Tail lamp Stop

MHaad lamn o

» Duration |0.5% Once

» Conditions |[BATTERY ON

& Actuation Test

Test ltems 2
Lock relay
Unlock relay
Dead lock relay

Tailgate unlock relay
Power window relay + Result Success

Hazard relay
Burglar homn relay

Starter inhibit relay = P
Tail lamp s

Haoad lamn laws s

# Duration 05S Once

# Conditions BATTERY ON

4. To check the DTC of the door lock, select "Diagnostic trouble codes".

Body Electrical System > Power Door Mirrors > Components and Components Location

Component Location
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1. Power door mirror

2. Power door mirror
switch

Body Electrical System > Power Door Mirrors > Power Door Mirror Switch > Schematic Diagrams

Circuit Diagram
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Power Door Mirror Switch

Ty

L_._._—_.#u‘—_’.-.—c..n‘h_—‘;‘;- =S

123456/ (12345678
g 1008 e o sl e ]
7 B 8101112 0 10 11 12 13 14 15 18
e i =t
Pin Connector A Conneclor B
1 Assist door mirror motor (horizontal) Driver window switch down
2 - Door unlock
3 Assist door mirror motor (vertical) Rear left window switch down
4 Driver door mirror motor (vertical) Battery (+) L
5 - Battery (+) R
6 Driver door mirror motor (horizontal) Rear left window switch up
7 ACC Rear right window switch down
8 - Rear right window switch up
g - Driver window switch up
10 GND Door lock
11 Battery (mirror folding) lllumination
12 Common Driver switch Auto
13 Assist switch Auto
14 Assist window switch down
15 GND
16 Assist window switch up

Body Electrical System > Power Door Mirrors > Power Door Mirror Switch > Repair procedures

Removal
Driver Door Mirror Switch
1. Disconnect the negative battery terminal.
2. Remove the front door trim.
(Refer to BD group - "Front door")




3. Remve the screws (Inside:4EA, outside:1EA) from door module (A) and connectors (B).

!

" “\‘ i
Oy

I: )
- f - =

Be careful not to damage the hook when removing the switch module.

Installation

Driver Door Mirror Switch
1. Install the driver door module and connectors.

2. Install the front door trim.

Inspection
1. Remove the front door trim and power door mirror switch module (A).

(Refer to BD group - "Front door")

| 1234656
|, 7 8 B101112
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2. Check for the continuity between terminals of power door mirror switch according to the table.

arminal
em | sle6 3 1 12/7 w0
Direc!
upP | . | |7 —©
11110
Hr - C
DOWN )
Loft | oFf | OO ~0 O
AL Sl B B —
LEFT [ ::_') |\J O \J
& : O
RIGHT | o—t—t—v0+0 |
| ——ti
_ OO3—0 |
DOWN T oo T
Right | OFF O-O—+-O—~+—+0
C O O
LEFT O—0
RIGHT C)—v'-l—r(}——O _O

Body Electrical System > Power Door Mirrors > Power Door Mirror Actuator > Repair procedures

Inspection
1. Disconnect the negative (-) battery terminal.
2. Remove the driver door module.
(Refer to BD group - "Front door")
3. Disconnect the connector from the mirror.

4. Verify that the mirror operates properly as shown in the table.

s

P
bl1]2]3 '4‘5;9_.!:1
".l LRLCIRINLE SR AR T ) i
Postor—rerminall 5 | 7 | & | B+ [GND
up | © oo ! o
——
DOWN | o 1 o o
LH | OFF o——0 0
o o——0
RIGHT 5 o
LEFT | o1 O 70 |,
O—p——10 |
DOWN | o2 |
RH | OFF o——o0 0
S s
RIGHT o o
——0
LEFT o el o
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Mirror Heater

T~ Terminal
Position | 13 14

Heater O——‘._a'

Turn Signal Lamp

T Te_srmma%

‘Posﬂion T

Side repeater

Body Electrical System > Power Windows > Components and Components Location

Component Location
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1. Driver power window main| 4. Rear window motor
switch 5. Rear window switch
2. Passenger window switch
3. Front window motor

Body Electrical System > Power Windows > Description and Operation

Operation
Function Of Safety Power Window
When all door (Front, Rear) power window auto-up switch is operated, safety function is activated.
1. Safety function condition

When detect the force of 100N during the window rising, window is reversed.
2. Length of window reversing (except holding the auto-up switch)

A. When detect the jamming during the 4mm ~ 250mm from top of the door.

— Window 1s reversed until 300mm from top of the door.

300mm

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

C. When detect the jamming over 300mm from top of the door.
— Window stops at reverse point.
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3. Length of window reversing (holding the auto-up switch)
A. When detect the jamming during holding the auto-up switch.
— Window is reversed until 25mm from jamming position.
B. Auto-up function is not available during the 5 seconds from above condition.
— When holding the auto-up switch, window is operated as a manual-up function. (Safety function is not
activated.)
C. When detect the jamming during holding the auto-up switch again.
— Window is reversed until 25mm from jamming position.
D. When holding the auto-up switch after 5 seconds from above condition.
— Window is reverse until 25mm from jamming position.

4. Safety function 1s 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 is reconized, the system state turns to normalized.
Recall And Storing The Normalization (teaching) Information
ECU records the normalization information into the specified location in Flash ROM. (as long as Flash ROM page 1s
valid)
« Stroing conditions : Entering to sleep mode after valid switch input. Entering to low voltage(7.5V) after valid
switch input.
« Recall conditions : Engine=ON or Power ON reset
Denormalization (Memory reset)
Under conditions below, ECU turns to denormalized status. After demormalization, auto up and safety function shall
not be operated. In order to make these function active again, ECU should go through the mormalization process.
+ Denormalization conditions :
1. Continuous 15 times reverses
2. Power off during motor operation
3. Driver side door opened and window glass is at the bottom (hard stop position) with IGN on, IGN off — within
2 sec, IGN on — Press Manual Down switch 3 times within 5 sec — De-normalization
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Switch input status _
IGN | Input | IGN Switeh |\ ormalization
Door and Glass status P Re- | 16N input
. status times
tume
Dnyer side doqr opened, 6N | T2 | 16N | T=5 | IGN Press and . De.
Window glass is bottom Off | see On coc On release Manual | 3 times normalization
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 is deactivated for
fixed delay time (default value = 30 sec.)

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

Operation Time Limiter

Maximal operation time of power window motor is limited to 15 sec (EEPROM programmable).

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

Inspection
Front Power Window Motor
1. Remove (-) negative battery terminal.
2. Remove the front door trim.
(Refer to BD group - "Front door")
3. Disconnect the connector from the motor.
(A : Safety, B : Standard)
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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.

[Standard]
T — _ Terminal |
Position T 1 2 |
UP | Clockwise &) O l
Left [ [ Counter- |
DOWN| clockwise = @
DOWN| Clockwise O O
Right Counter- | ~ -:\
UP | clockwise =

5. Connect the terminal No. 2 and No. 3 to battery voltage (12V) and check that the motor operates smoothly
when connecting the terminals below.

[Safety]
Posmorarminal 4 4(GND) 6
v | O—+—0 ‘
Laft |
DOWN o——0
up O : O
Right - -
DOWN O—0

Rear Power Window Motor
1. Remove (-) negative battery terminal.
2. Remove the rear door trim.
(Refer to BD group - "Rear door")
3. Disconnect the connector from the motor.

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.

T Terminal| |
Position T | 1 2 |
UP | Clockwise | (1) &)
Laft — = {
DOWN ﬁé’c"k'lﬁ?;e S ® |
_ UP | Clockwise | () ®
Right DOWN Counter- | .’-:" ,\l
clockwise | ! s

Body Electrical System > Power Windows > Power Window Switch > Components and Components
Location

Components



Page 230 of 381

Power Window Main Switch

Window Lock Switch

Power Window Switch
|

fm =) |  —1 1 1

123465678
9 10 11 1213 14 1516
| .rn{mﬂ}m}“?u@m‘rrur(ru‘jr

Connector A Connector B
Assist door mirrar motor (honzontal) Driver window switch down
- Door unlock

Assist door mirror motor (vertical)

Rear left window switch down

Driver door mirror motor (vertical)

Battery (+) L

Battery (+) R

Driver door mirror motor (horizontal)

Rear left window switch up

ACC Rear right window switch down
- Rear right window switch up
- Driver window switch up
GND Door lock
Battery (mirror folding) lllumination
Common Driver switch Auto

—t b | b |k | ek | b [
aloalan2de|evojulawin« |2

Assist switch Auto

Assist window switch down

GND

Assist window switch up

Assist Power Window Switch
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Power Window Switch

LOCK ¥ UNLOCK 7

1]2 34
7 |8 ]9 [10]11

2
35

Connector A

Door unlock

Door lock

Baltlery (+) Aulo

Power window motor up
Power window switch up

GND

lall lamp

Power window switch down

Ziolc|miNo nlalwinj -

Power window motor down

Rear Power Window Switch
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Power Window Switch

Connector A

1 213
4/5/6|7|8

Pin Connector A
Power window motor up

Power window motor down
Power window switch up
Tail lamp
Battery (+)

GND
Power window switch down

WVIN DO (WA=

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

Inspection
Main Power Window Switch Inspection
1. Disconnect the negative (-) battery terminal.
2. Remove the front door trim and power window switch.
(Refer to BD group - "Front door")
3. Check for continuity between the terminals i each switch position according to the table. If the continuity
condition is not normal, replace the switch.



Terminal
Position 11 13 4
Lock O——0
Lnlock CO—
[Driver Auto Lp/Down)
Terminal  Front left Front right
Pasition 15911 12[E 16 14 15
Up o0 O | OO
OFF ]
DOWN (& < To—o
w Hear left Rear right
Position 4163 16[E 8|7 15
up Ot | Gl | Ot | et
OFF o3 palas?
DOWN Tt lo | STl 4o
T~ Terminal| _ Fronlleft
Position . [16[ 9 [ 1 |12
AUTO U? o] 1o
AUTO DOWN | & M PN
|Driver & Assist Auto Up/Down)|
Terminal Front left Front right
Position 1519 |1 [12]15[16/14 13
urP o0 —C
AUTOUP | B30 == .
OFF
DOWN o 's) o o
AUTO DOWN | 5 2 o |8 ° o
Terminal Rear left Rear right
Position ~——_ |4 (63|15 6|87 15
up O—=0 | D=0 | 040 | O—0
OFF o1 oTR ol 8
DOWN o o 0 a © o O
[Auto Down Only]
Terminal,  Front left Front right
Position 15811 12/ 5 1614 15
ue O O | O—0
OFF Ot
DOWN o < T 5
AUTO DOWN | 8 Ol
Terminal|  Rear left Rear right
Position 463155817 15
upP OO0 | =0 | o0 | 0—0
OFF Ot Ot} (8 e )
DOWN o > 2 o & pr O
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Passenger Power Window Switch Inspection

1. Disconnect the negative (-) battery terminal.
2. Remove the front door trim and power window switch.
(Refer to BD group - "Front door")

3. Check for continuity between the terminals in each switch position according to the table. If the continuity
condition is not normal, replace the switch.

4| E :3:4' \
\ [5lel7[8[e ol
e 5 e

~Jemnal| ' T ' |
| Posiion~ | 4 5 6 10 1
! UP Oo—0 O—0
OFF O——0C Co——0

DOWN | | 9T

Rear Power Window Switch Inspection

1. Disconnect the negative (-) battery terminal.
2. Remove the rear door trim.

(Refer to BD group - "Rear door")
3. Remove the rear power window switch module (A).

N

N

\
b1

1 2|3
4|56 78
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4. Check for continuity between the terminals i each switch position according to the table. If the continuity
condition is not normal, replace the switch.

amminal | 4
Posivon ™~ & | 8 3
O— O
up ’ o—1—o |
OFF ALl OTO | A
| K
O— O
DOWN O- 0O

Swatch(down) B+ Switch(up)

\B B 4

3| Lown Up 1

Body Electrical System > Power Windows > Troubleshooting

Troubleshooting

1. No windows operate from the main switch on the driver's door.

Is the window lock switch turned off?

NG

oK

\

Power window No.1 fuse(25A), No.2
fuse(25A) and fusible link short check

Tumn off

NG

OK

Y

Power window relay inspection

A

Replacs fuse or ‘usible link

NG

OK

Y

Poar ground and the wire
harness inspection

Replace the relay

NG

Repair the wire harness and poor
grounc.




2. Driver's side window does not operate.
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Safely window fuse (25A) stort check NG

Replace the fuse

L

OK

Y

Inspect the battery supply voltage of
power window main switch between NG Repair the wire hamess and
connector terminals. poor ground.

OK : Battery voltage (12V)

Y

OK

. . NG .
Power wirdow main switch Inspection |—————m{ Replace the power window main switch

OK

Driver's side power Imndow > Feplace the power window motor
motor Inspection

|78}

. Passenger's side window does not operate.

Power window (right) fuse (25A) NG
short check

Y

Jeplace fuse

oK

Inspect the battery supply voitage of
passenger's side pawer window switch NG - Repair the wire hamess and
between connector terminals. poor ground

OK : Battery voltage (12V)

OK

A

Passenger's side power windcw NG
switch Inspection

» Replace the power window switch

oK
Passenger's side power window NG Replace the power window mator
motor inspection

Body Electrical System > Windshield Deicer > Components and Components Location

Component Location
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1. Windshield deicer 3. Windshield deicer

relay 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.
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When the deicer switch is switched ON, and the engine 1s running with generator output, the deicer will go ON for a
maximum of 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.

= Kﬁ\ |
e e

3. Check for continuity between the terminals of deicer lines.

4. Turn the ignition switch ON and the windshield deicer switch ON, then measure the voltage between the
terminals of harness side deicer connector.

OK : approx. Battery voltage (12V)
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Body Electrical System > Windshield Deicer > Windshield Deicer Switch > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the front seat heater switch module.

(Refer to the Audio)

3. Remove the heater control unit (B) with windshield deicer switch (A).

Installation

1. Install the heater control unit.
2. Install the seat heater switch module.

Body Electrical System > Rear Glass Defogger > Components and Components Location
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Component Location

1. Rear glass defogger | 3. Rear glass defogger
relay

2. Rear glass defogger
switch

Body Electrical System > Rear Glass Defogger > Rear Glass Defogger Printed Heater > Repair
procedures

Inspection

CAJTION

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




Finger pressure

Tester probe V

Prnted
heater line
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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.

8 Volts (Normal)

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

Burned out point

+ \ P i

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

Burnaed out pcint

0 Volts

/




Page 242 of 381

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 0V. The point where the voltage has changed is the open-
circuit point.

Valtage changes bstore and
after open circuited poimt

Hara is OV voltage larminal

x (=}
=/

&)

L) T

9

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 that in other sections. In the affected section, move the test lead to a position where
the resistance sharply changes.

When measured frcm negative

rerminal side [Section

with no broken grid line) 1.
- e

[Section with broken gnd
line} Center pont

£y -
v
Pasiiva :
taminal
Tester B ]

reads resistance
twice as largs as tester terminal

Repair Of Broken Heater Line
Prepare the following items :
1. Conductive paint.
2. Paint thinner.
3. Masking tape.
. Silicone remover.
. 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).

N e

Masking tape
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Body Electrical System > Rear Glass Defogger > Rear Glass Defogger Switch > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the front seat heater switch module.
(Refer to the Audio)

3. Remove the heater control unit (B) with rear glass defogger switch (A).

o F N

Installation

1. Install the heater control unit.
2. Install the seat heater switch module.

Inspection

1. It will be able to diagnose defects of rear glass defogger with GDS quickly. GDS can operates actuator
forcefully, mput/output value monitoring and self diagnosis.
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2. Select "Current data", if you will check current data of rear glass defogger system. It provides input/output status ¢

rear glass defogger.

&2 Current Data 59/106

Seipcive Dsplay 3 1 Fullst =] Coapn . - JERERE

Sensor Name Value Unit
[ Driver Door Actuator Position Switch Lock -
[ Defogger relay OFF - 4
[ Head lamp washer relay OFF -
[ Mist Switch OFF -
OO Rear Washer Switch OFF -
[ Rear wiper switch OFF -
[ Rear wiper relay OFF -
[ Rear Wiper INT. Switch OFF - -

. If you will check the rear glass defogger operation forcefully, select "Actuation test".

B Actuation Test

Test tems N

Ar Defogger Relay

Driver seat belt indicator
Rear Fog Lamp Indicator
Key Interlock Solenoid
Ignition key hole illumination
Buzzer

Room lamp

Head lamp washer relay
Fromt log lamp

Erantban lamn lndicatne

W |

|
-

& Duration  |10% Once

» Conditions ,IG-. ON

‘ » Reasull

o

4. To check the DTC of the rear glass defogger, select "Diagnostic trouble codes"

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

Component Location
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N

10

1. Windshield wiper arm & blade

2. Wiper & washer switch (Front)

3. Windshield washer hose

4. Windshield wiper motor & linkage
5. Washer motor

6. Washer reservoir

7. Rear wiper & washer switch (Crash pad
side garnish)

8. Front wiper relay (Engine room relay box)
9. Rear wiper relay, Head lamp washer relay
(ICM relay box)

10. Rear washer hose & nozzle

Body Electrical System > Windshield Wiper/Washer > Windshield Wiper-Washer Switch > Repair

procedures

Removal
1. Disconnect the negative (-) battery terminal.
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2. Remove the steering column upper and lower shrouds (A) after loosening 3 screws.

3. Remove the wiper switch (A) with pushing the lock pin (C) after disconnecting the connector (B).

/

[
NN

TR

¢ A

=T >
Y

Installation

1. Install the windshield wiper switch.

2. Connect the wiper switch connector.

3. Install the steering column upper and lower shrouds.

Inspection
Check for continuity between the terminals while operating the wiper and washer switch. If it 1s not normal condition,

replace wiper and wiper switch.
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Wiper Switch

| "~ Terminal

Positon~_ | 3| 9|2 ||| 1|12]13
MIST O . OO0
Ok O ®)

T owr [ot—o]ole] [omol
LOW O O

. HI o, O

Washer Switch

h"“-m._‘_"rxairminal 10 "

Position “‘\x\. |

" oFF
ON [ T E—

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

Component Location



Page 248 of 381

‘ha

" \_\_.

@,
@
- 1 —po
\ @€ 2[22.5-26.4 (2.3-2.7, 16.6~21.7)]
? N
= & b a

)
A

Torque : N.m (kgf.m, Ibf.ft)

1. Cap 5. Cowl top cover
2. Nut 6. Bolt
3. Wiper arm & blade 7. Wiper motor & linkage
4. Retainer assembly
8. Wiper motor connector

Body Electrical System > Windshield Wiper/Washer > Front Wiper Motor > Repair procedures

Removal
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1. Remove the windshield wiper arm and blade after removing a nut (B) and wiper cap (A).

Com A
Ee——s

2. Remove the windshield wiper arm and blade (A) after removing a nut.

3. If necessary, release the wiper blade fixing clip by pulling up and remove the wiper blade from the inside radius of
Wwiper arm.

%

4. Remove the weather strip and the cowl top cover (A) after removing retainers.
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5. Disconnect the wiper motor connector (A) from the wiper motor & linkage assembly.

7. Hold the wiper motor crank arm and remove the upper linkage (A) from the wiper motor crank arm.

CAUTION

Before removing the wiper motor and linkage assembly, make sure that the linkage 1s stoped at auto stop
position.

To install the wiper motor crank arm exactly, check that the linkage is aligned with the crank arm in straight
line and the angle of each linkages.

Be careful not to bend the linkage.
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8. Remove the lower linkage (A) from the wiper motor crank arm.

CAUTION

To install the wiper motor crank arm exactly, check that the linkage is aligned with the crank arm in straight
line and the angle of each linkages.

Be careful not to bend the linkage.

9. Remove the crank arm (A) after loosening a nut.

8

10. Remove the wiper motor (A) after loosening the screws.

Installation
1. Install the wiper motor.
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. Install the crank arm.

Torque :
12.7-17.6Nm (1.3-1.8, kgf.m, 9.4-13.0 Ibf.ft)

CAUTION

To install 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.

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

CAUTIOMN

To install 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.

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

Torque :
7-11Nm (0.7-1.1, kgf.m, 5.0-7.9 Ibf.ft)

. Install the cowl top cover.
. Install the windshield wiper arm and blade.

Torque :
22.5~26.4 Nm (2.3~2.7 kgf.m, 16.6~21.7 Ibf.ft)

- The windshield wiper motor must be cycled to make sure that it is in the park position.
If necessary, adjust the wiper arm and blade.

. Install the wiper arm and blade to the specified position.

Spefloﬂed A B
position

Distance 1.37+0.2 1.17+0.2
[in (mm)] (25£5) (30+5)
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8. Set the cowl top cover on the specified spray position.

Spl:):*:ii:l:;d Distance (in) Distance (mm)

A 18.2 463.0
B 0.9 24.0
C 23.5 598.0
D 23.4 595.0
E 3.2 82.0
F 8.7 223.0
G 17.1 436.5
H 23.8 606.0

Inspection

Speed Operation Check

1. Remove the connector (A) from the wiper motor.

2. Attach the positive (+) lead from the battery to terminal 2 and the negative (-) lead to terminal 5.
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3. Check that the motor operates at low or high speed as below table.

T~ Termina 5 4 ' |
Position ™~ | | |
OFF
LOW o——F—F+=C
HIGH Oo—0C

CAUTION

Common sources of contamination are insects, tree sap, and hot wax treatments used by some commercial
car washes. If the blades are not wiping properly, clean both the window and the blades with a good
cleaner or mild detergent, and rinse thoroughly with clean water.

Body Electrical System > Windshield Wiper/Washer > Front Washer Motor > Repair procedures

Inspection
Front and Rear Washer Motor
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 1 and negative (-) battery cables to terminal 2 respectively.
3. Check that the motor operates normally and the washer motor runs and water sprays from the front nozzles.
4. If they are abnormal, replace the washer motor.

[Front & Rear washer|

1. Windshield washer (+)

2. Ground

3. Rear washer (+)




Washer swilch

§ Front

. . -

M? P .
| Rear
N .

M a

.
. T
M . 3

<Windshiaeld & Rear washer motors

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 i1s down.
There should be no continuity when the float is up.
4. If the contmnuity 1s not as specified, replace the washer fluid level switch

= e
/ N
\
@)
\\.. -”)I
A
T Terminal -
S 1 2
Pcsilion RNy
Ower 850cc
| Under 650ce O0—+—0

(Tolerance : -50cc ~ +100cc)

Removal

CAUTION

- When servicing the washer pump, be careful not to damage the washer pump seal.

- Do not operate the washer pump before filling the washer reservoir.
Failure to do so could result in premature pump failure.

1. Disconnect the negative (-) battery terminal.
2. Remove the front bumper cover.
(Refer to BD group - "Front bumper")
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3. Remove the washer hose and disconnect the washer motor connector (A) and washer fluid level sensor
connector (B).

>

B

4. Remove the washer motor (A).

5. Remove the washer reservoir after removing bolts (A).

a2

Installation
1. Reassemble the washer reservoir.

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

2. Connect the washer motor connector and washer hose.
3. Install the washer reservoir.

Tightening torque (Bolt)
3~5Nm(0.3~0.5kgf.m, 2.2 ~4.2 [bf.ft)

4. Reassemble the front bumper cover.
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Body Electrical System > Rear Wiper/Washer > Components and Components Location

Component Location

4-7
(0.4 ~ 0.7,2.9 ~ 5.0)

Torque : N.m (kgf.m, Ibf.ft)

1. Rear wiper arm & blade |S5. Rear wiper motor

2. Tailgate glass hole assembly
3. Grommet 6. Head cap
4. Rear wiper arm nut 7. Rear wiper motor bolt

Body Electrical System > Rear Wiper/Washer > Rear Wiper Motor > Repair procedures

Inspection

Rear Wiper Motor
1. Remove the 4P connector from the rear wiper motor.
2. Connect battery positive (+) and negative (-) cables to terminals 3 and 4 respectively.




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

1. IGN +
2. Parking
3. Switch
4. Ground

Automatic Stop Operation Check

1. Operate the motor at low speed using the stalk control.
2. Stop the motor operation anywhere except at the off position by disconnecting terminal 3.

3. Connect terminals 2 and 3.
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4. Connect the positive (+) lead from the battery to terminal 1 and the negative (-) lead to terminal 4.

5. Check that the motor stops running at the off position.

Removal
1. Detach the rear wiper cap (A).

&




2. Remove the rear wiper arm & blade (A) after removing rear wiper HEX nut (B).

o

3. Open the tailgate then remove the tailgate trim.

(Refer to BD group - "Tailgate")
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4. Disconnect the rear wiper motor connector (B) then remove the rear wiper motor (A) after loosening bolts

(3EA).

Installation
1. Install the rear wiper motor assembly.

Tightening torque Nut :
7~11 Nm (0.7~1.1 kgf.m, 5~7.9 Ibf.ft)

2. Install the tailgate trim.

3. Install the rear wiper arm and rear wiper cap.

Tightening torque Nut (B) :
4~7 Nm (0.4~0.7 kgf.m, 2.9~5.0 Ibf.ft)

4. Install the rear wiper arm and blade to align with black rear defogger line (A).
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5. Set the rear washer nozzle on the specified spray position.

Unit ;o {rmuem)
Specified position | Distance (in) | Distance (mm)
A 1.57 40
B 3.18 81
C 8.66 220
D 6.61 168
E 8.97 228

Body Electrical System > Rear Wiper/Washer > Rear Washer Switch > Repair procedures

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

2. Remove the crash pad side cover.
3. Remove the lower crash pad switch assembly (A) after loosening the screws.

as

Rear Wiper Switch
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oo oN [ OFF | Remark
| 2 1 O A .Illummalion {—jl
6 CWW—T' @lllumlnation {+)
o o ‘ |
L
Rear Washer Switch
1 2
3 4 5 6
[ —Posiion” N [ OFF | Remark
(Terminal —-__| | |
| 2 @, —1_ | lllumination (-)
6 C}—vW—I “?lllumlnation (+}I
4 o " !
[

Body Electrical System > Rear Wiper/Washer > Rear 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. Remove the front bumper cover.
(Refer to BD group - "Front bumper")

3. Connect positive (+) and negative (-) battery cables to terminals 3 and 2 respectively to see that the washer
motor runs and water 1s pumped.
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4. Check that the motor operates normally.
Replace the motor if it operates abnormally.
[Front & Rear washer|
1. Windshield washer (+)

2. Ground
3. Rear washer (+)

[

Washer swilch

3 Front

L] A - £

M2 . " .
Rear
.

M . 2

.
. -
M .3

<Windshield & Rear washer motors

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

Description
The ECM (Electro Chromatic inside rear view Mirror) is intended dim the reflecting light in the rear view mirror. The

forward facing sensor detects brightness of the surroundings, while the rearward looking sensor is for the light from
the rear. The strength of the light in the rear sensor is used by the mirror to adjust the shading. It ranges from 7 to

85%. When the reverse gear 1s engaged, it stops functioning.
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Battery(+)

Mirror GND

Pin Description
6
8
9

Reverse signal

IGN power

10 (+12V)

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. Status indicator LED, 2. Buttom, 3. Rear indicator, 4. Front light sensor, 5. Front light sensor)

Reverse Display Room Mirror
Description

|
1(2]3 4
6|7|8|8

P
o|*™

5 /

—
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Pin Description
1 Camera power
(-)
2 -
3 Camera power
()
4 | Video signal (-)
5 | Video signal (+)
6 -
7 -
8 Mirror GND
9 Reverse signal
10 IGN power
(+12V)

The rear view camera system, located on the tailgate, provides a video image (which appears in the rear view
mirror) of the area behind the vehicle. It adds assistance to the driver while reversing or reverse parking the vehicle.
To use the back view camera system, place the transmission in R (Reverse); an image will display on the left portion
of the rear view mirror. The area displayed on the screen may vary according to the vehicle orientation and/or road
condition.

1. Rear camera display

2. Rearward looking sensor

3. Power button

4. Forward facing sensor

Use the side mirrors and back view mirror to get better coverage on both sides and rear of the vehicle. When
shifting out of reverse and into any other gear, the image will remain on for a few seconds before it shuts off to assist
in parking or trailer hookup.

The camera lens for the back view camera system is located on the tailgate, near the tailgate handle. Keep the lens
clean so the video image remains clear and undistorted. Clean the lens with a soft, lint-free cloth and non-abrasive
cleaner.
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If the back view camera system image is not clear or seems distorted, it may be covered with water droplets,
snow, mud or any other substance. If this occurs, clean the camera lens before using the reverse camera system.

WARNING

The back view camera system 1s a reverse aid supplement device that still requires the driver to use it in
conjunction with the back view mirror and the side mirrors for maximum coverage.

WARNING

Objects that are close to either corner of the bumper or under the bumper, might not be seen on the screen due to
the limited coverage of the back view camera system.

WARNING

Backup as slow as possible since higher speeds might limit your reaction time to stop the vehicle.

WARNING

Do not use the back view camera system with the tailgate open.

If the back end of the vehicle is hit or damaged, then check with your authorized dealer to have your rear video
system checked for proper coverage and operation.

Nighttime and dark area use

At night time or in dark areas, the back view camera system relies on the reverse lamp lighting to produce an image.
Therefore it 1s necessary that both reverse lamps are operating in order to get a clear image in the dark. If either of
the lamps are not operating, stop using the back view camera system, at least in the dark, until the lamp(s) are
replaced and functioning.

Automatic-dimming Function
To protect your vision during nighttime driving, your mirror will automatically dim upon detecting glare from the
vehicles traveling behind you. The auto-dimming function can be controlled by the Dimming ON/OFF Button :
1. Pressing and holding the Feature Control button for more than 3 but less than 6 seconds turns the auto-dimming
function OFF which is indicated by the green Status Indicator LED turning off.
2. Pressing and holding the Feature Control button again for more than 3 but less than 6 seconds turns the auto-
dimming function ON which is indicated by the green Status Indicator LED turning on.

The mirror defaults to the "ON" position each time the vehicle is started.

Body Electrical System > Electro chromic Inside Rear View Mirror > Repair procedures

Inspection
Check it by the procedure below to see if the function of the ECM 1s normal.

1. Turn the ignition key to the "ON" position.

2. Cover the forward facing sensor.

3. Head a light to the rearward looking sensor.

4. The ECM should be darkened as soon as the rearward looking sensor detects the light.

If this test 1s performed in daytime, the ECM may be darkened as soon as the forward facing sensor 1s
covered.
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5. When the reverse gear is engaged, the ECM should not be darkened.
When heading lights to both the forward facing and rearward looking sensors, the ECM should not be darkened.

Removal
1. Remove the mirror wiring cover (A).

2. Remove the mirror mounting screw (A) and connector (B).

o

@

A

3. Remove the mirror (A) pulling up in the arrow direction.

Make sure not to damage the mounting bracket when removing the
MILTOr.

4R
/

(

A

Installation

1. Install the mirror making sure the mounting bracket not to be damaged.
2. Install the mirror wiring cover after reconnecting the connector and tightening the screw.

Body Electrical System > Hands Free System > Components and Components Location

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

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

Body Electrical System > Hands Free System > Description and Operation

Function
Bluetooth Audio System

Bluetooth
You can use a Bluetooth device in your car to make a hands-free phone call or to stream music onto your in-car

speakers (via this Head Unit). This Head Unit supports HFP, A2DP and AVRCP connection.

Advanced Audio Distribution Profile (A2DP)

This profile defines how high quality audio(stereo or mono) can be streamed from one device to another over a
Bluetooth connection. For example: music streamed from a mobile phone to a wireless headset or caraudio.
Audio/Video Remote Control Profile (AVRCP)

This profile is designed to provide a standard mnterface to control TVs, Hi-fi equipment.ete. to allow a single remote
control (or other device) to control all of the A/V equipment to which a user has access. It may be used inconcert

with A2DP or VDP.
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Hands-Free Profile (HFP)
This 1s commonly used to allow car handsfree kits to communicate with mobile phones in the car.

Notes for mobile phones
Some functions (e.g. starting of speech recognition) are not supported by all mobile phones. We cannot guarantee
that all functions described will be supported by all mobile phones with Bluetooth.
New device
This function allows you to add a new phone to the Head Units Bluetooth Device List. Maximum of 5 devices can
be added to the list. If the list 1s full, the oldest device will be replaced by the newly added Bluetooth device, based
on last pairing date.
Voice Recognition Activation

» The voice recognition engine containedin the Bluetooth System can be activatedin the following conditions :

- Button Activation o
The voice recognition system will beactive 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 askedfor

a customer response.

« The system can recognize single digits from zero to nine while number greaterthan ten will not be recognized.

« If the command is not recognized, the system will announce "Pardon" or Noinput voice signal from microphone.
(Noresponse)

« The system shall cancel voice recogntionmode in following cases : When pressing the |« button and saying cancel
following the beep. When not making a call and pressing the ** button. When voice recognition has failed 3
consecutive times.

« Atany time if you say "help", the system will announce what commands are available.

Menu tree

[ Setup [—— Palr phone |
Select phone

+Dalete phoie

—c hange priority

J Bluetooth fo.

Phonebook ! T ; Add entry } - By voice |

LBy_FEmm_

1
[
| Dalete nams

el | F*s; —

1 By nu-rquorj

Body Electrical System > Hands Free System > Hands Free Switch > Components and Components
Location

Component Location
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[Bluetooth]

Connector [RH]

No. Hands free
1 lllumination (-)
2
3 Audio (-)
4 B/T input
5 lllumination (+)
6

[Bluetooth + Voice Recongnition]

Connector [LH]
_5_112345_5 5
No. Voice recongnition No. tiands free
1 Audio (-) 1 lllumination (-)
2 llumination (+) 2
3 Voice input 3 Audio (-)
4 lllumination (-) 4 B/T input
5 Mute 5 Hlumination (+)
6 6

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

Inspection
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1. Check the handsfree remote control switch for resistance between No.3 and No.4 terminals in each switch
position.

[Call + Hang Up]

[Call + Hang Up]
Switch Connector terminal Resistance (£5%) Output voltage (£0.16V)
Call 3 - 4 (Right) 4091 kQ 2.96V
Hang up 3 -4 (Right) 1891 kQ 2.64V
[Voice]
Switch Connector terminal Resistance (£5%) Output voltage (x0.22V)
Voice 1 -3 (Left) 10.71 kQ 2.20V
Removal

1. Remove the driver airbag module.
(Refer to the RT group - "Airbag module")
2. Remove the steering wheel.
(Refer to the ST group - "Steering column and shaft")



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

4. Remove the handsfree remote switch (A) after loosening the screws.

Installation

1. Install the handsfree remote switch to the steering wheel bezel.
2. Install the steering wheel and bezel.
3. Reconnect the handsfree remote control switch connector and airbag connectors.

Make sure that the switch connector is plugged in properly.

4. Install the driver airbag module.
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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")
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3. Remove the hands free mic (A) after loosening the connector and screws (3EA) from loof top.

4. Check the continuity of Mic between terminals.

Mic(-] f"3\;

Pt

Wic(+) (4 )}

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 1s 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. [OP : Inter-operability
Not connection User’s phone or Bluetooth device of Car Retry pairing

dose not register




Bluetooth device to connect
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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, etc..)

Bluetooth system cannot communicate with
the phone

Refer to IOP sheet

Body Electrical System > Panoramaroof > Components and Components Location

Component Location

1. Panoramaroof

2. Panoramaroof switch controller

3. Panoramaroof motor &
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Body Electrical System > Panoramaroof > Schematic Diagrams

Circuit Diagram
- Console pant(Female)| | Console part(Male) | Motor part
| Authorization(IGN; e
BAT(B+ 33 3 DRIVE SYSTEM
Car Speed Signal i
‘ P 18518 18l | o saneer
Speed Slgnal freax < 240Hz | . g Lser ASIC | Mater Cortal
. — . Swiches b !
515] 5 |
‘:2.,.2:. g ch:’u‘:m
Close, Tit up, Open (414 Ty
Global Close 7
L i SIGC )
s —p— ST+ - —
2| g | - _ ) 1stelick  Closa &
- 2red click side Cloge (Manual)  Tilt down
£7 & SIGB " (Auto) \ _
=03 15t click Tilt up
25 a2 _ N (Manual}
2 SIG A 2nd click slide Open | — .
El 3 (Auto) 18t click slide Opan
' * (Menusl]
Vehichs nraos
g thon
. . [ Gar Spead Signal
Battory | Information of connector
. Motor Console
M .
1]z 3]a/5]
6?7'&'9'10}
Information of connector Logic table
No Motor Console Function SIGA | sSIGB | sIGC
1 GND GND
2 _ SIG B Slide MANUAL | ON orr orr
3 G2 G2 open | AuTo | ON | ON | OFF
4 SIGC SIGC
5 SIG A SIG A Slide MANUAL | OFF OFF ON
3 ot . close | auto | OFF | ON | ON
8 Car speed Car speed Titup | MANUAL | OFF | ON | OFF
9 B .
10 SIGB § Tilt down | MANUAL | OFF | OFF | ON

Body Electrical System > Panoramaroof > Panoramaroof Switch > Repair procedures

Inspection
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1. Disconnect the negative (-) battery terminal.
2. Open the sunglass case cover from the overhead console then remove the 2 screws holding the overhead

console. Disconnect the switch connector (4P) and Map lamp connector (6P), and then remove the overhead
console lamp (A).

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

LN =
[Switch Side Connector]

——___ emminal
Position

Manual OPEN

Auto OFEN O

Manual CLOSE,
| Manual tilt DOWN

Auto CLOSE Cr

~
-

'
A
S

@]

Manual tit UP Oo—0

Body Electrical System > Panoramaroof > Panoramaroof Motor > Repair procedures

Replacement
1. Disconnect the negative (-) battery terminal.
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2. Remove the overhead console then remove the panoramaroof motor mounting screws (3EA). And then remove
the panoramaroof motor (A) after disconnecting the connector (10 Pin).

12 34 6
6|7 8|9 10
- 1 r / .
fl /(

1/

Terminal

Position ~  T—_

6 -

5

Manual OPEN
Auto OPEN

b

e
&

Manual CLOSE,
Manual tilt DOWN

Yy
Lo

Auto CLOSE
Manual tit UP

e

{/’
T
D | ©
£.'

-
1

=y
—

1

_—

4. Make these input tests at the motor connector of panoramaroof harness

if any test indicates a problem, find and correct the cause, then recheck the system.

If all the mput tests prove OK, the sunroof motor must be faulty; replace it.

Terminal Test condition Test : Desired result
Check for voltage to ground :
3 IG2ON There should be battery voltage
1 Under all Check for continuity to ground :
conditions There should be continuity.
6 Under all Check for voltage to ground :
conditions There should be battery voltage.

5. Make these mput tests at the console connector of panoramaroof harness

if any test indicates a problem, find and correct the cause, then recheck the system.

If all the mput tests prove OK, the sunroof motor must be faulty; replace it.

Terminal Test condition Test : Desired result
Check for voltage to ground :
3 IG2 ON
There should be battery voltage
: Under all Check for continuity to ground :
conditions There should be continuity.
5 Under all Check for voltage to ground :
conditions There should be battery voltage.

3. Ground the terminals as below table, and check that the panoramaroof unit operates as below table.
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Resetting The Panoramaroof
Whenever the vehicle battery is disconnected or discharged, or you use the emergency handle to operate the
panoramaroof, you have to reset your panoramaroof system as follows :
1. Turn the ignition key to the ON position and then close the panoramaroof completely.
2. Release the panoramaroof control lever.
3. Press and hold the CLOSE button for more than 10 seconds until the sunroof has moved slightly.
4. Release the panoramaroof control lever.
5. Press and hold the CLOSE button once again until the sunroof do as follows;
A. Tilt— Slide Open — Slide Close
Then release the lever.
6. Reset procedure of panorama system 1s finished.
Protecting The Overheated Motor
In order to protect the overheated panoramaroof motor by continuous motor operation, the panoramaroof ECU
controls the Run-time and Cool-time of motor as followings;
1. The panoramaroof ECU detects the Run- time of motor
2. Motor can be operated continuously for the 1st Run-time(120 = 10sec.).
3. Motor which is operated continuously stops operating after the 1st Run-time(120 = 10sec.).
4. And 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. Motor which is operated continuously 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 1s not operated continuously, the Run-time which is limited for protecting the overheated
motor is increased.

B. The Run-Time of motor is initialized to "0" if the battery or fuse 1s reconnected after being disconnected,
discharged or blown.

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

Body Electrical System > Lighting System > Specifications

Specifications



Items Bulb
Wattage (W)

Head lamp (High) 55
Head lamp (Low) 55
Front turn signal lamp 28

Front Front position lamp 8
Front fog lamp 27
Eﬂu;;ggnal lamp (Door LED
Rear stop/tail lamp 28/8
Rear stop/tail lamp (LED LED
Option)

Rear Back up lamp 16
Rear turn signal lamp 27
License plate lamp 5
High mounted stop lamp LED
Room lamp (Standard/RSE) 10
Room lamp (Panoramaroof) 8

Room Overhead console lamp 6x2
Luggage room lamp 10
Door mood lamp LED
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Body Electrical System > Lighting System > Components and Components Location

Component Location
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1. Head lamp (Low)

2. Head lamp (High)

3. Front fog lamp

4. Position lamp/ Turn signal lamp
5. Front turn signal lamp

6. High mounting stop lamp

7. Tail/ stop lamp

8. Rear turn signal lamp

9. Back up lamp

10. License plate lamp

11. Overhead console lamp

12. Room lamp

13. Luggage room lamp

14. Tail lamp (Bulb), Tail lamp/ Stop
lamp (LED)

15. Turn signal lamp (Door mirror)

Body Electrical System > Lighting System > Head Lamps > Components and Components Location

Component
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1. Head lamp assembly lens and 4. Bulb socket

housing 5. Turn signal lamp/ Tail lamp bulb
2. Head lamp high beam bulb 6. Head lamp low bean bulb
3. Dust cover

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

Removal

CAUTION

Head lamps become very hot during use; do not touch them or any attaching hardware immediately after they have
been turned off.

The headlamp bulb should not be removed from the headlamp assembly until just before a new bulb is installed.
Removing bulb for an extended period of time may affect headlamp bulb performance.

Contaminants may enter the headlamp assembly where they can settle on the lens and reflector.

Never turn on the head lamps with the bulb removed from the headlamp assembly.

1. Disconnect the negative (-) battery terminal.
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2. Loosen the mounting bolts (3EA) of head lamp. Remove the head lamp assembly (A) after disconnecting the

lamp connectors.

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

A

Installation

1. Install the head lamp bulbs.
2. Reassemble the head lamp bulb covers.
3. Reassemble the head lamp assembly after connecting the lamp connector.

Replacement
Bulb (high)

1. Turn the head lamp switch off.

2. Disconnect the power connector from the lamp.
3. Remove the lamp assembly.

4. Remove the dust cover.
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5. Remove the connector (A) from the bulb.

6. Remove the bulb clip (A) and bulb from the lamp assembly.

7. Installation is the reverse of removal.
Bulb (low)

1. Turn the head lamp switch off.

2. Disconnect the power connector from the lamp.
3. Remove the lamp assembly

4. Remove the dust cover.

5. Remove the head lamp low bulb (A) by turning in the counterclockswise direction.

@
i~
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6. Remove the bulb soket (A) and bulb (B).

7. Installation 1s the reverse of removal.
Turn signal lamp

1. Turn the head lamp switch off.

2. Remove the lamp assembly

3. Remove the bulb socket (A) and bulb (B) from the lamp assembly.

Adjustment

Head Lamp Aiming Instructions
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.
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4. With the head lamp and battery in normal condition, aim the head lamps so the brightest portion falls on the
vertical lines.
Make vertical (A) adjustments to the lower beam using the adjusting wheel.

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 gear (A).

- When aiming the front fog lamp, the fog lamp can be adjusted in front of vehicle without removing the front
bumper.

- The adjusting gear is located inside the radiator grill.

%

Head Lamp And Fog Lamp Aiming Point
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Screen

| 'Esl |
o SR} — T W2t BEAM)
W1(L/BEAM)
W3(FRT FOG)
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 w2 W3 L
Without driver 36.4(927) | 35.4(901) 24.0(611)
53.7(1.366) | 43.2(1,098) | 56.2(1,428) | 118(3.000)
With driver 36.2(920) | 35.2(895) 23.7(604)

1. General Type (VOR)
A. Turn the low beam on without driver aboard.

B. The cut-off line should be projected in the allowable range (shaded region) shown in the picture.

C. If head lamp leveling device is equipped, adjust the head lamp leveling device switch with O positions.

Vertical of the left
head lamp bulb center

Horizontal lone of
head lamp bulb center

CUT-OFF LINE

W |

Unit : in{mm)

CAH axis

W1

Vertical of the right
head lamp bulb center

I

Ground

(7.6m screen)
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2. Turn the front fog lamp on with driver seated in the vehicle.
The cut-off line should be projected in the allowable range shown in the picture.

CAR axis Vertical of the right

Vertical of the left
fog lamp bulb center

fog lamp bulb center

orizontal line of
fog lamp bulb center

Upper limit

2.36(60)

H3

W3 (Front Fog) |

Ground

L:118 in (3000mm)
Unit : in.(mm)

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

Inspection
1. Remove the room lamp assembly then check for continuity between terminals.

[RSE]

1234

12V 10W

*. Door (-)
2 Battery (+)
; 3. Roomn? (-
Door Switch Roam Swatch 4. Hoom2 (-
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Terminal
\Posttion ™~ ' 2 ? 4
DOOR Oo——C—T—T10
on o——0
OFF

Roorr Lamp Swiich

ON OFF DOOR

1. DOOR(-)

, Z GND
Z. Battery (+)

boviow 4. 1M
Poatigominall 2 3 4
DOOR O 5 O O
ON Oo—a—O——0

OFF
Removal

1. Disconnect the negative (-) battery terminal.
2. Detach the lamp lens (A) from the room lamp with a flat-tip screwdriver then replace the bulb.
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3. Loosen the fixing screw (2EA) and disconnect the 4P connector. And then remove the room lamp assembly (A).

Installation

1. Install the room lamp assembly after connecting the lamp connector.
2. Install the lamp lens after assembling the bulb.

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 is not as
specified, replace the map lamp switch.

. .
' \\
I =T\
1234586 {
\ || st
o _,/ |
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N e Map lamp switch

Left Right

Tarminal  \.| ON OFF ON CFF

Q

1 :: hj
\’}) g
5 O

> @]

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the mounting screws (2EA).
And then remove the overhead console (A).

3. Remove the overhead console lamp (B) from the head lining after disconnecting the sunroof switch connector and
map lamp switch connector (A).

4. If the bulb only should be replaced. replace the bulb after removing the lens.

Installation
1. Install the overhead console lamp after connecting the sunroof switch connector and lamp connector.



2. Install the lens after tightening 2 screws.
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Body Electrical System > Lighting System > Door Mood Lamp > Repair procedures

Removal

1. Disconnect the negative battery terminal.
2. Remove the front door trim.
(Refer to BD group - "Front door")
3. Disconnect the door mood lamp connector (A).

Installation

1. Install the door mood lamp and connector.
2. Install the front door trim.
3. Connect the negative battery terminal.

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

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the front seat heater switch module.
(Refer to BD group - "Crash pad")
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3. Remove the heater control unit (B) with hazard switch (A).

Installation

1. Install the heater control unit.
2. Install the seat heater switch module.

Inspection
Diagnosis With GDS
1. It will be able to diagnose defects of IPM with GDS quickly. GDS can operates actuator forcefully, input/output
value monitoring and self diagnosis.
2. Select "Current data", if you will check current data of hazard switch.

[l

& Current Data 18/106

Selective Display 2 Sl List - Graph = SRS e i e =Nl

Sensor Name Value Unit |
[4 Driver Door Actuator Position Switch
[ Hazard lamp

[ Room Lamp Output
Olgnition Key Hole llumination

O Head lamp low LH output

O Head lamp low RH output

O Head lamp LH high output
M Head lamp RH hiah output

EEEEEE]:
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3. If you will check the hazard switch operation forcefully, select "Actuation test".

Cli

B8 Actuation Test

|
1

Test tems ~
Hazard relay

Burglar horn relay

Starter inhibit relay

Tall lamp

Head lamp low * Result
Rr Defogger Relay

Driver seat belt indicator

Rear Fog Lamp Indicator % ST
Key Interlock Solenoid >0

lanitar Leass hala illaminstian

* Dumation  |Intermittence(0,65)

« Conditions |BATTERY ON

Body Electrical System > Lighting System > Rheostat > Repair procedures

Inspection

1. Disconnect the negative (-) battery terminal.

2. Remove the crash pad side cover.

3. Remove the lower crash pad switch assembly (A) after loosening the screws.




5. Remove the rheostat switch (A) from lower crash pad switch assembly.
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;S\
{ [[1]2]3]4]|5]8]| )
S~

|

6. Check for intensity of new rheostat switch. If

flickering when the rheostat is turned, it can be assumed that the rheostat is normal.

the light intensity of the lamps changes smoothly without any

lF;cs:[;oIr?”p!njl UP(+) COWN(-) | Description I
! Q Down
2 Q O GND
5 "j) Up
3 Cf’-ﬁ:a | mumination {.}'
4 O—— [llumination (+)

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

Inspection

Front Fog Lamp Switch

1. With the fog lamp switch in each position, make sure that continuity exists between the terminals below. If

continuity is not as specified, replace the multifunction switch.

T~ Terminal
e i 6
Position
ON O———0
OFF

Removal

1. Disconnect the negative (-) battery terminal.

2. Remove the front bumper.
(Refer to BD group - "Front bumper")
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3. Remove the front fog lamp (A) by turning in the counter clock-wise direction after disconnecting the connector.

D

N

Installation

1. Install the front fog lamp bulb.
2. Connect the front fog lamp connector.
3. Install the front bumper.

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

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the license lamp lens (A) from the panel after loosening a screw (2EA).

] “‘%

3. Replace the bulb (A).

Installation
1. Install the bulb.
2. Install the license lamp lens.

Body Electrical System > Lighting System > High Mounted stop lamp > Repair procedures
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Removal
High Mounted Stop Lamp
1. Disconnect the negative (-) battery terminal.
2. Remove the tailgate trim.
(Refer to BD group - "Tailgate")
3. Remove the high mounted stop lamp assembly after removing nuts (3EA).

A
L =5
_—F T

Installation

1. Install the high mounted stop lamp.
2. Install the tailgate trim.

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

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the luggage room lamp lens (A) with a flat-tip screwdriver after loosening the screws (2EA).

3. Remove the luggage room lamp bulb (A).
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4. Remove the luggage room lamp assembly (A) after disconnecting the connector.

Installation
1. Replace the lamp bulb.
2. Install the luggage room lamp assembly after connecting the lamp connector.

Body Electrical System > Lighting System > Rear combination lamp > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.

2. Loose the screws (2EA) holding the rear combination lamp then disconnect the connector (A) then remove the
outside rear combination lamp (B).
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3. Replace the bulbs (B) after removing the rear combination lamp assembly (A).

4. If the bulbs should be only replaced without removing lamp assembly, replace the bulbs after removing the rear
combination lamp cover inside trunk.

5. Disconnect the lamp cover on tailgate. Remove the lamp assembly (A) after loosening nuts (4EA) and
disconnecting the connector.

S

7. If the bulbs should be only replaced without removing lamp assembly, replace the bulbs after removing the
tailgate lamp cover mnside trunk.



Installation

1. Install the tailgate combination lamp assembly after assembling the bulb.
2. Install the lamp cover to the tailgate after connecting the lamp connector.
3. Install the rear combination lamp assembly after assembling the bulbs and connecting the lamp connector.
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Body Electrical System > Lighting System > Troubleshooting

Troubleshooting

Symptom Possible cause Remedy
One lamp does not light Bulb burned out Replace bulb
(all exterior) Socket, wiring or ground faulty Repair if necessary
Head lamps do not light Bulb burned out Replace bulb

Ignition fuse (LOW:10A, HIGH:20A)
blown

Check for short and replace
fuse

Check for short and replace

Head lamp fuse (15A) blown fise
Head lamp relay faulty Check relay
Lighting switch faulty Check switch
Wiring or ground faulty Repair if necessary
Tail lamps and license plate lamps do | Bulb burned out Replace bulb
not light Tail lamp fuse (10A) blown EJI;zck for short and replace
Tail lamp relay faulty Check relay
Lighting switch faulty Check switch
Wiring or ground faulty Repair if necessary
Stop lamps do not light Bulb burned out Replace bulb
Stop lamp fuse (15A) blown Eﬁzck for short and replace
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 lamps light) Wiring or ground faulty Repair if necessary
_ Bulb burned out Replace bulb
:;3:1 signal lamp does not flash on one Turn signal switch faulty Check switch
Wiring or ground faulty Repair if necessary
Turn signal lamps do not light Bulb burned out Replace bulb

Turn signal lamp fuse (10A) blown

Check for short and replace
fuse

Flasher unit faulty

Check flasher unit
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Turn signal switch faulty Check switch
Wiring or ground faulty Repair if necessary
Hazard warning lamps do not light Bulb burned out Replace bulb

Hazard warning lamp fuse (15A) blown

Check for short and replace
fuse

Flasher unit faulty Check flasher unit
Hazard switch faulty Check switch
Wiring or ground faulty Repair if necessary
Flasher rate too slow or too fast Lamps wattages are smaller or larger than Replace lamps
specified
Flasher unit faulty Check flasher unit
Back up lamps do not light Bulb burned out Replace bulb
Back up lamp fuse (10A) blown g;:(:k for short and replace
Back up lamp switch (M/T) faulty Check switch
Transaxle range switch (A/T) faulty Check switch
Wiring or ground faulty Repair if necessary
Room lamp does not light Bulb burned out Replace bulb
Room lamp fuse (10A) blown Check for short and replace
fuse
Room lamp switch faulty Check switch
Wiring or ground faulty Repair if necessary
Front fog lamps do not light Bulb burned out Replace bulb

Front fog lamp fuse (15A) blown

Check for short and replace
fuse

Front fog lamp relay faulty Check relay
Front fog lamp switch faulty Check switch
Wiring or ground faulty Repair if necessary

Rear fog lamp fuse (15A) blown Check for short and replace fuse

Rear fog lamp fuse (15A) blown Check for short and replace fuse

Rear fog lamp switch faulty Check switch

Rear fog lamp relay faulty Check relay

Wiring or ground faulty Repair if necessary

Map lamp does not light Bulb burned out Replace bulb
Room lamp fusse (10A) blown Ellgzck for short and replace
Map lamp switch faulty Check switch
Wiring or ground faulty Repair if necessary
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Trunk room lamp does not light Bulb burned out Replace bulb
Room lamp fusse (10A) blown Check for short and replace
fuse
Trunk 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
: 2.7 =0.
Detection Tallamp é}; 247; i%%55 ((VV) )
lluminations|  Head ON:2.7+0.05 (V)
lamp OFF : 4.3 +0.05(V)

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

Component Location
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2
>
Q 'y
5
3
1. Auto light sensor 4. Tail lamps
2. Head lamps 5. IPM (Intelligent intergrated
3. Lighting switch (Auto) Platform Module)

Body Electrical System > Auto Lighting Control System > Schematic Diagrams

Circuit Diagram
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+5V
(®

Auto Light O Auto Signal
3
Sensor

@ GND

3. Signal (Autolight)
4. GND
8. Vce (+5V)

[Auto Light Unit Side Connector]

IPM

Body Electrical System > Auto Lighting Control System > Auto Light Switch > Repair procedures

Inspection

Operate the auto light switch, then check for continuity between terminals of multi-function switch connector.
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. _Tarminal|
Position ™| ' ¢ ? z
— —
OFF
| O O
I O o~ o)
AUTO et

Body Electrical System > Auto Lighting Control System > Auto Light Sensor > Repair procedures

Inspection
In the state of IGN1 ON, when the multi function switch module detects auto light switch on, tail lamp relay output
and head lamp low relay output are controlled according to auto light sensor's input.

IfIGN1 ON, The IPM monitors the range of this supply and raises up a failure as soon as the supply’s voltage is out

of range. Then this failure occurs and as long as this is present, the head lamp must be turned on without taking care
about the sunlight level provided by the sensor.

This 1s designed to prevent any head lamp cut off when the failure occurs during the night.

Tail lamp | Head lamp
ON 2.7+£0.05V
OFF 4.3 +£0.05V
L~
1l
| ||
|
|
S
.f |I
Py 203 AT~
/// \\_
I )~ )
\ ¥
N 58 e
Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the photo & auto light sensor (A) from crash pad upper side by using screw (-) driver.
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3. Remove the auto light connector.

Installation
1. Reconnect the auto light connector.
2. Install the auto light sensor.

Body Electrical System > Immobilizer System > Schematic Diagrams

Circuit Diagram
Batery ("2V)—@)
GND—@)
. N : ~
Unit ® Communication line Engine ECU

Anterna H :1:

Antenna (-

Coll antenna

2 1
6 5 4 3

Coil antanna SMARTRA unit

Body Electrical System > Immobilizer System > Description and Operation

Description
The immobilizer system will disable the vehicle unless the proper ignition key is used, in addition to the currently
available anti-theft systems such as car alarms, the immobilizer system aims to drastically reduce the rate of auto

theft.
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1. Encrypted SMARTRA type immobilizer

A. The SMARTRA system consists of a passive challenge - response (mutual authentication)transponder located
in the ignition key, an antenna coil, an encoded SMARTRA unit, an indicator light and the PCM(ECM).

B. The SMARTRA communicates to the PCM(ECM) (Engine Control Module) via a dedicated communications
line. Since the vehicle engine management system is able to control engine mobilization, it is the most suitable
unit to control the SMARTRA.

C. When the key 1s mserted in the ignition and turned to the ON position, the antenna coil sends power to the
transponder in the ignition key. The transponder then sends a coded signal back through the SMARTRA unit
to the PCM(ECM).

D. If the proper key has been used, the PCM(ECM) will energize the fuel supply system. The immobilizer
indicator light in the cluster will simultaneously come on for more than five seconds, indicating that the
SMARTRA unit has recognized the code sent by the transponder.

E. If the wrong key has been used and the code was not received or recognized by the PCM(ECM) the
indicator light will continue blinking for about five seconds until the ignition switch 1s turned OFF.

F. If it is necessary to rewrite the PCM(ECM) to learn a new key, the dealer needs the customer's vehicle, all its
keys and the GDS unit. 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.

Antenna coll unit

4 L/
A ENCRYPTEDS PCMECH)

N SMARTAA (FUEL SUPFLY
unit SYSTEM)

‘ |
s b

Encryption 2

I Kay cylinder
|

Igniton key
{Has bult-in transponder)

Encryphan 1

Components Operations

PCM (Power Train Control Module)

1. The PCM(ECM) (A) carries out a check of the ignition key using a special encryption algorithm, which is
programmed into the transponder as well as the PCM(ECM) simultaneously. Only if the results are equal, the
engine can be started. The data of all transponders, which are valid for the vehicle, are stored in the PCM(ECM).
ERN (Encrypted Randorn Number) value between EMS and encrypted smartra unit is checked and the validity
of coded key is decided by EMS.

ENCRYPTED SMARTRA unit (A)
The SMARTRA carries out communication with the built-in transponder in the ignition key. This wireless
communication runs on RF (Radio frequency of 125 kHz). The SMARTRA is mounted behind of the crash pad
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close to center cross bar.

The RF signal from the transponder, received by the antenna coil, is converted to messages for serial
communication by the SMARTRA device. And, the received messages from the PCM(ECM) are converted mnto an
REF signal, which is transmitted to the transponder by the antenna.

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

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.

[Key Type] )

[Folding Key Typs]

o —

A

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.
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Body Electrical System > Immobilizer System > Repair procedures

Replacement
Problems And Replacement Parts:

Problem Part set f:;;::g;
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
illilc::snﬁﬁed vehicle specific data 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 irstalling PCM{ECM) of car "A" on car "B"

installing on the other vehicles

4

Mautraliza the PCM{ECM) of car "A”

i
+
+

Reglster additiona keys (Maximum of keys)
# All phases of key registration should be
complsted in undar 1] seconds

+

Registration complated

Al non-virgin PCM(ECM) s need to be neutralized beforg

Irstailing the 2CM(ECM) of car "A" on car 'B”

Ragtster the keys with the PIN code of car *B®
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2. Things to remember before a replacement (Keys & Additional registration)

Repace keys & additional registration
# You must know the PIN code before

exeCUlng this procadu-a

4

Turn the key 1o the G ON position

4

Initiailze the PCM(ECM) (Under the Neutral Mode)

+

Insert the key you want to regester and
turn it to the 1G ON position

I

Register the key |Under ‘he Teaching Mods)

B

Register additional keys (Maimum of B keys)
% All phases of key registration should be
cormpleted in under 10 seconds

+

Ragistration 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 is not registered, put the unregistered master key #2 in the
IG/ON or the start position.
The engine cannot be started even with the registered key #1.

4. When you inspect the immobilizer system, refer to the above paragraphs 1, 2 and 3.
Always remember the 10 seconds zone.

5. If the pin code & password are entered incorrectly on three consecutive inputs, the system will be
locked for one hour.

6. Be cautious not to overlap the transponder areas.

7. Problems can occur at key registration or vehicle starting if the transponders should overlap.

Neutralizing Of ECM

The PCM(ECM) can be set to the "neutral" status by a tester.

A valid ignition key is inserted and after ignition on is recorded, the PCM(ECM) requests the vehicle specific data
from the tester. The communication messages are described at "Neutral Mode" After successfully receiving the data,
the PCM(ECM) 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 1s for neutralizing the PCM(ECM) and Key. Ex) when lost key, Neutralize the PCM(ECM) then teach
keys.

(Refer to the Things to do when Key & PIN Code the PCM(ECM) can be set to the "neutral" status by a scanner.
If wrong vehicle specific data have been sent to SMATRA three times continuously or intermittently, the SMATRA
will reject the request to enter neutral mode for one hour. Disconnecting the battery or other manipulation cannot
reduce this time. After connecting the battery the timer starts again for one hour.
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» 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

iLea'nl Limp | Twee Kay
EMS N\ Key | home |Ignition

Usar
Password

Nautral No No MNa Yos

No

Select System

‘ ENGINE H AT N ESC H AIRBAG H AIFUCON\

Selected

IMMO

Immobilizer{IMMO)
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ID Regisler

' Password Teaching/Changing ‘

< Limp Home Mode

|
|
© Smatra Neutral Mode ‘
|

© Teaching

[ Neutral Mods ]

Inout PIN code and prees [OK] button

5 i | | o
Ok m
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[ Neutral Mode ]

Input PIN code and press [OK] button

CRENERERECRE

Neotral Mode

[ Meutral Mode ]

Input PIN code and press [OK] button

= - - = _
Ara yvou sure? (Ok / Cancel )
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Neutral Mode ﬂ_

[ Neutral Maode ]

[nput PIN code and press [OK] butten

Test completed I

Press [OK] button

Neutral Mode

[ Neutral Mode ]

Input PIN code and press [OK] butten

3 off, atter 10U sec. then ¥5 on

Press [OK] button,
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2 Current Data 1/4 ()

Sensor Name Value  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 receiving the correct vehicle password from
GST, SMARTRA can be neutralized. The neutralization of SMARTRA is possible if DPN is same as the value

inputted by GST.

In case that the SMARTRA status 1s neutral, the EMS keeps the lock state. And the start is 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.

» Neutralizing Setting condition :
- In case of "SMARTRA status", "Learnt"
- 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
N T T
N Learnt | Limp | Twice Key |ser
S\HAHTHA\\_ Key hame . lgniion Password |

Nautal Nao E\?}i I Na Yas No
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ID Register

' Password Teaching/Changing

|
 Neutral Mode \
|

= Limp Home Mode

© Teaching

Smatra Neatral Mode i |

[ Neutral Maode |

Input PIN sode and press [OK] button

[+ [5[5 [o[7 ]2
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Smatra Neutral Mode

[ Neutral Mode ]

Input PIN code and press [OK] button

Are vou sure? (Qk 7 Cancel )

o oo

Smatra Neutral Mode | Ll ]

[ Neutral Mode ]

Input PIN code and press [OK] button

-
Test completed !

Press [DK] button
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Smatra Neutral Mode ﬂi' i

[ Neutral Mode ]

Input PIN code and press [0k] buttan

G off, after 10 sec. then 3. on

Press [0K] button

Ok
2 Current Data 1/4 )
Seicciye Diplay 2 i 2] Giagh_z S O Roco | St ;)
Sensor Name Valuc  Unit
[] Number of Leamt Keys 0 -
[] ECU Status NEUTHAL -
[] Key Status LEARNT -

Smartra3 Status

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 re
of key teaching for one hour. This time cannot be reduced by disconnecting the battery or any other manipulation.
reconnecting the battery, the timer 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.
If 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 is 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, 1s recognize:
the PCM(ECM). This rejects the key and a message 1s sent to the tester.
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The PCM(ECM) rejects invalid keys, which are presented for teaching. A message is sent to the tester. The key ¢
invalid due to faults in the transponder or other reasons, which result from unsuccessful programming of data. If the
PCM(ECM) detects different authenticators of a transponder and an PCM(ECM), the key is considered to be inv
The maximum number of taught keys is 8

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

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

When teaching the Ist key, Smartra regists at the same time.

~ -

L Connect the Scan-tcol

s o

.
Insart new 15t key and twn |G, ON

Entar the key teacting mode

v

Input PIN code{d digits)
(Remain minimum 3 seconds atter input)

15t kay is ragstansd
Y

Remove 13t key

Y

Insart new 2nd key and turn IG. ON
{Remain minimum 3 seconds)

2nd kay i registered
v

Remave 2nd key

¥
Insart naw 3rc key and tum 1G. ON

(Aemain minimurm 3 seconds)

3rd key is registered
v
Bemove 3+ key

|
v

Insart new 4th key and turn 1G. ON
(Remain minimum 3 seconds)

4th key Is registe-ad
|

A 4

Aemowve 4th key

-
[\_\ Max. number of taught

' keys is B

s N
| Sequence completed

J

(1) PCM(ECM) learnt status.
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Select System | Selected

CEAAIED
E [
Q>0

| L_CODE

IMMO
immobilizer(IMMO)

ID Register

' Password Teaching/Changing

© Neutral Mode

< Limp Home Mode

© Smatra Neutral Mode

o — o —— ———— o ——————————— ——————— ——— ———————————
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Teaching

[ Teaching ]

Status NEUTRAL

Input PIM code ard press [OK] button

FEEEEE
o T

Teaching

[ Tezching ]

15t key teaching

Continua? (QK/CANCEL)

Ok Cancel
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[ Teaching ]

15t kay teaching completed!

2rd key teaching Continua? (QK/CANCEL)

Press [OK] button before removing key

Teaching

[ Teaching ]

Irsert nex<t kay and key on

Press [OK] buttan to continue,

Ok
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[ Teaching ]

2rd key teaching completed!

3rd key teaching Continue? (OK/CANCEL)

Press [OK] button bafore removing key

[ Teaching ]

Insert next kev and key an

Press [OK] button to continue.

Ok
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Teaching

[ Teaching ]

3rd kay taaching complated!

4dth kev teaching Comtinue” (OK /CANCEL)

Press [OK] button before remeoving key

[ Teaching ]

Insert next kay and kay on

Press [DK] button to continue

Ok
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Teaching

[ Teaching ]

4th key teaching completad!

S5th key teaching Continua? (OK/CANCELY

(2) PCM(ECM) virgin status.
After replacing new "PCM(ECM)" scan tool displays that PCM(ECM) 1s virgin status in Key Teaching mode.
"VIRGIN" status means that PCM(ECM) has not matched any PIN code before.

Password Teaching/changing

1. User Password Teaching Procedure
The user password for limp home is taught at the service station. The owner of the vehicle can select a number
with four digits.
The user password teaching 1s only accepted by a "learnt” PCM(ECM). Before first teaching of user password to
an PCM(ECM), the status of the password is "virgin" No limp home function is possible.
The teaching 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 is "learnt” and the
tester sends authorization of access, either the old user password or the vehicle specific data. After correct
authorization, the PCM(ECM) requests the new user password. The status remains "learnt" and the new user
password will be valid for the next limp home mode.
If wrong user passwords or wrong vehicle specific data have been sent to the PCM(ECM) three times
continuously or intermittently, the PCM(ECM) will reject the request to change the password for one hour. This
time cannot be reduced by disconnecting the battery or any other actions. After reconnecting the battery, the
timer starts again for one hour.

2. User password teaching
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ID Register

- ek e Eh Eh A T AR S T e Ih T AR Eh Gh 4B IR IR SR ED AR AR IR ID S A T I AR T T ER T A EE e e Ee e

= Neutral Mode

© Smatra Neutral Mode

|
< Limp Home Mode \
|
|

© Teaching

Password Teaching/Changing

[ Password Teaching/Changing ]

Password Status  Virgin

Input new password and press [OK] button,

Y W
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[ Password Teaching/Changing |

Password Status  Virgin

input new password and press [OK] button

KN EN AN R

Password Teaching/Changing

[ Password Teaching/Changing ]

Fassword Status  Virgin

fre you sure® Ok/Cancel)

[ Candition - B3 On. ENG. Off ]

Cancel




Page 326 of 381

Pasawoernd Teaching/Changing

[ Password Teaching/Changing ]

Password Teaching complatad

Prass [OK] butten

Qk

In case of putting wrong password, retry from first step after 10 seconds.
3. User password changing

ID Register

< Neutral Mode

< Limp Home Mode

© Smatra Neutral Mode

© Teaching
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Passward Teaching/Changing

[ Passward Teaching/Changing ]

Password Status Learnt

Irput old password and press [OK] button

R

Password Teaching/Changing

[ Password Teaching/Changing ]

Password Status  Learmt

Input old passwaord and press [OK] button

ENERENEN

Ok Cancel
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[ Password Teaching/Changingl

Password Status | Learmt

Input new password and press [OK] button

[ [o[o[o
Ok m

| Password Teaching/Changing IF

[ Password Tasching/Changing]

Password Status Learnt

> N

. on
Are vou sure® O/ Cancel)

[ Conditeon I3 On, ENG. OFf ]
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Pasawnrd Teaching/Changing

[ Password Teaching/Changing ]

Password Teaching completad!

Prass [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 is only possible if the user password (4 digits) has been given to the
PCM(ECM) before. This password can be selected by the vehicle owner and 1s 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) is in status "learnt" and the user password status is "learnt" and the user password is 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 is not possible.
If the wrong user password is 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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ID Register

' Password Teaching/Changing

© Neutral Mode

o — — o — — — — — — — — — — — —— ——— — — o — — o — — — — — i — i — o —

© Smatra Neutral Mode ‘

© Teaching ‘

Limp Home Mode [ G

[ Limphome Mode ]

Input user password and press [OK] button.
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Limp Home Mode R*

[ Limphome Mode ]

Input usar password and press [0K] buttan

[ EEe

[ Limphome Mode ]

Input user password and press [OK] button

Test complated

Press [OK] button

2. Limp Home By Ignition Key
The limp home can be activated also by the ignition key. The user password can be input to the PCM(ECM) by
a special sequence of ignition on/off.
Only if the PCM(ECM) 1s in status "learnt” and the user password status is "learnt" and the user password is
correct, the PCM(ECM) will be unlocked for a period of time (30 sec.).
The engine can be started during this time. After the time has elapsed, engine start is not possible. After a new
password has been input, the timer (30 sec.) will start again.
After ignition off, the PCM(ECM) 1s locked if the timer has elapsed 8 seconds. For the next start, the mput of the
user password is requested again.
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Body Electrical System > Immobilizer System > Immobilizer Control Unit > Repair procedures

Removal

1. Disconnect the negative (-) battery terminal.
2. Remove the crash pad lower panel (A).
(Refer to BD group - "Crash pad")

" v
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3. Disconnect the 5P connector of the SMARTRA unit and then remove the SMARTRA unit (A) after loosening a
shear bolt (B).

[Canada]

[USA]

Remove the shear bolt

1) Using a center punch, mark the center of the shear bolt.
2) Drill a hole i the shear bolt using a drill.

3) Remove the drilled shear bolt.
4)

Be careful not to damage the immobilizer unit when removing the shear bolt.

Installation

1. Install the immobilizer control unit after connecting the unit connector.

Tighten the shear bolt until the hex head twist off.

2. Install the crash pad lower panel.

Body Electrical System > Immobilizer System > Antenna Coil > Repair procedures

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



2. Remove the steering column upper and lower shrouds (A).
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3. Disconnect the 6P connector (B) of the coil antenna and then remove the coil antenna (A) after loosening the

SCIrew.

Installation

1. Install the coil antenna and connect the 6P connector.
2. Install the steering column upper and lower shrouds.

Body Electrical System > Immobilizer System > Troubleshooting

Diagnosis Of Immobilizer Faults

- Communication between the ECM and the SMARTRA.
- Function of the SMARTRA and the transponder.
- Data (stored in the ECM related to the immobilizer function.

The following table shows the assignment of immobilizer related faults to each type:

Immobilizer Related Faults

Fault types

Diagnostic codes

PCM(ECM) fault

1. Non-Immobilizer-EMS connected to an
Immobilizer

P1610
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1. Transponder not in password mode P1674
Transponder key fault
2. Transponder transport data has been changed. | (Transponder status error)
P1675
Transponder key fault 1. Transponder programming error (Transponder programming
ITor)
1. Invalid message from SMARTRA to P1676
SMARTRA fault PCM(ECM) (SMARTRA message
error)
1. Virgin SMARTRA at learnt EMS
2. Neutral SMARTRA at learnt EMS P169A
SMARTRA fault 3. Incorrect the Authentication of EMS and (SMARTRA
SMARTRA Authentication fail)
4. Locking of SMARTRA
1. No response from SMARTRA
2. Antenna coil error P1690
SMARTRA fault 3. Coml.:numcatlon line error (Open/Short etc.) (SMARTRA 10 response)
4. Invalid message from SMARTRA to
PCM(ECM)
Antenna coil fault 1. Antenna coil open/short circuit P1691
' p (Antenna coil error)
Immobilizer indicator lamp fault | 1. Immobilizer indicator lamp error (Cluster) P1692
' P ' P (Immobilizer lamp error)
1. Corrupted data from transponder
2. More than one transponder in the magnetic field P1693
Transponder key fault (Antenna coil) (Transponder no response
3. No transponder (Key without transponder) in error/invalid response)
the magnetic field (Antenna coil)
1. Request from PCM(ECM) is invalid P1694
PCM(ECM) fault (Protocol layer violation- Invalid request, check | (PCM(ECM) message
sum error etc.) ITor)
1. PCM(ECM) internal permanent memory P1695
PCM(ECM) internal permanent (EEPROM) fault (PCM(ECM) memo
memory (EEPROM) fault 2. Invalid write operation to permanent memory ' eﬁor') oy
(EEPROM)
1. Virgin transponder at PCM(ECM) status
: "Learnt" P1696
Invalid key fault Learnt (Invalid) Transponder at PCM(ECM) (Authentication fail)
status "Learnt"(Authentication fail)
Hi-Scan fault 1. Hi-Scan message error P1697
Locked by timer 1. Exceeding the maximum Limit of Twice IGN ON P1699
Y (32 times) (Twice IG ON over trial)
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Body Electrical System > Rear Parking Assist System > Rear Parking Assist System Control Unit >

Specifications
Specifications
Item Specification
Rear parking assist system | Voltage rating DC 12V
contro] unit Operation voltage DC9~16V
Operation temperature -22°F ~ + 167°F (-30°C ~ + 75°C)
Operation current MAX 500 mA
Operation frequency 40+ 5KHz
Detective method Direct and indirect detection
Ultrasonic sensor Voltage rating DC8V
Detecting range 15.7~47.2 in (400 ~ 1200 mm)
Operation voltage DC7~9V
Operation current MAX 20 mA
Operation temperature -22°F ~+ 167°F (-30°C ~ + 75°C)
Beam width Horizontal : 100£5°(70cm), Vertical : 60+5°(50cm)
Number of sensors 4 (Right, Center-left, Center-right, Left)
Piezo buzzer Voltage rating DC 12V
Operation voltage DC9~16V
Operation temperature -22°F ~ + 176°F (-30°C ~ + 80°C)
Operation current MAX 60 mA
Sound, tofle Oscillation frequency : 2.0=0.5 KHz
Sound level : MIN 70 dB (DC 13V /m)

Body Electrical System > Rear Parking Assist System > Rear Parking Assist System Control Unit >

Components and Components Location

Component Location
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Buzzer

Rear parking assist system control unit

/\ al )
- - |

| I'\ \
Rear right quater panel

Buzzer

Ultrasonic sensor  peqy parking assist system control unit

« First alarm : Object comes near to the sensor located at the rear of vehicle, within 81-120cm + 15cm
* Second alarm : Object comes near to the sensor located at the rear of vehicle, within 41-8B0cm + 10cm
+ Third alarm : Object comes near to the sensor located at the rear of vehicle, within 40cm + 10cm

Body Electrical System > Rear Parking Assist System > Rear Parking Assist System Control Unit >
Schematic Diagrams

Circuit Diagram
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(Rear parking assist system cantrol unit connector)

Pin configuration

;g:l;r BI8BV Ultrasonic
T RX sensor
(12V) | (Left)
{8) Rear parking T
assist system
Buzzer @ 8V Ultrasonic
RX sensor
Back up P (Center-Left)
signal 0 GND
X
BWS enable switch 16 .y Ultrasonic
sensor
| RX !
LED indicator 7) Nonp | (Center-Right
X
Groundf\
Y 8V Ultrasonic
<1 RX sensor
Sensor GND GND (Right)
X
=S 32 S8
-ea O dpl2 13 BEL

cC D
(Ultrasonic sensor connector)

Pin No Specification Pin No. Specification Pin No.| Specification
1 Sensor GND 9 GND A GND
2 Sensor +8Y 10 Back up signal B 8V
3 Buzzer 11 RX (Center-Left sensor) G RX
4 RX (Left sensor) 12 RX (Center-Right sensor) D X
5 TX (Center-Right sensor) 13 RX (Right sensor)
6 TX (Right sensor) 14 TX (Center-Left sensor)
7 LLED indicator 15 TX (Left sensor)
8 IGN1 power (12V) 16 BWS enble switch

Description and Operation

Body Electrical System > Rear Parking Assist System > Rear Parking Assist System Control Unit >

Description

When reversing, the driver is not easy to find objects in the blind spots and to determine the distance from the
object. In order to provide the driver safety and convenience, back warning system will operate upon shifting to "R"
Ultrasonic sensor will emit ultrasonic wave rearward and detect the reflected wave. Control unit will calculate
distance to the object using the sensor signal mput and output buzzer alarm in three steps (first, second and third




Page 339 of 381

alarm).

Alarm Range

Upon detecting an object at each range out of 3 ranges as stated below within the operation range, it will generate
alarm.

First alarm : Object comes near to the sensor located at the rear of vehicle, within 81-120cm = 15¢cm

Second alarm : Object comes near to the sensor located at the rear of vehicle, within 41-80cm + 10cm

Third alarm : Object comes near to the sensor located at the rear of vehicle, within 40cm + 10cm

sl
L.‘I_h:
’ =
BUZZEA J | |
= !
ol
==
LT
E‘a“wt_
oM — - 1
auzzes M N
CFF L J L L
e
g5y
Third
BUZZER | Continuous sound
orr !

NOTE
1. Time tolerance of the above waveform : Time + 10%

2. At nearer distance than 40cm, detection may not occur.
3. Alarm will be generated with vehicle reversing speed 10km/h or less.
For moving target, maximum operation speed shall be target approach speed of 10km/h.
4. When the vehicle or the target 1s moving, sequential alarm generation or effective alarm may be failed.
5. False alarm, or failure of the alarm to trigger may occur in the following conditions.
- Irregular road surface, gravel road, reversing toward grass.
- Horn, motor cycle engine noise, large vehicle air brake, or other object generating ultrasonic wave 1s near.
- When a wireless transmitter is used near to the sensor.
- Dirt on the sensor.
- Sequential alarm may not occur due to the reversing speed or the target shape.

Body Electrical System > Rear Parking Assist System > Rear Parking Assist System Control Unit >
Repair procedures

Removal

1. Remove the rear left quarter trim of the trunk.
(Refer to BD group - "Interior trim")
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2. Loosen the mounting nuts and remove the rear parking assist system control module unit (A) from the quarter
panel.

Installation

1. Reassemble the rear parking assist system control module.
2. Reassemble the rear left quarter trim.

Body Electrical System > Rear Parking Assist System > Rear Parking Assist System Control Unit >
Troubleshooting

Diagnosis
1. Operate with ignition switch on and shift the lever to position "R"
2. Then it checks the system condition.
If no trouble, it generates buzzer alarm sound for 0.3 seconds after 0.8 seconds from power approval. In case of
system failure, then it indicates the failed point as follows.
A. Left sensor failure : beep-beep-beep
B. Center sensor failure : beep beep-beep beep-beep beep
C. Right sensor failure: beep beep beep-beep beep beep-beep beep beep
3. Alarm 1s generated 3 times sequentially.
4. Effective operation range is 10km/h or less for the vehicle speed.
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o
Cender st ||| | |||
o | [
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1O n 1 3 N nnn
Right (UL LU
e |_rsome | Lo
Warning

1. Range detected by back sensors 1s limited.
Watch back before reversing
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2. There 1s a blind spot below the bumper. Low objects (for example boundary barrier) may be detected from
minimum 1.5m away unable to detect at nearer.

3. Besides there are some materials unable to be detected even in detection range as follows.
(1) Needles, ropes, rods, or other thin objects.

(2) Cotton, snow and other material absorbing ultrasonic wave
(for example, fire extinguisher device covered with snow)

Aperos 1.2m

Range

5. Reversing toward the sloped terrain.

3

ﬂ/ Slope

6. False alarm may operate in the following condition: irregular road surface, gravel road, sloped road and grass.
Upon alarm generation by grass the alarm may be generated by rock behind grass. Always visually check the
area behind the vehicle before backing up.

The sensors cannot discriminate between materials.
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7. Sensors may not operate correctly in the below conditions.
Ensure sensors are clean from mud or dirt
(1) When spraying the bumper, the sensor opening is covered with something in order not to be contaminated. If
sensor opening is contaminated with mud, snow, or dirt, detection range will be reduced and alarm may not
be generated under the crash condition. Dirt accumulated on the sensor opening shall be removed with water.
Do not wipe or scrape sensor with a rod or a hard object.

(2) If the sensor 1s frozen, alarm may not operate until sensor thaws.

(3) If a vehicle stays under extremely hot or cold environment, the detection range may be reduced. It will be
restored at the normal temperature.

(4) When heavy cargo is loaded in rear cargo area, it changes the vehicle balance, which reduces the detection
range.
(5) When other vehicle's horn, motor cycle engine noise, or other ultra-sonic wave sources are near.

(6) Under heavy rain.

(7) When reversing towards a vertical wall and the gap between the vehicle and the wall is 15¢cm. (Alarm may
sound despite the absence of a barrier)

(8) If radio antenna 1s installed at the rear.
(9) If the vehicle rear wiring 1s re-routed or electrical component 1s added at the rear part.
(10) Vehicle balance 1s changed due to the replacement of the rear spring.

(11) The unit will operate normally when the vehicle speed 1s Skm/h or less.
Above this speed, the unit may not operate normally

8. Check the rear bumper for installation condition and deformation. If installed improperly or the sensor orientation
1s deviated, it may cause malfunction.

9. Be careful not to apply shock during sensor installation on the transmission or reception unit.

10. When adding electrical devices or modifying harness at the rear body of the vehicle, ensure not to change the
transmission and reception unit wiring.
Tagging the transmission side and reception side, it may cause malfunction.

11. High power radio transmitter (above 10W) may cause malfunction. Do not install it on the vehicle.

12. Be careful that excessive heat or sharp objects shall not touch ultrasonic sensor surface.
Do not cover the sensor opening or press the sensor.

Body Electrical System > Rear Parking Assist System > Ultrasonic Sensor > Description and
Operation

Operation

The sensor emits ultrasonic wave to the objects, and it measures the time until reflected wave returns, and calculates
the distance to the object.

Distance detection type

Direct detection type and indirect detection type are used together for improving effectiveness of the detection.
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1. Direct detection type: One sensor transmits and receives signals to measure the distance.

Sansor

Transmisson

>

Object

Receplbon

-

2. Indirect detection type: One sensor transmits signals and the other sensor receives the signals to measure the
distance.

Transmission

5’""’m \
4

Measurement principle

Back warning system (BWS) is a complementary device for reversing. BWS detects objects behind vehicle and
provides the driver with buzzer alarm finding objects in a certain area, using ultrasonic wave propagation speed and
time.

The propagation speed formula of ultrasonic wave in air 1s following :

v=331.5 + 0.6t (m/s)

v=ultrasonic wave propagation speed

t=ambient temperature

The basic principle of distance measurement using ultrasonic wave s :

Object

Sensar

Back up

lamp (12Y) ——
Transmiss ion II ] .l] r
Ulfrasonic wave nmm}imnn "“wr’nly 11
\-- A |- A
Reception |'| vy | |‘ WY
o T -
D= (T XV)2{m| V= Uliasonbc wenes speed [340mdy]

D = Distance to object T = Jitrasonic wave propagasion Sme

Sensor detection range
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[Vertical Range]
r’_'__—___“'-x.HH

Third ala'm Second aarm  First alarm
ADCm _ B1-120 5 16am

- <+ *

41-B0 + 10cm

1. Distance tolerance(Messured at the front of sensor)
B1-120cm: =1bcm
41-80cm : +10em
40cm @ +10Cm
2. Detection tolerance
At 40cm 45" £15°
At 80em 30" = 15°
At 120cm 20" £ 156
3. At nearer distance than 40cm datechon may occur.
4. Measurement condition : Room temperature (20 ), 140mm diameter, 1m length rod.

[Horizontal Range]

H al-
4Dom BD£10cm  120+15am

- - -

mird afsm Second  First aksrm
A.arm

1. Distance tolerance(Meassurad at the front o' sensor)
81-120cm : +15cm
41-B0cm : =10cm
A0em ;. +10em
2. Detection lolerance
At B0cm @ 907 L 207
At 120em 110" = 207
3. Al nearer distance than 40Cm detect-on may occur.
4, Measurement condition : Room temperature (20 ©), 140mm diameter 1m lengtt rod.
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1. 14cm (Diameter) plastic rod 1s used for the test target.
2. The test result may differ by a different target object.
3. Detection range may be reduced by dirt accumulated on sensor, and extremely hot or cold weather.
4. The following object may not be detected.
- Sharp object or thin object like rope.
- Cotton, sponge, snow or other materials absorbing sonic wave.
- Smaller objects than 14cm (Diameter), Im length.

Body Electrical System > Rear Parking Assist System > Ultrasonic Sensor > Repair procedures

Removal
1. Remove the rear bumper.

(Refer to BD group - "Rear bumper")
2. Disconnect the wiring harness connector (A) from the rear bumper.

3. Disconnect the sensor (A) connector (B) inside the rear bumper.

-

4. Pull out the sensor (A) by opening the sensor holder (B) out.

a3
-

&

' 4




Installation

1. Connect the connector, and then reassemble the sensor.
2. Install rear bumper.
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Body Electrical System > Rear Parking Assist System > Buzzer > Repair procedures

Inspection

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

Removal
1. Disconnect the negative (-) battery terminal.
2. Remove the crash pad lower panel.
(Refer to BD group - "Crash pad")
3. Remove the buzzer (A) after loosening the bolt and disconnecting the 2P connector.

Installation

1. Connect the connector, and then install the buzzer.
2. Install the crash pad lower panel.

Body Electrical System > Button Engine Start System > Components and Components Location

Component Location
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11 10 13 12
P
8 =]
I
/ M

-
1. Start Stop Button (SSB) 8. Interior antenna 1

2. FOB key holder 9. Interior antenna 2

3. FOB key 10. Interior antenna 3

4. PDM (Power Distribution Module) | 11. Door handle & door antenna
5. Smart key unit 12. Bumper antenna

6. RF receiver 13. Tailgate switch

7. IPM (Intelligent intergrated Platform

Module)

Body Electrical System > Button Engine Start System > Schematic Diagrams

Circuit Diagram (1)
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Fob | | Transponder
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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 interface through a 1-stage button, for terminal switching and engine start.

- Control of external relays for ACC / IGN1 / IGN2 terminal switching and STARTER, without use of mechanical

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.
If the driver press the SSB while prerequisites on brakes, fob authentication and transmission status are satisfied, the
BES System will proceed with the locking/unlocking of the steering column, the control of the terminal, and the
cranking of the engine.
The driver can release the SSB as soon as this sequence initiated. After positive response from immobilizer
interrogation, the system will activate the starter motor and communicate with the EMS to check the engine running
status for starter release.
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The driver will be able to stop the engine by a short push on the SSB if the vehicle is already in standstill. Emergency
engine stop will be possible by a long press of the SSB or 3 consecutive presses in case the vehicle is in ENGINE
RUNNING.

If the conditions for engine cranking are not satisfied while a push on the SSB is detected and a valid fob
authenticated, the system will unlock the steering column and switch the terminals to IGN. Another push on the SSB
will be necessary to start the engine.

In case of a vehicle equipped with SMART KEY system, fob authentication will not require any action from the
driver. For limp home start or in case of vehicle without SMART KEY, the driver will have to insert the fob into the

fob holder.
SSB
OFF B ACC

SSB
SSB & o N

T \ — (Without P)
IGN

SSB \ SSB + BRAKE

| SSB + BRAKE SSB + BRAKE
ENGINE
e — START
RUN " EMS information -------=="""

is received from ECU

« Control Ignition and engine ON/OFF by Sending signal to IPM and PDM.
« Display status by LED Lamp ON/OFF. (Amber or Green)
Indicator ON/OFF Condition At Ignition Key Off Condition

No. Character lamp Conditions
1 Indicator Lamp ON Door open, Tail (lj;i;\lylp ON, ACC, IG

Indicator Lamp 30sec ON = Lamp | 1y . e Tail Jamp OFF. IG OFF

OFF
3 Indicator Lamp OFF Remote LOCK, Passive LOCK
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 i}f:iﬂiztus before
5 Engine running LED OFF
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The shift of Ignition Position

Shift Laver Position

IGN. P Position N Position Other Position (D or R)
Position
Push Brake + Push Over 1HR Push Brake + Push Push Brake + Push
- L] - L ]
o - A - : -
™ = ® ™ * -
- - - - - -
g T & > . - -
. . .
ACC. .« . Y O o Y .
- . [ ] . ™1 L ]
.« ® = P~ ™
- : - b = .
L] L]
L -
161 &2 ghe v . : v v
- . . - .
e ® ° B
Stan \A A/ \A A

saeeewe Transie bility, after Smarn key certificati p . . .
‘ ransier possiofly, aflar Smar key carfieation @® Condition of stop engine while driving

- Prass 3 times button within s seconds.
_ Transler possibility without Smart key certification Press button more than 2 seconds

-‘ ammEm Tansfer possibility without Smart key certification

Wireless Communication
Electromagnetic waves are used to exchange information between the vehicle and the FOB. Two types of RKE Key
can supplement the BES system:

- Non-PIC RKE

- SMART KEY FOB
Currently the BES system comprises with SMART KEY FOB always.
The transmitter, receiver and antennas required for the communication between the fob and the vehicle will differ
depending on functionalities and regional areas.
The RKE and SMART KEY functions are in separated documents. Refer to Smart key system for more detailed
information about SMART KEY function.
Smart Key
The SMK manages all function related to:
« "Start Stop Button (SSB) monitoring",
« "Immobilizer communication” (with Engine Management System unit for immobilizer release),
« "Authentication server" (Validity of Transponder and in case of Smart Key option Passive Fob authentication ),
« "System consistency monitoring”,
« "System diagnosis”,
« Control of display message / warning buzzer .
The unit behaves as Master role in the whole system.
In case of SMART KEY application, for example “Passive Access”, “Passive Locking” and ““Passive Authorization
are integrated for Terminal switching Operations”.
It collects information about vehicle status from other modules (vehicle speed, alarm status, driver door open...),
reads the 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.
PDM (Power Distribution Module)
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The PDM manages the functions related to the "terminal control" by activating external relays for ACC, IGNI and
IGN2. This unit s also responsible for the control of the STARTER relay.
The PDM is also controlling the illumination of the SSB as well as the "system status indicator", which consists of 2
LEDs of different color. The illumination of the fob holder 1s also managed by the PDM.
The PDM reads the inputs (Engine fob in, vehicle speed, relays contact status), controls the outputs (Engine relay
output drivers), and communicates with others devices via the CAN.
The internal architecture of the PDM is defined in a way that the control of the terminal is secured even in case of
failure of one of the two microcontrollers, system inconsistency or interruption of communication on the CAN
network.
In case, failure of one of the two controllers, the remaining controller shall disable the starter relay. The IGN1 and
IGN2 terminals relays shall be maintained in the state memorized before the failure and the driver shall be able to
switch those IGN terminals off by pressing the SSB with EMERGENCY STOP pressing sequence. However,
engine restart will not be allowed. The state of the ACC relay will depend on the type of failure.
The PDM is diagnosed through theSMK MUT service, using the CAN network.
The main functions of the PDM are:

« Control of Terminal relays

» Monitoring of the Vehicle speed received from sensor or ABS/VDC ECU.

« Control of SSB LEDs (illumination, clamp state) and FOB HOLDER illumination.

« Control of the base station located in fob holder through direct serial interface.

« System consistency monitoring to diagnose SMK failure and to switch to relevant limp home mode.

* Providing vehicle speed information

« Start Stop Button (SSB) monitoring

« Starter power control
Fob Holder
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 insert the fob. The fob is maintained in position with a push-push
mechanical locking (not electrically driven) and a signal (FOB IN) is sent back to the PDM as soon as its insertion is
detected.
The power supply of the fob holder is active only if a communication is initiated by the PDM.
The insertion of the fob into the holder and the communication with the transponder should be possible regardless of
the insertion direction of fob to the holder (buttons facing up or bottom).
A lighting device is also integrated for illumination of the Fob Holder and it is driven directly by the PDM,
The main functions of the Fob holder are:

» Transponder base station

+ Fob mechanical lock

+ [llumination
Transponder
< Smart key Holder >
< Smart key >
{ VLA Y 1
=4 0
\ ) AAN N Serial comm.
LA - 1 )
Transponder |
Antenna Coil
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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 recetver is connected to the SMK via a serial communication line.
Terminal And Starter Relays
Relays will be used to switch the terminals ACC /IGN1 / IGN2. Those normally-open relays will be driven by the
PDM 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 PDM.
Those relays should integrate a resistor connected in parallel to the coil in order to reduce the transients during
commutation.
Start/Stop Button (SSB)
A single stage push button is used for the driver to operate the vehicle. Pressing this button allows:
« To activate the power modes “Off", *Accessory’, “Ignition’ and 'Start' by switching the corresponding terminals
« To start the engine
« To stop the engine
The contact will be insured by a micro-switch and a backlighting is provided to highlight the marking of the button
whenever necessary.
Two (2) LED colors are located in the center of the button to display of the status of the system. Another
illumination LED i1s also integrated into the SSB for the lighting of the "Engine Start/Stop" characters.

Bes 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 IGNI1, IGN2, ACC Stopped
5. Start IGN1, Start Cranking
. Running
6.IGN - Engine |IGNI, IGN2, ACC~
(means "self-running")

Referring to the terminals, the system states described in the table above are same as those one found in a system

based on a mechanical ignition switch.
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The one of distinction with Mechanical-Ignition-Switch based system 1s 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 IGN1, START with special pattem_ of activation see Chap 6.2.1 for Cranking
details
Running
5.IGN - Engine IGNI1, IGN2, ACC (means "self-
running")

Referring to the terminals, the system states described in the table above are same as those one found in a system
based on a mechanical ignition switch. The one of distinction with Mechanical-Ignition-Switch based system is that
the BES system allows specific transition from [OFF] to [START] without going through [ACC] and [IGN] states.

Body Electrical System > Button Engine Start System > Start/Stop Button > Components and
Components Location

Component
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Button
Connector
1 2 3l als
Connector 6 7 8 910
(10 pins) L
Pin No. Description Pin No. Description
1 Start Stop button switch1({PDM) 6 Battery
2 Battery illumination 7 Start Stop button switch2 (SMK)
3 Start Stop button LED (PDM) 8 Start Stop button LED (PDM)
4 PDM Driver P start stop button illumination 9 Rheostat
5 Start stop button illumination power (PDM) 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 (A).
(Refer to BD group - "Crash pad")

e LJ?

INERE]

3. Remove the start/stop button cover (A) after loosening the mounting screw.

5. Remove the start/stop button (A) after loosening the mounting screws.

Installation

1. Install the start/stop button.
2. Install the start/stop button cover.
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3. Install the crash pad lower panel.
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Location

Body Electrical System > Button Engine Start System > Fob Holder > Components and Components

Component

PDM

Battery (+) -

Con- Hobder llumiration

" nector

lluminat on battery |

Bettery

GND

o /
Connector 1' > 3 4 5
(10 pins) :
8§ 7 8 9 10
Pin No. Description Pin No. Description
1 - 6 Battery
2 Immobilizer clock 7 Immaobilizer data
3 Holder illumination(PDM) 8 lllumination battery
4 - 9 Fob in (PDM)
5 GND 10 E
Immabllizar N .
Serial
B Immobilizer data g interface
Fob_in Micro swilch

Base station IC

Voltage
regulator

Fob holder

Body Electrical System > Button Engine Start System > Fob Holder > Repair procedures

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

2. Remove the floor console (A).
(Refer to BD group - "Console")

)

[

t
(=)

Installation

1. Install the fob holder assembly.
2. Install the floor console.
3. Install the negative(-) battery terminal.

Body Electrical System > Button Engine Start System > PDM(Power Distribution Module) >
Components and Components Location

Component
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(ot — s l Tiaa awias
g falepids | 10 11,12 13,1485 16 1718 10 20 |
(rafirsisci ool forlsrndn
—11 B = = =
Pin No. Connector A {10 pin) Connector B (20 pin)
1 Power ground 1 IGN2
2 Pcwer ground 2 Immabilizer clock
3 - Immobilizer data
4 ESCL battery ACC
5 ESCL ground R
6 Starter relay SSB switch1
7 IGN1 relay SSB illumination ground
8 IGN2 relay SSB LED green
9 ACC relay IGN1
10 Battery load CAN L
11 CANH
12 Fobin
13 ESCL unlock
14 Vehicle speed/ ABS
15 Start feedback
16 RPM
17 SSB LED amber
18 SSB illumination power
19 Holder illumination
20 CPU battery

PDM(Power Distribution Module) Relay Box
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Connector
Pin No. Connector A (10 pin) Connector B (20 pin)

1 PDM IGN-2
2 - Battery (IGN-2)
3 Ground
4 PDM
5 .
6 ACC
7 Battery (IGN-1)
8 IGN-1
9 .
10 PDM

Body Electrical System > Button Engine Start System > PDM(Power Distribution Module) > Schematic
Diagrams

System circuit diagram




Page 361 of 381

Power Distribution Module(PLM)
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procedures

Body Electrical System > Button Engine Start System > PDM(Power Distribution Module) > Repair

Removal
PDM(Power Distribution Module)

1. Disconnect the negative(-) battery terminal.




2. Remove the crash pad lower panel (A).
(Refer to BD group - "Crash pad")

e LJ?

INERE]

3. Remove the power distribution module (A) after loosening nuts (2EA).

PDM(Power Distribution Module) Relay
1. Remove the negative(-) battery terminal.
2. Remove the glove box housing.
(Refer to BD group - "Crash pad")

3. After removing the screws (2EA) and connector, remove PDM relay box (A).

Inspection
PDM Diagnosis With GDS
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1. It will be able to diagnose defects of Smart key with GDS quickly. GDS can operates actuator forcefully,

input/output value monitoring and self diagnosis.
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2. Select model and "Smart key system(Button start)" menu if you want to check PDM.

Select System Selected |
l ENGINE \ ‘ ESC H AIRBAG U AIR/CON \ PIC
AHLS IMMO ‘ TPMS BCM .
0
L
XN

3. Select "PDM" in the manu.

Select System ' Selected

FIESEPAE
ENGINE ESC AIRBAG || AIR/CON
l AHLS “ IMMO ” ‘ TPMS H BCM |

CODE

PDM
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4. Select "Current Data", if you want to check current data of PDM.
It provides the nput/output status of each module.

=y A

i

Sensor Name Value | Unit | Sensor Name Value | Unit
Load battery voltage 12.2 ABS speed sensor [Main] 0 MPH
ABS speed sensor[SUB) 0 MPH FOB In switch ON -
IGN2 input ON ESCL unlock input OFF ' -
IGNT input OFF ACC relay L terminal OFF -
Start stop switch OFF 558 illumination OFF -
FOB holder illumination oul... OFF S5B blue LED output OFF -
SSH amber LED output OFF ESCL ground output OFF -
ESCL battery output OFF Starter relay output OFF -
IGN2 relay output OFF IGN1 relay output OFF -
ACC relay output OFF CPU battery voltage 122 V
Start relay short circuit batt... 0K IGNZ relay short circult batt... NG -
IGN1 relay short circuit batt... 0K ACC output short circuit batt... 0K -
IGN2 relay open 0K IGNT relay open OK -
ACC relay open 0K Start output short circuit batt... OK -
IGN2 output short circuit bat... oK IGN1 putpul short circuit bat... 0K -
ACC output short circuit batt... OK Start output short circuit gro... oK -
IGN2 output short circuit gro... 0K IGN1 output short circuit gro... 0K -
ACC output short circuit gro... OK -

5. If you want to check PDM data operation forcefully, select "Actuation test".

8 Actuation Test

Test lems

SSH LED amber

SSB LED blue

FORB holder illumination
SSB illumination

ACC relay

IGNT relay

IGNZ relay

STAAT relay

¢ Duralion

o
u
m
o

» Conditions |G OFF

» Rosult Success

Start

Installation
PDM(Power Distribution Module)

1. Install the power distribution module.

2. Install the main crash pad.

3. Install the crash pad lower panel.

4. Install the negative(-) battery terminal.
PDM(Power Distribution Module) Relay

1. Install the power distribution module relay box.



2. Install the glove box housing.
3. Install the negative(-) battery terminal.
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Body Electrical System > Ignition Switch Assembly > Repair procedures

Inspection

1. Disconnect the ignition switch connector (B) and key warning switch connector (A) from under the steering

column.

2. Check for continuity between the terminals.
3. If continuity 1s not specified, replace the switch.

KEY
TERMINAL KEY HOLE
IGNITION SWITCH (B) STEERING | WARNING
( Swiron (ay |ILLUMINATION(A)
POSITION _KEY 2 4 6 5 3 TRAVEL|TRAVEL| 5 6 3 4
REMOVAL LOCK
LOCK
LOCK |UNLOCK]
ACC INSERT
ON O——0—+0 | 0——0 uNLock | O
START O ') O O
Removal

1. Disconnect the negative (-) battery terminal.




2. Remove the steering column upper and lower shrouds.

(Refer to ST group - "Steering column")

A
P

/'(“ é.‘

3. Remove the crash pad lower panel.
(Refer to BD group - "Crash pad")

4. Remove the ignition switch (A) after disconnecting the 6P connector (A).

5. Remove the key warning and immobilizer connector (A).

Y
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7. Remove the key illumination bulb and cover (A).

8. If it is necessary to remove the key lock cylinder (A), remove the key lock cylinder with key ACC.

Installation
1. Install the key lock cylinder.
2. Install the 1llumination bulb, lens and cover.

3. Install the key warning and immobilizer connector.
4. Install the 1gnition switch.

5. Install the steering column shrouds and crash pad lower panel.

Body Electrical System > Back View Camera System > Components and Components Location

Component Location
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1. Back view 3. AVN head unit

camera
2. ECM mirror

Body Electrical System > Back View Camera System > Schematic Diagrams

Circuit Diagram
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1]
ECM

Mirror

(6] (Option)
—(7]

) Power
4 GND AVN
Back View e
Y/ ] head unit
Camera 3 f— Video (+) ; Ortion)
6 Video (-)

Back View Camera Connector

Pin No. Description
1 Power
2 Ground
3 Video (~)
4 Video (-)

Body Electrical System > Back View Camera System > Description and Operation

Description

Back view camera will activate when the backup light is ON with the ignition switch ON and the shift lever in the R
position.

This system 1s a supplemental system that shows behind the vehicle through the ECM (Reverse Display Room
Mirror) mirror while backing-up.
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WARNING

This system 1s a supplementary function only. It is the responsibility of the driver or always check the inside/ outside
rearview mirror and the area behind the vehicle before and while backing up because there is a dead zone that
can't see through the camera.

Body Electrical System > Back View Camera System > Repair procedures

Removal

1. Remove the tailgate trim in the trunk after removing the screws and clips.
(Refer to BD group - "Tailgate")

2. Remove the tailgate garnish (A) after disconnecting the connector.

3. Remove the back view camera (A) after removing the screws (2EA).

Installation

1. Install the back view camera.
2. Install the tailgate garnish and trim.

Body Electrical System > RSE(Rear Seat Entertainment) System > Specifications

Specifications
Back Light Part
Characteristic Item Specification
Setpart | DC 14.4V Negative ground
Power supply LCD part DC +3.3V
Ba;l;ﬁght DC +9V ~+16V
Dark current Max. 2mA




Temperature range

Section Item Condition

Normal operation | op ) ¢sop (L300C ~ 85°C)

_ temperature

LCD section S
torage 5 OF (MO RS0
femperature -40°F ~ 185°F (-40°C ~ 85°C)
Pannel & buttons

Set section Storage -40°F ~ 185°F (-40°C ~ 85°C)

temperature

LCD display specification

LCD display Specification
o Up/Down 60°/50°
Viewing angle -
Left/Right 70°/70°
_ 800(H) x RGB x 480(V)
Display format : :
BGR vertical stripes
Active area 6.95x3.91n(176.64 x 99.36
mm)
Screen size Diagonal 202.7 mm (8.0 inch)
RGB configration Digital RGB signal
Color 262,144 colors
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Location

Body Electrical System > RSE(Rear Seat Entertainment) System > Components and Components

Component Location
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4

1. RSE LCD monitor & 4. Remote controller
keyboard 5. Headphone

2. RSE control unit (DVD)
3. Audio head unit

Body Electrical System > RSE(Rear Seat Entertainment) System > Description and Operation

Description
RSE System

The RSE system contains the following components: DVD player, Roof Mount 8-inch WVGA LCD monitor with
IR transceiver, IR remote controller, and IR headphone. The RSE system is designed to be functional with Audio
H/U. The entire system is awake and operational whenever the vehicle is in either Ignition or Accessory power
modes. The RSE system communicates with one of the Head Unites via CAN Serial Data Bus, The main control

circuit of the RSE system resides in the DVD player module which communicates with the Roof Mount Display
Module.
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In the Audio Head Unit system, the H/U audio signal can be passed to RSE system. The RSE has the ability to pass
certain pre-defined controls to the Head Unit via remote controller through CAN bus.

For Radio H/U, only the RSE system can be sent its audio signal to this head unit. Head unit doesn't send audio
signal to RSE system. RSE and H/U system can be controlled by each other via CAN Serial Date Bus.

The entire RSE system including the LCD monitor Display and DVD mechanism is controlled by a ON/OFF swtich
located at the Roof Mount Display Module. While in its ON state, the RSE system is set up to accept the
commands from functional buttons located on the Roof Mount Display Module or from the IR Remote Controller.
There 1s a position-sensing switch located mside LCD Module to turn ON or OFF the LCD monitor power when its
position is at 25 +/- 10 degrees from the closed and latched position. The RSE system has IR emitters to transmit a
single channel stereo audio signal of the playing state to a matched IR wireless headphone.

LCD Monitor Protective Operation

The monitor display has a built-in thermal sensor to sense the inside temperature of the monitor display package.
This senor output 1s fed to a processor which will activate protective measure when the monitor operating
temperature 1s rising close to the maximum allowable operating temperature limit of +76 + 5°C.

DVD Mechanism Performance

The DVD player 1s a single player.

The player 1s only capable of reading the bottom side of a disc. When inserting single sided disc the label should be
up.

Wireless Headphone

When the RSE 1s ON, its audio signal is transmitted from the IR transmitter located in the LCD monitor and 1s
received and played back through the IR Headphones. The wireless headphone volume can be adjusted via the
rotary volume on the headphones. The IR headphone is a single channel design.

Body Electrical System > RSE(Rear Seat Entertainment) System > RSE LCD Monitor > Components
and Components Location

Component Location
RSE LCD Monitor
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24P Connector
Liiiossironuuu
BWEY 0N, L2
| | |

Pin No. Name

1 Rear (R) (+)

2 Rear input (L) (+)

3 CAN High

4 Shigld GND

5 CvVBS

6 -

? -

8 Auto light

9 Ilumination (+)

10 ACC

11 B+

12 B+

13 Rear input (R) ()

14 Rear irput (L) ()

15 CAN Low

16 -

17 Video GND

18 -

19

20 -

21 lllumination (-)

22 Alt L

23 MGND

24 MGND

Body Electrical System > RSE(Rear Seat Entertainment) System > RSE LCD Monitor > Repair

procedures

Removal
1. Disconnect the negative(-) battery terminal.
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2. Remove the monitor hole cover (A).

4. Disconnect the connector(24P) from RSE LCD monitor.

Installation

1. Connect the monitor connector on the RSE monitor assembly until a click sound is heard.
2. Install the RSE LCD monitor assembly on the roof panel.

3. Fix the monitor on the sunroof bracket by clips (3EA) and then tighten the bolts (4EA).
4. Push the RSE hole cover on the monitor assembly until a click sound is heard.

Body Electrical System > RSE(Rear Seat Entertainment) System > RSE Control Unit (DVD) >
Components and Components Location

Component Location
RSE Control Unit (DVD)
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Pin No.| Connector A Connector B
| - V GND
2 - Shield GND
3 Front input (L) (-) CAN high
4 Front output (R) (-) -
5 Front output (L) (-) ACC
6 Rearout (L) (-) | Ilumination (+)
7 Rear out (R) (+) Battery (+)
8 - Battery (+)
9 - Rear out CVBS
10 - -
11 Front input (R) (+) CAN low
12 Front input (R) (-) -
13 Front mput (L) (+) -
14 | Front output (R) (+)| Ilumination (-)
15 | Front output (L) (+) M GND
16 Rear out (L) (+) M GND
17 Rear out (R) (-)
18 -
19 -
20 -
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Body Electrical System > RSE(Rear Seat Entertainment) System > RSE Control Unit (DVD) > Repair
procedures

Removal

1. Disconnect the negative(-) battery terminal.

2. Remove the console rear panel. (Refer to Body group - "Console").
3. Remove the RSE control unit (A) from the console after loosening screws.

4. Disconnect the RSE control unit connector.




Installation

1. Install RSE control unit (DVD) on the rear console bracket.

2. Install the console rear panel.
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Body Electrical System > RSE(Rear Seat Entertainment) System > Troubleshooting

Troubleshooting
Symptom Suspected area Repairment
Pressing power switch does not turn | RSE monitor power source circuit R-1
on system RSE monitor and DVDP module R-2
Panel switch does not function RSE monitor keyboard peb ass'y R-1
Radio receiver power source circuit R-1
No sound can be heard from . R-4
wireless headphone or wireless Wireless headphone R-5
earphone Check the wiring between monitor and DVDP R-11
Disc cannot be inserted or is ejected . .
right after insertion RSE monitor power source circuit R-1
Disc cannot be ejected. DVDP power source circuit R-1
Ilumination for RSE does not come | [Jluymination circuit R-11
on whth light
control switch on. RSE monitor power source circuit R-1
Display do.es not dim with light Tlumination cireuit R-11
control switch turned on
Power does not turn off RSE monitor R-1
) DVDP R-2
AUX connection error :
Check the AUX jack connector R-1

R-1: Replace the RSE monitor

1. Check the same problems after replaceing the RSE monitor

OK If RSE 1s normal operating, replace the RSE monitor

2)

NG Check the vehicle wiring. (Refer to removal procedure. R-

R-2 : Check the power connection of monitor and DVDP.

1. Remove the monitor and DVDP.
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2. Check the specified condition of terminal.

1283 Ss1h Albun
SIS 7191920 2222928
Connector C
1834387829 18883818
WRPUDITeR v
Connector A Connector B
OK . . . o
Tester Connection Condition Specified Condition
CON-C10 < GND Always 9~16V
CON-C11/C12 « GND Always 9~16V
CON-C23/C24 <+ GND Always Below 1Q
NG Check again after repairing or replacing the Cable harness or Connector.
OK . oo . o
Tester Connection Condition Specified Condition
CON-B5 < GND Always 9~16V
CON-B7/B8 «» GND Always 9~16 V
CON-B15/B16 <> GND Always Below 1Q
NG Check again after repairing or replacing the Cable harness or Connector.

R-3 : Replace the wireless headphone
1. Check the same problems after replaceing the wireless headphone

OK

If RSE 1s normal operating, replace the wireless
headphone

R-4 : Check the wireless headphone
1. Check the wireless headphone power button.
2. Check the volume button.
R-5 : Check again after replacing the Monitor and DVDP
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"

1234 5678 91011
--- - - - - - - - -
13141516 17181920 . 212223
- - .. - - . . - - -
Connector C
J
1234387830 12343818
1121314151617181920" 2o IMde
Connector A Connector B

OK| Remove the Monitor and DVDP

NG| Gotostepl

1. Check the mnput signal of Illumination (+)

Tester Connection | Condition Specified
Condition
CON-C9 < GND Always 9~-16 V
Tester Connection | Condition Specified
Condition
CON-B6 <=~ GND Always 9~16' V

NG | Check the vehicle wiring

OK| Gotostep2
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2. Check the illumination (-) input signal using the oscilloscope

Tester Connection | Condition| Specified Condition

CON-C21 «<» GND| Always |Check the PWM waveform

Tester Connection | Condition| Specified Condition

CON-B14 <> GND| Always |Check the PWM waveform

NG Check the vehicle wiring and cluster PWM output.

OK Go to step 3

3. Check the vehicle illumination control unit (Refer to the "Rheostat").






