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User’s Manual

GD)%gm ECU Upgrade @i,',

Gtobal information Techrology

Vehicle S/IW Management Module: A—05-001 (p.01)

Auto / Manual Mode and CAUTIONS before ECU Upgrade

ECU upgrade can be divided into two: Auto(automatic) mode and Manual mode.

To check ECU Events that are currently supported, click “Event List” Tab.

Auto Mode
“Auto mode” reads ROM ID from the current control module. It automatically compares ROMID with
the events and shows only the events that should be updated. Select each events, and upgrade

automatically only for the selected events.

Manual Mode

“Manual mode” is used when there is a failure during the Auto upgrade or used in special purpose. It
shows all the events for the selected control module. It even forces an upgrade from the current ROM
ID to a previous version of ROM ID. The User can select each event for the control module to force

update. Password input stage, that is not in Auto mode, is included.
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U/[{ S RIO(JB)/2009/G 1.4 DOHC g M8 Engine/Unleaded GEN a8

Vehicle S/W Management ECU Upgrade
ECU Upgrade }, (
-

Mode \ Event List |

Auto Mode

Manual Mode

1 CAUTION

1. DO NOT start the engine and DO NOT turn the ignition key to the OFF position during the ECU upgrade.
2. Ensure that the battery is fully charged BEFORE beginning ECU upgrade.

3. Confirm the target vehicle/sy BEFORE performing a 1 mode ECU upgrade.

4. Review the applicable TSB/procedure before performing an ECU upgrade.

5. Make certain that the proper connector mentioned in the related TSB is used.

6. Ensure that any applicable components are replaced BEFORE performing the ECU upgrade.

7. Confirm the new ROM ID after performing an ECU upgrade.

8. Do not remove the USB cable during upgrading the ECU!!

ID Register
Option Treatment

Data Treatment

Inspection / Test

— — — — — — r—; — — o
Case Analysis DTC CurrentData| ACUAION | s Record| DVOM | Oscilloscope 5'";';'::"’“ 'ﬂt:;a“f; =

Test

Figure 1. ECU Upgrade-Auto/Manual Mode
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\.O Europe | \.O General Region |

GT CRUISE CONTROL IMPROVEMENT

134 YN 16 ECM UPDATE
133.YN 1.4 ECM UPDATE
132.UN 10MY BCM UPGRADE
131 BL 2.5 T/IC OVER-SPEED IMPROVEMENT - GEN
130 BL 2.5 TIC OVER-SPEED IMPROVEMENT - EUROPE
127 ED ETC ISG MT GENERATION LOGIC IMPROVEMENT
126.ED ISG MT GENERATION LOGIC IMPROVEMENT
125 KM D2 0 VGT DMF LOGIC IMPROVEMENT
123 UN 2.0 EGR VALVE CONTROL LOGIC IMPROVEMENT
122 AM 09~10MY EPS LOGIC IMPROVEMENT
121.TD 09~10MY EPS LOGIC IMPROVEMENT
110 TD COUPE 10MY AUTO CRUISE SPEED IMPROVEMENT
118 TD 10MY AUTO CRUISE SPEED IMPROVEMENT
, 116 MG 2 7 P2135 AND P0638 DTC LOGIC - CAN
ID Register 115MG 2.7 P2135 AND P0638 DTC LOGIC - K-LINE
L 113VQ IPM LOGIC UPDATE
112 XM IPM UPGRADE
Data Treatment 107 AM EPS ECU UPDATE
106 TD BCM LIPGRADF T

i

Inspection / Test
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Figure 2. ECU Upgrade-Event List
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After selecting an ECU upgrade event, click “TSB” button to check event details.

A CAUTIONS

The following information should be reviewed prior to performing an ECU upgrade:

® Do not start the engine or turn the ignition key OFF during an ECU upgrade. These actions may
damage the ECU.

® The battery should be in a good state of charge prior to beginning an ECU upgrade.

® Confirm the correct selection before performing a manual ECU upgrade.

® Do not perform an ECU upgrade without first reviewing the applicable TSB or Campaign.

® Use the correct vehicle DLC and DLC cable when performing an ECU upgrade.

® If the ECU upgrade is needed for a part change, user should upgrade the ECU after changing
that part.

® After finishing the ECU upgrade, user should confirm the new ROM ID.

® ECU upgrades cannot be performed using wireless; connect the USB cable between the PC and

VCI prior to selecting the "ECU Upgrade" function.
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Auto Mode Upgrade

Following method can run an ECU upgrade by Auto Mode.

ECU Upgrade Mode (Auto Mode) Select

@®VvCl:USBOn @ VMI:On 'IntErnEt on

RIO(JB)2009/G 1.4 DOHC CWCSE Engine/Unleaded GEN B B

Vehicle 3/W Management ECU Upgrade

ECU Upgrade _» (v

Mode A EventList )
Auto Mode
Manual Mode
4 CAUTION

1. DO NOT start the engine and DO NOT turn the ignition key to the OFF position during the ECU upgrade.
2. Ensure that the battery is fully charged BEFORE beginning ECU upgrade.

3. Confirm the target vehicle/system BEFORE performing a mamal/error mode ECU upgrade.

4. Review the applicable TSB/p dure before performing an ECU upgrade.

5. Make certain that the proper connector mentioned in the related TSB is used.

6. Ensure that any applicable components are replaced BEFORE performing the ECU upgrade.

7. Confirm the new ROM ID after performing an ECU upgrade

8. Do not remove the USB cable during upgrading the ECU!!

ID Register

Option Treatment
Data Treatment

Inspection / Test
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Figure 3. ECU Upgrade-Auto Mode-Mode

Click “Next” button after selecting “Auto Mode” from the Mode section in ECU Upgrade initial page.
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ECU upgrade System Select

@®VCI:USBOn @ VMI:On @ Internet: On =

Preparation Diagnosis Vehicle SW Management Repair Q
SR RIO(JB)2009/G 1.4 DOHC M8 Engine/Unleaded GEN 0l 5
e — e ——

Vehicle 8/W Management| ECU Upgrade

ECU Upgrade _}
—— = System Event List
Mode ENGINE
Auto Mode

.
(4 Preparation

1) Connect the DLC(Data Link Connector) of VCI to the OBD-II connector of Vehicle side.

ID Register

2) Turn on VCT unit
3) Click the OK button to continue.

Option Treatment

Data Treatment

Inspection / Test

— =] — — — — — — )
- Actuation - - Simulation Internet
Case Analysis DTC Current Data Test Flight Record pDvom Oscilloscope Test Update

Figure 4. ECU Upgrade-Auto Mode-Mode
Click “OK” button after selecting the ECU upgrade system.
Start Auto Mode ECU upgrade
GDS automatically communicates with the ECU on the selected vehicle and checks for available event,
and prompts a window for checking the battery voltage.

ROM ID will be automatically recognized and if there is no related event for the ECU, following

message will be shown as in [Figure x].

M

Figure 5. ECU Upgrade-Auto Mode-ROM ID Reading
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If the battery voltage is sufficient, click “OK” button.

& Information

Module: A-05-001 (p.06)

& Information

BATTERY VOLTAGE:12.12V

Voltage Is OK.

Press OK to upgrade ECU.
Press CANCEL to return
to previous screen.

BATTERY VOLTAGE:11.93V
WARNING!

Voltage Is lower than 12Volts.
Please do upgrading after
charging the battery.

Do not attem pt ECU upgrading
If the vehicle's battery voltage Is
below 12V olts.

Do you want upgrading?

I i — i |
oK !

Cancel

R —
OK | Cancel |

Figure 6. ECU Upgrade-Battery voltage check

Battery Voltage OK

-

= Information

Figure 7. ECU Upgrade-Battery Voltage Check

Insufficient!

This ECU upgrade event does not apply to this ECLL

Current ROM ID
GGC45M2A

OK |

Figure 8. ECU Upgrade-Auto Mode- No available ECU Event
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Automatically triggers the ECU Upgrade process and displays progress.
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Figure 9. ECU Upgrade-Manual Mode-Upgrade in progress

When ECU Upgrade is completed, following message will be shown as in [Figure x].

-
* [nformatlon

The ECU upgrade Is successfully finlshed.

FROMID : GECAMM2A

Figure 10. ECU Upgrade-Manual Mode-Upgrade completed
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Manual mode upgrade

Following method can run an ECU upgrade by Manual Mode.

Select ECU Upgrade Mode (Manual Mode)

Click “Next” button after selecting the “Manual Mode” in ECU Upgrade Mode window.

@®VvCl:USBOn @ VMI:On 'IntErnEt on

AN RIO(JB)2009/G 1.4 DOHC Engine/Unleaded GEN

Vehicle 3/W Management ECU Upgrade
ECU Upgrade _» (

Mode \
Auto Mode

Manual Mode

EventList )

{4 CAUTION

1. DO NOT start the engine and DO NOT turn the ignition key to the OFF position during the ECU upgrade.
2. Ensure that the battery is fully charged BEFORE beginning ECU upgrade.

3. Confirm the target vehicle/system BEFORE performing a mamal/error mode ECU upgrade.

4. Review the applicable TSB/p dure before performing an ECU upgrade.

5. Make certain that the proper connector mentioned in the related TSB is used.

6. Ensure that any applicable components are replaced BEFORE performing the ECU upgrade.

7. Confirm the new ROM ID after performing an ECU upgrade.

8. Do not remove the USB cable during upgrading the ECU!!

ID Register

Option Treatment
Data Treatment

Inspection / Test
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Case Analysis DTC | CurrentData M!,';'t'““ Flight Record| DVOM | Oscilloscope S"'}'ﬂ::'“" 'ﬂﬁ;a"fe'

Figure 11. ECU Upgrade- Manual Mode-Mode
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Select ECU upgrade System

Click “OK” button after selecting the ECU upgrade System.

@®VCl:USBOn @ VMI:On @@ Internet: On

Preparation Diagnosis Vehicle SW Management

RIO(JB)2009/G 1.4 DOHC n Engine/Unleaded GEN
Vehicle 8/W Management| ECU Upgrade

ECU Upgrade _} -
—— = System Event List
Mode ENGINE

Manual Mode

1 CAUTION

DO NOT start the engine and DO NOT turn the ignition key to the OFF position during the ECU upgrade.
Ensure that the battery is fully charged BEFORE beginning ECU upgrade.

Confirm the target vehicle/system BEFORE performing a mamual/error mode ECU upgrade.

Review the applicable TSB/procedure before performing an ECU upgrade.

Make certain that the proper connector mentioned in the related TSB is used..

Ensure that any applicable components are replaced BEFORE performing the ECU upgrade.

Confirm the new ROM ID after performing an ECU upgrade.

Do not remove the USB cable during upgrading the ECU!!

[ Y

ID Register
Option Treatment

Data Treatment

Inspection / Test

est

— =] — — — — — — )
- Actuation - - Simulation Internet
Case Analysis DTC Current Data Test Flight Record pDvom Oscilloscope T Update

Figure 12. ECU Upgrade- Manual Mode-Select System
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Select ECU uprade event
Select an Event from the list to upgrade an ECU under Event Group. Sub-list will be displayed after

selecting an event as shown in [Figure 3].

After setting the ECU event, Click “Next” button.

@®VvCl:USBOn @ VM :On @ Internet: On =

Diagnosis Vehic|

System b

Vehicle 8/W Management| ECU Upgrade

ECU Upgrade
Py "'L ~ Event Group Event List
91.JB 1.4 ECU RPM LOGIC IMPROVEMENT-Euro3
Mode

92.JB 1.4 ECU RPM LOGIC IMPROVEMENT-Euro4

Manual Mode

System
ENGINE

U Preparation

1) Connect the DLC(Data Link Connector) of VCI to the OBD-II connector of Vehicle side.

ID Register

2) Turn on VCT unit
Opticn Treatment 3) Select the Upgrade Event, if you are ready.

Data Treatment

Inspection / Test

— — —J

— — — — — )
- Actuation - - Simulation Internet
Case Analysis DTC Current Data Test Flight Record pDvom Oscilloscope Test Update ’

Figure 13. ECU Upgrade- Manual Mode-Event
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@®VCl:USBOn @ VMI:On @@ Internet: On

Diagnosis Vehicle SW Management Repair

Engine/Unleaded GEN
Vehicle 8/W Management| ECU Upgrade
ECU Upgrade

|‘/ - Event ) EventList
Mode » CurrentROM ID
Manual Mede + Latest ROMID GJB-634DESB-5000

JB MIT 1.4 NON IMMO : 39100-26AC0
System
Y JB AT 1.4 NON IMMO : 39100-26AC5
ERCIE JB AT 1.4 NON IMMO : 39100-26AC7
JBAIT 1.4 NON IMMO : 30120-26AC7

91.JB1.4ECURPM LOf

4 CAUTION
* During the ECU Upgrade, observe the following precautions.
Failure to follow these precautions may result in ECU damage.

1) DO NOT operate any other computer program
2) DO NOT disturb or disconnect the DLC(Data Link Connector).
3) DO NOT turn off the VCI or DO NOT disconnect VCI USB Comnector.
1D Register 4) DO NOT start the vehicle or turn the IG key off.
5) DO NOT operate any of the vehicles other systems

Option Treatment (climate controLlighting andio.etc )

Data Treatment

Inspection / Test
—] — =] — — — — — — )
- Actuation - Simulation Internet
Manual Case Analysis DTC Current Data Test Flight Record DVOM Oscilloscope Test Update }

Figure 14. ECU Upgrade-Manual Mode- Select Sub-Event

A CAUTIONS

Following instructions should be kept during the upgrade process, or else ECU could be damaged.

® In case running an ECU Upgrade in Manual Mode, select sub-event carefully according to the

TSB.
® An ECU may only to be upgraded with correct event subjected to the TSB. Or else the ECU

could be damaged.

12
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Module : A-05-001 (p.12)

Entering the correct ECU uprade event Password

Click “OK” button after entering a Password for ECU event.

Password for ECU upgrade event can be found in TSB.

* Information

Password I |

e el

Figure 15. ECU Upgrade-Manual Mode- Entering Password

Battery Voltage needs to be checked for stable ECU Upgrade process.

Restrain ECU Upgrade process if there are insufficient voltage recognized as shown in [Figure x].

Click “OK” button if there are sufficient voltage left for the process.

& Information

& Information

BATTERY VOLTAGE:12.12V

Voltage Is OK.

Press OK to upgrade ECU.
Press CANCEL to return
to previous screen.

BATTERY VOLTAGE:11.93V
WARNING!

Voltage Is lower than 12Volts.
Please do upgrading after
charging the battery.

Do not attem pt ECU upgrading
If the vehicle's battery voltage Is
below 12V olts.

Do you want upgrading?

I i — i |
oK !

Cancel

R —
OK | Cancel |

Figure 16. ECU Upgrade-Battery Voltage Check

Battery Voltage OK

Figure 17. ECU Upgrade-Battery Voltage Check

Insufficient
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Automatically triggers the ECU Upgrade process and displays progress.

Server
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| GDS |
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Figure 18. ECU Upgrade-Manual Mode- Upgrade in progress

When ECU Upgrade is completed, following message will be shown as in [Figure x].

-

= Information

The ECU Upgrade Is successfully finlshed.

ROM ID : GJB-634DESB-5000

Figure 19. ECU Upgrade-Manual Mode-Upgrade completed
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ID Register e
C - |-|'
SHSTER (Supported additional function belongs to ECU specification)

Global information Teshmology

Vehicle S/IW Management Module: A—05-002 (p.01)

Additional functions (ECU specific) are supported under "Vehicle S/W" management.

@VCI:USEOn @ VM :On @ Internet : On - | x

TR 10(B)2000/G 1.4 DOHC SIS Enginc/Unicaded GEN B8
h Managemenlt Vehicle SOV Managemant ﬁ'

ECU Upgrade

D Hauke < System |dentification
3 System |dentification
Read VIN @
5 Wilte VIN Read VIN
« Write VIN
Data Treatment

< Resetting Adaptive Values

[~ napection et ———————— |

< Evap.Leakage Test

Option Treatment
Data Treatment
Inspection / Test
i lcumntnm‘ feira ‘Fm:m‘ DVOM [om ;::f,:: Ecuwm] s 'l:"w':"'.'

Figure 1. Initial page of Vehicle S/W Management (Engine)

®VCI:UsBOn @ VYMi:On @ Internet : On

Vehicle S/W Management
(Bl Engine/Unlcaded GEN

Upgrade
ID Register

< System |dentification

Svstem

< Resetting Auto T/A Values

Option Treatment
Data Treatment
Inspection / Test
e |curmaoua] Atmn | v owacnn | 255 [cc | S5e ':,;",:1

Figure 2. Initial page of Vehicle S/W Management (Auto T/M)
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System Identification

System Identification shows the ROM ID of the current ECU.

e

ROMID JINSYROF

Figure 3. System Identification

Read VIN

The "Read VIN" function will display the VIN for the current ECU. Note that this function is currently
supported for Engine ECUs on 2005 and later models.

Read VIN

[READ WIN FUNCTION]
THIS FUNCTION IS USED T DISPLAY THE WIN

WM WEHICLE IDENTIFICATION NUMEER

IF THE ELECTRONIC ACCESS IS PROVIDED TO THE WIN
IT IS RECOMMENDED TO REPGRT ALL ELECTRONIC
SYSTEM AND PRODUCT MUMBER.

Figure 4. Read VIN - Initial Page

16
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Read YIN

[READ WIN FUNCTION]
THIS FUNCTION IS USED TO DISPLAY THE WIN
WIM - VEHICLE IDENTIFICATION NUMBER

[F THE ELECTRONIC ACCESS IS PROVIDED TO THE WIN
ITIs RECOMMENDED T REPORT ALL ELECTRONIC
SYSTEM AND PRODUCT NUMEER.

Figure 5. Read VIN - Processing

Read VIN

[READ WIN FUMCTICN]
THIS FUNCTION IS USED TO DISPLAY THE WIN
WIM - WVEHICLE IDENTIFICATION NUMBER.

IF THE ELECTRGNIC ACCESS IS PROVIDED TO THE WIN
IT IS5 RECOMMENDED TO REPORT ALL ELECTRONIC
SYSTEM AND PRODUCT NUNMBER.

WIN OWEHICLE IDEMTIFICATICON NUMBERD

Figure 6. Read VIN - Complete

17
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Write VIN

The "Write VIN" function is used to enter the VIN into a new Engine ECU. This function can only be

performed ONCE on an ECU. Incorrect VIN entry and partial VIN entry conditions cannot be changed.
This function is not supported on 2004MY or earlier vehicles.

Write VIN

DARITE WIN WODE]
THIS FUNCTION 13 USED T WIRTE THE WIN

INTQ THE ECM'S MEMORY.

A NEW ECM REQUIRES THAT THIS FUNCTION

BE PERFORMED FOLLOWING INSTALLATION.

FAILURE TO PERFORM THIS FUNCTION WILL RESULT IN
ML ILLUMINATION WITH DTG POG30.

AFTER CONFIRMING THE WRITTEN WIN,

ECU WILL ERASE THE FAULT GODE AND MIL.

PRESS [OK] BUTTON, IF YOU ARE READY.

Figure 7. Write VIN - Initial Page

[ARITE WIN MODE]
THIS FUNCTION IS USED TO WIRTE THE WIN

INTQ THE ECM'S MERMORY.

A NEW ECHW REQUIRES THAT THIS FUNCTION

BE PERFORMED FOLLOWING INSTALLATION,

FAILURE TO PERFORM THIS FUNGTION WILL RESULT IN
ML ILLUNINATION WITH DTG POS30.

AFTER CONFIRMING THE WRITTEN WIN,

ECUWILL ERASE THE FAULT CODE AND ML,

PRESS [OK] BUTTON, IF YOU ARE READY.

Figure 8. Write VIN - Processing
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[WRITE WIN MODE]
THIS FUNCTIONM IS USED TO WIRTE THE WIN

INTGQ THE ECM'S MEMORY.
A NEW ECM REQUIRES THAT THIS FUNCTION

BE PERFORMED FOLLOWING INSTALLATION,

FAILURE TO PERFORM THIS FUNGTION WILL RESULT IN
ML ILLUNINATION WITH DTG PO&30.

AFTER COMFIRMNG THE WRITTER WIN,

ECUWILL ERASE THE FAULT CODE AND MIL.
[CONDITION] : 1G OMENGINE QFF)

PRESS [OK] BUTTON, IF YOU START.

WM

Figure 9. Write VIN - Input Condition

Write VIN

[WRITE WIN MODE]
THIS FUNCTION 15 USED TO WIRTE THE WIN

INTO THE ECM'S MEMORY.
A NEW ECGM REQUIRES THAT THIS FUNCTION

BE PERFORMED FOLLOWING INSTALLATION.

FAILURE TO PERFORM THIS FUNCTION WILL RESULT IN
ML ILLUMMNATION WITH DTC POS30.

AFTER COMFIRMMNG THE WRITTEM WIN,

ECUWILL ERASE THE FAULT CODE AND ML
[CONDITION] - 1G OMENGINE OFF?

PRESS [OK] BUTTON, AFTER TYPING THE NUMBER.

I_I_I;I_I_I_I_I_I_I_I_I_I_I_I_I_I_
o |

Figure 10. Write VIN - Input VIN
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[WRITE WIN MODE]
THIS FUNCTIONM IS USED TO WIRTE THE WIN

INTGQ THE ECM'S MEMORY.

A NEW ECM REQUIRES THAT THIS FUNCTION

BE PERFORMED FOLLOWING INSTALLATION.

FAILURE TQ PERFORM THIS FUNCTION WILL RESULT IN
WL ILLUMNATION WITH DTG POG30,

AFTER COMFIRMNG THE WRITTEMN WIN,

ECUWILL ERASE THE FAULT CODE AND KL
[CONDITION] - 1G OMENGINE OFF)

PRESS [0K] BUTTON, AFTER TYPING THE NUMBER.

IK_IVFID_IN_ITIG_ID_IG_IFIUIO_ITIS_ITITIT

Figure 11. Write VIN - Input VIN Complete
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bem%m Option Treatment . i."

Global information Teshmology

Vehicle S/IW Management Module: A—05-003 (p.01)

The "Option Treatment" function is used to adjust functionality on supported ECUs.

Ry TEM [ vALUE |
N el S AUTO DOOR LOCK STATUS : 40
s ARM/DISARM BY KEY(+RK) : DISABLE
HORN ANSWER BACK(+RK) - ENABLE
[DATA WRITE]

1. SELECT THE ITEM PUT TO USE MOUSE
2. BELECT THE WALUE IN COMBG BOX

3. PRESS [OK] BUTTOM.

Figure 1. User Option Initial page
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GD o, Data Treatment @i"‘

Etobal information Teshnwlogy

Vehicle S/IW Management Module: A—05-004 (p.01)

Resetting Adaptive Values

The "Resetting Adaptive Values" function is used to reset adaptive learn data on specific ECUs.

Resetting Adaptive Values

RESET ALL ADAPTIVE VALUES
[CONDITION]

IG ON

ENG.OFF

PRESS [RESETIBUTTONIF YU ARE READY

Figure 1. Resetting Adaptive Values - Before Reset

——iasaiire]

ARE YOU SURETIDOK/CANGEL?
[COMDITIONM : IG OM, EMG. OFF ]

Figure 2. Resetting Adaptive Values — Message Box
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Module: A-05-004 (p.02)

TEST COMPLETE M
PRESS [OK] BUTTON

Figure 3. Resetting Adaptive Values — Test Complete

Version Configuration

The "Version Configuration” function is used on supported engine ECUs to configure for transaxle and

ABS ECU options.

¥Yersion Configuration

THIS FUNCTION I5 USED TO COMNFIGURE THE FUNCTIONALITY OF
THE ECU OR TGO ACTIVATE OR DEACTIVATE ADDITIONAL MODULES.
[F THE ECMIS INSTALLED FROM THE VEHICLE WITH MT OR

TCS5 OR ABS TO THE VEHICLE WITH AT OR NON TCS OR NON ABS,
NEW CONFIGURATION CAN BE STORED IN THE ECM

BY USING THIS FUNCTION.

ATCU : TRANSAXLE CONTROL UNIT
TCS  TRACTION CONTROL SYSTEM

ATCU TCS

Figure 4. Version Configuration - Initial Page

23
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[P AR A

ARE YO U SUREMOK/CANCEL)
[COMDITION : IG OM, ENG. OFF ]

Figure 5. Version Configuration - Message Box

[P AR A

TEST COMPLETE !
PRESS [OK] BUTTON

Figure 6. Version Configuration — Test Complete

24
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bei%“ Inspection / Test : i

Global information Teshmology

Vehicle S/IW Management Module: A—05-005 (p.01)

Readiness Test

The “Readiness Test" function indicates whether or not a specific test is supported, and whether or not

that test is completed.

Readiness Test

[READINESS TEST]

THE PURPCSE OF THIS SERVICE IS T ALLOW ACCESS
TO SYSTEM STATUS INFORMATION

NUMBER OF DTCs 1

MIL STATUS ON
MISFIRE MONITORIMNG SUPPORTED
FUEL SYSTEM MONITORING SUPPORTED
COMPREHENSIVE COMPOMNENT MOMITORING SUPPORTED
CATALYST MONITORING SUPPORTED
HEATED CATALYST MONITORING NOT SUPP.
EVAP. SYSTEM MONITORING SUPPORTED
SECONDARY AIR SYSTEM MONITORING NOT SUPP-
A/C SYSTEM REFRIGERANT MONITORING NOT SUPP.
OXYGEN SENSOR MONITORING SUPPORTED
OXYGEN SENSOR HEATER MONITORING SUPPORTED
EGR SYSTEM MONITORING NOT SUPP.

PRESS [DKIBUTTOMIF YU READY

Figure 1. Readiness Test - Supporting List

[READINESS TEST]

THE PURPCSE OF THIS SERVICE IS T ALLOW ACCESS
TO SYSTEM STATUS INFORMATION

NUMBER OF DTCs 1
MIL STATUS oM
MISFIRE MONITORING COMPLETE
FUEL SYSTEM MONITORING COMPLETE
COMPREHENSIVE COMPONENT MOMITORING  COMPLETE
CATALYST MONITORING NOT CMPLTD
HEATED CATALYST MOMITORING NOT APPLIC
EVAP. SYSTEM MONITORING NOT CMPLTD
SECOMDARY AIR SYSTEM MONITORING NOT APPLIC
A/C SYSTEM REFRIGERANT MOMITORING NOT APPLIC
OXYGEN SENSOR MOMITORING NOT CMPLTD
OXYGEN SENSOR HEATER MONITORING NOT CMPLTD
EGR SYSTEM MONITORING NOT APPLIC
[[TEST COMPLETED!]]

THIS [S THE STATUS OF SYSTEM

Figure 2. Readiness Test - Complete

25
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User’s Manual

Evap. (Evaporative emission) Leakage Test

The "EVAP Leakage Test" mode is used on supported engine ECUSs to force an EVAP leak test to

perform. The availability of current data during an EVAP test depends on the ECU. The vehicle
conditions must be set as indicated; tests may not run or may provide false results if conditions are

incorrect.

““ll;&;lllu
N 190 Mo EVAP LEAKAGE TEST
THIS TEST IS USED FOR FUNCTIONAL CHECK OF

bann

- EI,,

g

THE EVAPORATIVE SYSTEM AND LEAKAGE CHECK

Wi
8

i\ 1
o

[coMDITION]

1 VEHICLE STOPPED

2 FUEL LEVEL BELOW 80%
I NO TROUBLE CODE

41DLE STATE
5.ENGIMNE WARNM UP(ECT ABOWE 80'C)

PRESS [OK] BUTTON TO START.

Figure 3. Evap Leakage Test - Ready

| Evap.Leakage Test

““ll;&;lllu
Y80 20 16, 0.6
a0 FUEL T.P.
; -0.01 psi
- 06
$H g, |
[

lEIlI Jg IE"

100

i\ 1
o

FUEL ¥OL.
0.0%

0
FUEL YOL : Fuel Tank Level Evalution Obtained by Gradient Method
TEST STATE : PROCESSING

TEST TIME : 16 sec

Cancel

Figure 4. Evap. Leakage Test — Operation
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INTERRUPTED DUE TO OTHER COMNDITION

CGHECGK THE DTG OR LEAK TEST CONDTIOMN.

Figure 5. Evap. Leakage Test — Error

DI AGMOSES FINISHED
MO LEAK, DETECTED

Figure 6. Evap. Leakage Test - Complete
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Monitoring Test

(MONITORING TEST]

THIS FUNCTION IS USED TO DISPLAY THE RESULT OF
EACH TEST MODE

THE PURPCQSE OF THIS SERVICE IS TO ALLOW ACCESS

TO SYSTEM STATUS INFORMATION AND CURRENT
EMIESEION-RELATED DATA

Feadiness Test

HO2S Monitoring Test THE RESULT OF TEST AS FOLLOW :

- OBD Monitoring Test 1.READINESS TEST RESULTS
2HO23 MOMNITORING TEST RESULTS
3.0BD MONITORING TEST RESULTS

YOUWILL CHECK THE TEST RESULT,
WHEMN YOU SELECT THE LEFT SIDE MENU

Cancel

Figure 7. Monitoring Test Result

[READINESS TEST]

THE PURPCQSE OF THIS SERVICE IS TO ALLOW ACCESS
T SYSTEM STATUS INFORMATION.

MISFIRE MONITORING SUPPORTED
FUEL SYSTEM MONITORING SUPPORTED
COMPREHENSIVE COMPONENT MONITORING SUPPORTED
CATALYST MONITORING SUPPORTED
HEATED CATALYST MONITORING NOT SUPP.
EVAP. SYSTEM MONITORING SUPPORTED
_ SECONDARY AIR SYSTEM MONITORING NOT SUPP.
HO2S Monitoring Test AIC SYSTEM REFRIGERANT MONITORING NOT SUPP.
% OBD Monitoring Test 0XYGEN SENSOR MONITORING SUPPORTED
0XYGEN SENSOR HEATER MONITORING SUPPORTED
EGR SYSTEM MONITORING NOT SUPP.

PRESS [OKIBUTTOMIF YOU READY

Figure 8. Readiness Test - 1
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[READINESS TEST]

THE PURPOSE OF THIS SERVICE IS TO ALLOW ACCESS
TO SYSTEM STATUS INFORMATION.

MISFIRE MONITORING COMPLETE
FUEL SYSTEM MONITORING COMPLETE
COMPREHENSIVE COMPONENT MONITORING COMPLETE
CATALYST MONITORING NOT CMPLTD
HEATED CATALYST MONITORING NOT APPLIC
EVAP. SYSTEM MONITORING NOT CMPLTD
- SECONDARY AIR SYSTEM MONITORING NOT APPLIC
- HO25 Menitoring Test AIC SYSTEM REFRIGERANT MONITORING NOT APPLIC
% OBD Monitoring Test 0%YGEN SENSOR MONITORING NOT CMPLTD
0XYGEN SENSOR HEATER MONITORING NOT CMPLTD
EGR SYSTEM MONITORING NOT APPLIC

PRESS [OKIBUTTOMNIF YOU READY

Figure 9. Readiness Test - 2

HOZ5 Monitoring Test

[HO2S MONITORING]

THE PURPOSE OF THIS SERVICE IS TO DISPLAY THE RESULT

OF HO2S MONITORING TEST,

[BANK 1 - SEMNSOR 1]
1.R->L HO2S WOLTAGE
2 L-»R HO25 WOLTAGE
3.LOW VOLTAGE SWITCH TIME
4 HIGH WOLTAGE SWITCH TIME
5.R->L SIAMTCH TIME
6.L->R SIMTCH TIME
7.TIME BETWEEN TRANS.
8L SHIFT Tw0"0.8
[BANK 2 - SEMNSOR 1]

1.R->L HO2S WOLTAGE
2 L-»R HO25 WOLTAGE

= OBD Monitoring Test 3.LOW VOLTAGE SWITCH TIME
4 HIGH WOLTAGE SWITCH TIME
5.R->L SIAMTCH TIME
6.L->R SIMTCH TIME
7.TIME BETWEEN TRANS.
8L SHIFT Tw0"0.8

SOME OF THE MOMITORING RESULTS MAY BE INACCURATE

M wow TESTINGY 1]

- Menitoring Test Results

Readiness Test

Figure 10. HO2S Monitoring Test
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Readiness Test

- Menitoring Test Results

~HD2S Monitoring Test

Module: A-05-005 (p.06)

[BO-T MONITORING TEST]
THE PURPQSE OF THIS SERVICE IS TO ALLOW TO ACCESS

TGO RESULTS FOR ON-BOARD DIAGMOSTIC MONTORING TESTS

QOF SPECIFIC COMPOMNENTS OR SYSTEM
THAT ARE NOT CONTINUQUSLY MONITORED.

1.CATALYST MONITORING

2 HOZS MONITORING

3. EVAP EMISSION MONITORING

4 THERMOSTAT MONITORING

5.HO2S HEATER(S2)

B.HO2S MONITORING(ST)

7.ECT RATIOMNALITY

SOME OF THE MONITORING RESULTS Ma&Y BE INACCURATE.

PRESS THE LEFT MENU OF RESULT,
[F YOU WANT TO CHECK THE RESULTS.

4]

-~ HO23 Monitoring

~HO25 Heater(S2)
~HD2S Heater(S1)
-+ ECT Rationality

- Evap Emission honitc

- Thermostat Monitorit

o

Figure 11. OBD Monitoring Test

[CATALYST MONITORING]

CID : CATALYST SYSTEM EFFICIENGY(ET?

RESULT : PASS

DATA - 0.000

LIMIT : 0.074

POSSIBLE MALFUNCTION CAUSES :
CATALYST CONVERTER MALFUNCTION

CID - CATALYST SYSTEM EFFICIENGY(BZ?

RESULT : PASS

DATA - 0.000

LIMT : 0.074

POSEIBELE MALFUNCTION CAUSES :
CATALYST CONVERTER MALFUNCTION

SOME OF THE MONITORING RESULTS MAY BE INACCURATE.
PRESS [OKIBUTTOMN AFTER CHECKING.

Figure 12. Catalyst Monitoring
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4]

Ié!--OBD honitoring Test &

- Catalyst Monitoring

- Evap Emission honitc
- Thermostat Monitorit
~HOZ2S Heater(S2)
~HO28 Heater(S12

-+ ECT Rationality

B

Module: A-05-005 (p.07)

[HO2 8 MONITORING]

CID : LEAN FREQUENCY RESPONSE(BTS1)
RESULT : PASS
DATA - 0.000 SEC
LIMIT : 1.280 SEC
POSSIBELE MALFUNCTION CAUSES :
LEAN FREQUENCY RESPOMNSE MALFUNCTION

CID : RICH FREQUENGCY RESPONSE(B1S1)
RESULT : PASS
DATA - 0.000 SEC
LIMIT : 1.000 SEC
POSEIELE MALFUNCTION CAUSES :
RICH FREQUENCY RESFONSE MALFUNCTION

CID : F/TRIM ADAP-MAXBTSTD
RESULT : PASS
DATA : 2.360 ms
LIMIT : 2180 ms
POSSIELE MALFUNCTION CAUSES :
WA WAL FOR ADAPTION WALWE DOWNSTREAM F/TRIM

HOZ5 Monitoring

4]

~HO25 Heater(S2)
~HD2S Heater(S1)
-+ ECT Rationality

Ié!--OBD honitoring Test &

- Catalyst Monitoring

- Evap Emission honitc

- Thermostat Monitorit

B

Figure 13. HO2S Monitoring - 1

[HO2 8 MONITORING]

CID : L->R TIMECE1S1)

RESULT : PASS

DATA : 2360 SEC

LIMT : 2840 SEC

PCSSIBLE MALFUNCTION CAUSES :
L->R W TIME MALFUNCTION

CID - R-»L TIME(E1S1)

RESULT : PASS

DATA - 38076 SEC

LIMIT : 1278958 SEC

PCSSIBLE MALFUNCTION CAUSES :
R->L SW TIME MALFUNCTION

CID : LEAN FREQUENCY RESF(BZ31)
RESULT : PASS
DATA : 0.000 SEC
LIMT : 1.248 SEC
POSSIELE MALFUNCTION CAUSES :
LEAN FREQUENCY RESPONSE MALFUNCTION

Figure 14. HO2S Monitoring - 2
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Module: A-05-005 (p.08)

Ié!--OBD honitoring Test &

- Catalyst Monitoring

- Evap Emission honitc
- Thermostat Monitorit
~HOZ2S Heater(S2)
~HO28 Heater(S12

-+ ECT Rationality

ptl

4] |

[HO2 8 MONITORING]

CID : RICH FREQUENCY RESP(B251)
RESULT : PASS
DATA : 0.000 SEC
LIMT : 0.640 SEC
POSSIBELE MALFUNCTION CAUSES :
RICH FREQUENCY RESPONSE MALFUNCTION

CID : F/TRIM ADAP-MAX(B231)
RESULT : PASS
DATA : 2960 SEC
LIMT : 2180 SEC
POSEIBELE MALFUNCTION CAUSES :
MAX WAL FOR ADAPTION WALVE DOWNSTREAM F/TRIM

CID : L->R TIME(BZ31)

RESULT : FAIL

DATA : 12800 SEC

LIMT : 1.470 SEC

POSSIELE MALFUNCTION CAUSES :
L->R SW TIME MALFUNCTIGON

Figure 15. HO2S Monitoring - 3

Ié!--OBD honitoring Test

- Catalyst Monitoring

- Evap Emission honitc
- Thermostat Monitorit
~HOZ2S Heater(S2)
~HO28 Heater(S12

-+ ECT Rationality

=
< | i

[HO2 8 MONITORING]

CID : R-»L TIME(E251)

RESULT : PASS

DATA : 0000 SEC

LIMT : 0.640 SEC

PCESIBLE MALFUNCTION CAUSES :
R->L SW TIME MALFUNCTION

SOME OF THE MONITORING RESULTS MAY BE INACGURATE
PRESS [OKIBUTTON AFTER CHECKING.

Figure 16. HO2S Monitoring - 4
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[EvAP EMSSION MONITORIMNG]

CID : SMALL LEAK

RESULT : PASS

DATA Q00D mm

LIMIT : 0413 mm

POSSIELE MALFUNCTION CAUSES :
SMALL LEAKDS mm?

E-0BD Monitoring Test CID - LARGE LEAK

. Catalvst Moritor RESULT : PASS
st Menering DATA . 0000 mm
- HO2S Monitoring LIMIT 0731 mm

POSSIBLE MALFUNCTION CAUSES :
LARGE LEAKO.0 mm3

- Thermostat hMonitorit CID - OWER LARGE LEAK
RESULT : FAIL
= HOZE Heaterl32) DATA  —0651 hPa

LIMT - —12000 hPa

~HOZS Heatert51) POSSIBLE MALFUNCTION CAUSES -
L LARGE LEAK(OVER 1.0 mm)

- ECT Rationality

Figure 17. Evap. Emission Monitoring - 1

"l

il |

Evap.Emission Monitoring

[FvAP EMSSION MONITORING]

CID - CPY STUCK

RESULT : PASS

DATA - 0000 hPa

LIMIT : =2.000 hPa

PCSSIBLE MALFUNCTION CAUSES :
CANISTER PURGE WALVE MECH STUCK

o =
=-0OBD Menitoring Test I - TANK PS INT

e RESULT : PASS
Catalyst Monitoring DATA - 0000 hPa
~HO2S Monitoring LIMIT : 0300 hPa
POSSIELE MALFUMNCTION CAUSES -
FUEL TAMK PRESSURE SEMSCOR SIGMAL INTERMTTNET
- Thermostat Monitorit CID : TAMK PS COMST.
RESULT : PASS
~HO2S Heater(S2) DATA 0010 W
LIMIT : 0015 W
~HOZ8 Heater(51) POSSIBLE MALFUNGTION CAUSES -
i , FUEL TAMK PRESSURE SIGMAL CONSTANT
-+ ECT Rationality
| | 3|

Figure 18. Evap. Emission Monitoring — 2
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GD)%”" Power Balance Test

Appendix

When engine shaking occurs, this mode can help to determine which cylinder (s) may be the

cause. This test does not cut the injector to kill the cylinder. The ECM monitors the speed of

the crankshaft while the engine is running to determine the contribution of each cylinder.

As the runs the crankshaft will speed up and slow down demending on the compression and
power strokes of the cylinders Based on the CKP sensor data, ECU will calculate the speed of
the crankshaft. The crankshaft will speed up as a cylinder fires which pushes the piston down.
As another cylinder starts building compression, the crankshaft will slow until the next

cylinder fires which will increase the crankshaft speed.

180"

Normal
Normal

CALCULATED
BY COMPUTER

NOILYHd31300V

dYTNONV-UNVYHO

Abnormal Abnormal

(CKP Signal) (ECU output Data)

[Figure 1. Cylinder power balance measuring Logic]
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3. Test Method

When Cylinder Power Balance Test Mode is pressed, it automatically collects the speed of
the crankshaft for 30 seconds and calculates each cylinder’s average speed and displays it
in a bar. If a cylinder is reading low, it indicates that the cylinder is not contributing enough.

This can be caused by compression, fuel, or spark concerns.

4. How to judge

Cylinder Power Balance Test

# Test Object # Test Items
This software can compare rpms of -32000
each cylinders and find out
whether there is a problem in
whole cylinders or in 3 specific
cylinder. It wil help to find the
reason for the disorder faster by
checking each cylnder power.
1st Cylinder 6542 4633 G: 5321.00
* Analysis Help
AVG
If certain cylinder rpm continues to
show low.
- Not enough power on the
cylinder. 2nd Cylinder -5077 -10170 -6395.00

Check the fuel system of the

cylinder.

- Check the ignition system of the

cylinder.

- Check the compression pressure AVG
of the cylinder.

3rd Cylinder 11237 7632 9226.00

b -

4th Cylinder 9173 MIN : 6579 AVG: BOO00.00

[Figure 2. Cylinder Power balance test screen]

1) ® Combustion pressure of cylinder is relatively LOW

This is the case that a cylinder’s contribution is low as compared to the other cylinders. It
1s assumed that the cylinder with the combustion pressure being LOW is the one causing

engine shaking. (Refer to the guide provided on the left section of the screen, when needed.)
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5. Use example

# Test Object Test Items .. e
This software can compare rpms of -32000 Jzoo0
each oylinders and find out
whether there is a problem in AVG
whole cylinders or in a spricific
cylinder. It wil help to firtd the
reason for the disorder faster by
checking each cylinder power.
1st Cylinder 22[-3 -1282 G: 580.00
® Analysis Help
AVG
If certain cylinder rpm continues to
show low.
- Not enough power on the
cylinder. 2nd Cylinder 331 G: 957.00
- Check the fuel system of the o -
cylinder.
- Check the ignition system of the
cylinder.
- Check the compression pressure AVG
of the cylinder.
3rd Cylinder G: 702.00
- -
4th Cylinder 2562

[Figure 3. Cylinder power balance test screen — Normal]

1) ® There is very little differences in speed data between cylinders

(The most preferred condition is that when all cylinders data are near to the “0” value.)
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e Abnormal

® Test Object UEHELEETS

This software can compare rpms of -32000 32000
each cylinders and find out

whether there is a problem in AVG

whole cylinders or in 3 specific
cylinder. It wil help to find the
reason for the disorder faster by
checking each cylinder power.

1st Cylinder MAX : 6542 MIN : 4633 AVG: 5321.00
: nd
® Analysis Help AV Malfunction of 2
If certain cylinder rpm continues to Cylmder
showr low.
- Not enough power on the
cylinder. 2nd Cylinder MAX: -5077 MIN: -10170 AVG: -6395.00
- Check the fuel system of the oy -
cylinder.
- Check the ignition system of the
cylinder.
- Check the compression pressure AVG
of the cylinder.
3rd Cylinder MAX: 11237 MIN: 7652 AVG: 9226.00
AVG
4th Cylinder MAX: 9173 MIN: 6579 AVG: 8000.00

[Figure 4. Cylinder power balance test screen —1 cylinder being abnormal]

1) @ The Notice that cylinder 2 has a negative contribution verses a positive contribution for
the other cylinders.

(Speed data value is (- direction) toward to the left)
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# Test Dbject Test Items

-32000

This software can compare rprns of

each cylinders and find out

whether there is a problem in AVG
whole cylinders or in a specific

cylinder. It wil help to find the

reason for the disorder faster by

checking each cylinder power,

"
1st Cylinder .“MA){Q‘ 27300 MIN a AvGE: 1575700

: nd

* Analysis Help avG Malfunction of 2
If certain cylinder rpm continues to 1
U cortan Cylinder
- Mot enough power on the
cylinder. 2nd Cylind, 10410 MIN: 13823 AWG: 501300
- Check the fuel system of the nd Lylinder L]
cylinder. rd
- Check the ignition system of the 1
inagy e ton sy Malfunction of 3
- Check the cormpression pressure AVG o
of the cylinder. Cyhnder

3rd Cylinder ’..MA-X‘?. S057 MIN -17028  AVG: 771400

.
AVG
4th Cylinder Max 25071 MIN a AvE: 1537000

Bar Cragh Cormpare Graph

[Figure 5. Cylinder power balance test screen — two cylinder abnormal]

2) ® No 2,3 cylinder speed data are toward to the minus direction

* Test Object Test Items e
This software can compare rpms of -3z000 0 32000
each cylinders and find out
whether there is a problem in AVG
whole cylinders or in a specific
cylinder. It will help to find the
reason for the disorder faster by
checking each cylinder power.
1st Cylinder Maxg: 545 H MIN G 2074 AVG 207500
@ Analysis Hel
i P AVG
If certain cylinder rprm continues to
show low,
- Mot enough power on the 0
cylinder, 2nd Cylind Maxs SZ74 : : 380400
- Check the fuel system of the nd Lyinder L] u
cylinder,
- Check the ignition system of the
cylinder,
- Check the compression pressure AVG
of the cylinder.
3rd Cylinder MAX:: 5063 H ! © o 4285.00
b _
4th Cylinder Mex TR Y My 3304 aviG: 414100
BEr Grant Compare Graph

[Figure 6. Cylinder power balance test screen — every cylinders being normal]

3) © If every cylinders speed data are toward to the positive direction and fairly even, yet
the engine is shaking, check for areas that would influence all the cylinders. Check air/fuel

and ignition timing.
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GDS:- CVVT Test

Appendix

1. Purpose

This test mode is to diagnose the possibility of poor acceleration occurrence due to the
defects of CVVT system that has possible mechanical faults at the Oil Control Valve (OCV) or

Camshaft valve.

2. Logic

While driving and observing the Cam position targeted data value through the logic in ECU
on—board system, the CVVT control system can determine if the system is faulty or not. By
comparing the targeted value and the current data value, this will give the idea as to whether
there is a defect or not. If the OCV does not reach the targeted data value within a certain

period, it is assumed that it is defective and then will display a CVVT related DTC code.

3. Method

When CVVT test mode button is pressed, it will automatically drive the OCV in two seconds
to test if it does reach the targeted value. If it does not reach the targeted values within the
two seconds, it will display a CVVT related DTC code.

The test mode conditions on engine is limited to engine RPM of 600rpm~5000rpm below

and temperature 20C~90C. (68 to 94 degrees F.)

¥ In the past, CVVT mechanical fault diagnosis mode was only available when driving the
vehicle, but this CVVT test mode diagnosis is now possible to perform without driving the

vehicle.
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4. How to judge

CYWT Test i
* Test Purpose - ELEE LR
This test checks whether there is Item | Value
an error in the camshaft valve or in CAM Objective Position: 129.0 'CRK
the CVVT ol control vaive. CAM Current Postion: 129.0 'CRK
Engine RPM: 736.0 RPFM
Engine Oil Temperature: 45.0'C

# Test Conditions

- Engine RPM : between 600rpm B
and 3000rpm.  CWVT Action

- Engine oil temperature: between
20 ¢ (88°F) and 90 ‘C (194°F)

Item |Va|ue
. ) CVVT Working State: CVVT Enable
® Diagnostic Tips CVVT Progress State: POS_END
- Verify that there are DTC(s) for
relating CVVT system or vehicle is
in Limp home mode. # Results
|- e === ==
# Test Description | I
No CWWT DTC has been found. I
Check the function of CVVT by |
driving the Actuator using S

communication between control

unit and tool. I it does not reach

the reference value within the pre

-determined time frame, it is

assumed that there is an fault in

the actuztor, Check whether the o
CAM shaft position can be reached Dlsplayed Test Result
to the standard value within 2

second when CAM shaft moved

maximum retarded angle(129°CRK)

into advanced angle (15'CRK).

[Figurel. CVVT Test screen]

- Determine if there is a fault by checking for a CVVT related DTC code or by verifying that

the CVVT operating value is not in Limp Home mode.
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5. Use example

e Normal

lomruen R S
I¥

# Test Purpose * Current Data

This test checks whether there is Ttem [ value

an error in the camshaft valve or in CAM Objective Position: 120.0 "CRK

the CVVT ol control valve. CAM Current Position: 129.0 'CRK
Engine RPM: 736.0 RPM

o Test Conditions Engine Qil Temperature: 45.0'C

- Engine RPM : between 600rpm
and 5000rpm. * CWT Action
- Engine oil temperature: between
20 %C (68°F) and 90 “C (194°F)

Ttem [ value
. . CVWT Working State: CVWT Enable
*® Diagnostic Tips CVVT Progress State: POS_EMND
- Verify that there are DTC(s) for
refating CVVT system or vehicle is * Results

in Limp home mode.

[mm e == ———

|
. L
Test fiption | No CWWT DTC has been found. I
Check the function of CVVT by 1
driving the Actuator using _—em mm mm mm Em oEm Em Em o= ——————————I

communication between control

unit and tool. If it does not reach

the reference value within the pre

-determined time frame, it &

assumned that there is an fault in D 1 T R 1
the actuator. Check whether the

CAM shaft position can be reached e ayed est Result
to the standard value within 2

second when CAM shaft moved

maximum retarded angle(129°CRK)

into advanced angle (15°CRK).

[Figure2. CVVT Test result - Normal ]

FINISH
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e Abnormal

fovrtee ]

® Test Purpose

This test checks whether there is
an error in the camshaft valve or in
the CWVT ol control valve.

® Test Conditions

- Engine RPM : between 600rpm
and 5000rpm.

- Engine oil temperature: hetween
20 *C (68°F) and 90 ‘C (194°F)

* Diagnostic Tips

- Verify that there are DTC(s) for
relating CVV'T system or vehicle is
in Limp home mode.

#® Test Description

Check the function of CYVT by
driving the Actuator using
communication between control
unit and tool. If it does not reach
the reference value within the pre
-determined time frame, it is
assumed that there is an fault in
the actuator. Check whether the
CAM shaft position can be reached
to the standard value within 2
second when CAM shaft moved
meximurn retarded angle(129°CRK)
into advanced angle {15'CRK).

# Current Data

Ttem | Value
CAM Objective Position: 129.0 'CRK
CAM Current Position: 129.0 'CRK
Engine RPM: 640.0 RPM
Engine Oil Temperature: 77.0°C
“ CWVT Action
Ttem Value
CVW'T Working State: CVW'T Enable
CVVT Progress State: POS_END
* Results

I DTC related to the CWWT has been found. Check the DTC and diagnose the system. I

Displayed Test Result

[Figure3. CVVT Test result— abnormal]

7 ++ GDS ++ — Micrasoft Internet Explorer

(I DTC Match
B AILEO] AIRER S

3 DIC List
B1ZHEY

} ‘ & B B B2
ment REport

4L CVVT[S\@ENG\NEIG 24L CVVT(S\EM

(=)

8 DIC

Erase All DTG

Description

State
POO11 "A" Camshaft Position-Timing Over-Advanced or System Performance(Bank 1)

£ Freeze Frame (]

Freeze Frame is NOT supported in this system

o oo [ [ L5

[Figure4. DTC code shown]
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GDS:- MAF/TPS/ECT Circuit Test

Appendix

1. Purpose

This test mode is used to diagnose the symptoms like engine stalling or intermittent engine
shaking possibly caused by the MAF (Mass Air Flow) sensor, which could have an intermittent

wiring problem.

2. Logic

It retrieves the error bit from Shadow failure memory and displays the output data in graph

form.

3. Method

Press the MAF/TPS/ECT Circuit Test button to enter the Circuit Test mode and then
monitor the data continuously. Analyze the graph data to find out possible wrong conditions.

A possible problem can be found by monitoring the output signal while shaking the sensor

wire or vehicle driving.

1) ® : Normal range

2) @ : Intermittent disconnection

127 [127 [t

occurrence

3) © : Error bit test reading range

== Open o short to ground in MAF senser sgnal creut
Shart b Battery i MAF sansee sgnal creut
— MAF sensor ata — Enpne RPM

9.0 kgt 66 rpm

* Diagnostic Tios.

I cirve rvermRtent fault of wimg
makuncton;

- Regar the connechor o wing
haemass,

[Figure 1. MAF sensor wiring poor connection test |
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4. Use example

I oy
e Normal range
[z [127 (50 fzson
4 kg 51 g
e |

e Abnormal
e con 1

| |
Intermittent disconnection occurrence

794 156 100 4008

® Tast Method

BES apm

[Figure 2. MAF sensor wiring disconnection
test —Normal]

[Figure 3. MAF sensor wiring disconnection
test —Abnormal]

% TPS(Throttle Position Sensor) / ECT(Engine Coolant Temperature) sensor can be tested by

Circuit Test Mode as well.

=t

Intermittent disconnection occurrence

755 180 %080

[izr [0 [zoa0,

 ccr i = |

.... Intermittent disconnection occurrence
® Pest Conddtion

o e o

— pun o wort m EcY Al
* Test Method I i =
LR 568 1pm
T [ nen |

[Figure 4. TPS sensor wiring disconnection
test —abnormal]

[Figure 5. ECT sensor wiring disconnection test
-abnormal]
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GDS:- EVAP Test

Appendix

1. Purpose

This test mode is used to check the function of evaporative system on vehicles with OBD-
I, and to make diagnose easier by displaying the test result in a graph form. This Mode is

helpful when checking the operation and checking for leakage of EVAP system.

2. Test Logic

The EVAP Test mode is built into the ECU and can be activated by using the GDS. The

system monitors the tank pressure sensor while activating the PCSV valve, and Canister close

<
=N
<
o

3. Test Method

When the “Start” button is pressed, the engine ECU automatically checks the readiness of
evaporative system leakage test. If the leakage test is ready, the ECU activates the Canister
purge solenoid valve and close valve to make suitable vacuum condition in the fuel tank
system at an appropriate time. The ECM monitors the changes in vacuum/ pressure in the
fuel tank system within a given time.

The test results will be displayed on the screen and the ECM will generate a DTC if the

measured value excess the limit value.
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= It & sufficient vacuum cannot be
Test terminated if too much et
Evap. gas ganerated m'am“ 5, Qiven _u!

Canister Purae H
Solenoid Valve H open
1 | Closed L i Closed
Canislar Purge H H I H H I -
Closed vaive o H Closed H i eipun Closed
!

Fuel Tank Pressure |

H iDiagnosis) H
| cDetar Vapor Evacuation Delay Time "Hor Small | qoelEy Znd Vapor
| Time for | Gemneration H for Leak Le Check Time for Seneralion
Fressure Free Check Ak Pressung L

Stabitization Stabilization

Case1) The fime period for evacuation between pressure -3hPa 1o -4hPa ) 20 sec,

Casel) The time period for evacuation to —15nPa » 30 sec.

Valve Open Stuck :
The pressure diflerence
between Band A { -2hPa

[Figurel. EVAP Monitoring logic]

4. How to judge

EVAP Test

+ Graph

Difference value for fuel tank pressure

* Test Purpose

This test is ta whether evaporated 40 30 50 OPEN10OD
gas is leaking or not by using

actuator driving test mode.

* Diagnostic Tips

Check whether any DTC codes are
founded relating EVAP system.

40 30 [0 CLSE0

[% = F_TANK PRS LAMDA = PCV DUTY
= CLOSE W/V FUEL LEVEL
+ Test Items
Item [ value ]
F_TANK PRS 0.2 hPa
LAMDA 0.5 %
PCV DUTY 3.0 %
CLOSE V/V OFF
FUEL LEVEL 45.8 %
RPM 657 RPM
MAF 181 ma/st
Test result is 0.K.

[Figure 2. Screen of testing the EVAP leakage]

- After running the test mode, if there is a leakage, ECU will show the relevant DTC. For

more detailed diagnosing, refer to the graph shown in Figure 1.
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6. Use example

¢ Normal
Pressure change in fuel tank
o Test Purpose * Graph Pressure sensor
This test is to whether evaporated 40 30 50 OPEH1LU
gas is leaking or not by using
actuator driving test mode.
0 a 25 50
# Diagnostic Tips
Check whether any DTC codes are
founded relating EVAP system.
-40 =30 [0 CLSEQ
k = F_TANK PRS LAMDA = PCV DUTY
= CLOSE V{V FUEL LEVEL
¢ Test Items
Item ‘ Value
F_TANK PRS 0.2 hPa
LAMDA 0.5 %
PCV DUTY 3.0 %
CLOSE V/jV OFF
FUEL LEVEL 45.8 %
RPM 657 RPM
MAF 181 mgjst
Test result is 0.K.
Tes: Swp
[Figure3. Screen of testing EVAP leakage - Normal]
¢ Abnormal
No pressure change in fuel tank.
* Test Purpose * Graph
This test is to whether evaporated 40 30 S0 OPEH100
gas is leaking or not by using
actuator driving test mode.
] 0 25 50
* Diagnostic Tips
Check whether any DTC codes are
founded relating EVAP system.
40 |30 [0 CLSEl0
=== F_TANK PRS LAMDA = PCV DUTY
= CLOSE V/V FUEL LEVEL
[% + Test Items
Item | Value
F_TANK PRS -1.0 hPa
LAMDA 0.1 %
PCV DUTY 15.6 %
CLOSE V/V OFF
FUEL LEVEL 45.9 %
RPM 665 RPM
MAF 177 ma/st
EVAP. system malfunction.
Te Sp

[Figure4. Screen of testing EVAP leakage - Abnormal]
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GD);%?;,'%“:: Belt Timing Test

Appendix

1. Purpose

This test mode is to inspect the position and condition of the timing belt. If the engine has
hard starting, engine stall, or engine shaking it can be due to a jumped timing belt, poorly
positioned belt or an excessively loosen belt. This test mode can analyze the belt position and

condition by comparing signals between CKP sensor and CMP sensor.

2. Test Logic

By inspecting the teeth position signal of CKP sensor where the CMP signal is ascending
and descending, the assembled timing belt condition can be checked indirectly. (Timing mark

for both the camshaft and crankshaft gear should be marked at same location all the time.)

3. Method

If a technician needs to check the belt timing after assembling the engine or replacement of
the timing belt, it is possible to check the timing of the belt without disassembling the timing
belt cover. It is also possible to find out the correct timing position of belt just by cranking the

engine when the engine can not be started.

* This test mode is only applicable when the sighals of CKP/CMP sensor is normal.
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4. How To judge

Belt

ng Test

@ Test Purpose # Test Items

This test checks a mechanical error
in the assembly of Timing Belt by
comparing CKP and CMP signal
using by serial communication.

* Diagnostic Tips

Reference Value
CKP position when CMP is located
faling edge : 38
CKP position when CMP is located
rising edge : 98

- Ttis OK ff there can be
deviations of 1~3 tooth according
to the belt tension status.

- If miss the one sprocket tooth,
there can be deviations of 5~6
tooth.(Timing adjustment and
repair needed)

N Displayed test result

Tips FINISH

[Figurel. Screen of testing the Timing Belt]

- By inspecting the teeth position signal of CKP sensor where the CMP signal is
ascending and descending, the timing belt position and condition can be checked

automatically. (Please refer to the described guide if needed.)
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GD);%?;%W Ignition Test

Appendix

1. Purpose

This mode will test the secondary ignition system including ignition coils, spark plugs, and

checks for high-voltage leakage causing engine shaking or poor acceleration.

2. Logic

As you know, the energy produced by the ignition coil is dispensed as voltage over time.
The higher the voltage demand, the lower the duration of the spark, and visa versa. By
monitoring the spark duration we get an indication of the voltage demand of the ignition
system. The ignition coils, ignition wires, spark plugs, compression and fuel ratio will all

effect the voltage and time of the spark.

3. Method

When the “Ignition Test” mode button is pressed, the spark duration is monitored for each

cylinder then displayed both in graph form and text form.
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4. How to judge

Ignition Test |
o l_ Displayed graph value
& Grapl

This Test is to check the problem 5.0 ms
in an injectar by measuring the .
change in rprm when an ininjector

is paused intentionally,

# Test Object

# Diagnostic Tips

Check the ignition system with
camparing the spark duration time
of each cylinder relatively.

0.0 ms

# Spark duration time

= 15t Cylincer 2nd Cylinder = 3rd Cylinder
Long : Too small plug gap = d4th Cylinder Sth Cylinder 6th Cylinder
Low cormpression ratio
Rich air/fuel ratio
Short : Worn electrodes
Too large plug gap

# Test Items

High resistance in high

te%sinn code ? Item [ value
High compression ratio 1st Cylinder burn time duration 2.1 ms
Lean air/fuel ratio 2nd Cylinder burn time duration 2.0 ms
3rd Cylinder burn time duration 2.1 ms
. . 4th Cylinder burn time duration 2.0 ms
¢ Spark Ignition Duration Sth Cylinder burn time duration 2.1 ms
6th Cylinder burn time duration 2.1 ms

Displayed Text Value 41

[Figure 1. Ignition channels Test mode screen]

- Duration of all the cylinder’s spark can be compared to determine if one or more cylinders

are out of the normal. (Refer to the guide on the left side of the main screen for guidance.)

% Conditions that can be checked with the spark duration (ms)
- 1gnition coil condition
- High-voltage cable leakage
- Spark plug condition
- Combustion pressure status

- air/fuel mixture status
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5. Use example

e Normal

* Test Object

This Test is to check the problern
in an injector by measuring the
change in ram when an in injectar
is paused intentionally.

* Diagnostic Tips

Check the ignition systern with
compating the spark duration time
of each cylinder relatively,

# Spark duration time

Long : Too smal plug gap
Low compression ratio
Rich airffuel ratio
Shart | Waorn electrodes
Too large plug gap
High resistance in high
tension code
High compression ratio
Lean airffuel ratio

#* Spark Ignition Duration

* Graph

5.0 ms

— 15t Cylinder
= 4th Cylinder

# Test Items

Current Measured Value

2nd Cylinder
Sth Cylincer

ath Cylinder

Item

| Walue

1st Cylinder burn time duration
2nd Cylinder burn time duration
3rd Cylinder burn time duration
4th Cylinder burn time duration
5th Cylinder burn time duration
Gth Cylinder burn time duration

2.1 ms
2.0 ms
2.1 ms
2.0 ms
2.1 ms
2.1 ms

[Figure 2. Ignition channels(6cylinders) test mode—normal]
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1) O® duration for each cylinder shows equal data values. Assumed as normal.
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e Abnormal

lomonten S |

oo Malfunction of 1% & 4" Ignition System
#® Test Object

This Test is to check the problem 5.0 ms
in an injector by measuring the .
change in rpm when an in injector

is paused intentionalky,

* Diagnostic Tips
Check the ignition system with

comparing the spark duration time
of each cylinder relatively,

. SN WENNE NN

® Spark duration time
1ot Cylinder 2nd Cylinder 3rd Cylincer
Long : Too small plug gap = 4th Cylinder Sth Cylinder gth Cylinder
Low compression ratio
Rich airffuel ratio
Short : ‘wWorn electrodes Test Items
Too large plug gap
High resistance in high
tension code Iterm _I Yalug
High cornpression ratio 1st Cylinder burn time duration _3,. 12 ms_ ¢
Lean air/fuel ratio 2nd Cylinder burn time duration "3t
3rd Cylincer burn time duration & a2da 05, .
& Spark Ignition Duration 4th Cylinder burn time duration _:.. 1, m‘s_,¢
P 9 Sth Cylinder burn time duration 21
6th Cylinder burn time duration 2.2 ms

Malfunction of 1% & 4% Ignition System : The value of 1% &
4™ spark duration change simultaneously

[Figure 3. Ignition channels(6cylinders) test mode —abnormal]

1) ® No. 1 and 4 Cylinders have different data values. Assumed as abnormal.

| Ignition Teat

Malfunction happened previously

* Test Dbject

This Test & to check the problem
N an injectoe by meanang the
change In 1om when an I njector
s paused ntentionaly.

* Dhagnostic Tips
Check: the igrition system with

compirig the spark duration time
of each cyinder relatively.

# Spark duration time
= 15t Cylruier 2nd Clrdor
Long : Too sl phug gio — ath Cybrdor Sth Cylnder
Low COMpraseon Ltio
fich 3 ffusl ratio
Short : Wom elactrodes * Test Ttems e
Too Lge phug gap .
t h
P revictanoe in Foh Ttom = Vi - |
High comgredton ratia 1st Cyinder burn time duration = 21 ms L3
Lean arfhl ratio 2nd Cylndar bum tima duration . 2.0 e .
Ird Cylrder burn time duration . 2.2 ms -
- 4th Cylnder bum time duration " 21 ms =
* Spark Ignition Duration Sth Cybncdor bum tme duration H 21 ms 0
6th Cyinder time duration - 21 ms -
aassssszaaaad

Current Measured Value

[Figure 4. Ignition channels(4 cylinders) test mode]
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GD);%&T%W Oxygen Short—trip Test

Appendix

1. Purpose

This mode will test the performance of the O2 sensor(s) by monitoring the reactions of 02

sensor while varying the air/fuel ratio

2. Logic

By using the Short Term Fuel Trim function, the ECM will move the fuel mixture rich to
lean for 3 seconds while monitoring the O2 sensor signal. The system will display the 02

sensor signal as it reacts to the changes in fuel mixture.

3. Method

When O2 sensor Short-trip test mode is pressed, the reaction of O2 sensor is displayed
while the air/fuel amount is varied. The display will show the command to the fuel system to
move the mixture rich and lean. Also displayed is the response from the O2 sensor(s) to the

changes in the fuel mixture.

a1
-b
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4. How to judge

Oxygen Short trip Test

#* Test Purpose ot o

€ = e e e = = -

|
This test is to check individual 1000 1000 1.2
performance of HO2S, when a fuel [~
amount Is increasing or decreasing, B
by monitoring its response at flick 5
of 3 second.

500 (500 1.0
# Test Description I

When "Shart trip fuel trim test” i B
activates it shows current data of
the HO2S for 3seconds then it wil
show a round-trip from rich to lean
for 2 cycles in every 3 seconds.
Then It wil show the current data
again.

="
=

= QOxySensor(B151)
# Test Condition OxySensor(B251) ‘ 433 mv ‘ ‘ 803 mv ‘

A/F Ratio

- Idle after warm up the engine
(above 80 'C (176(°F))

# Diagnostic Tips

- If there is no response in HO2S,
check the HO2S

START FINISH

[Figure 1. O2 sensor Short trip |

1) ® Section where the fuel was deliberately reduced or increased.
2) M fuel amount deliberately decreased (Air/fuel ratio lean)

3) © fuel amount deliberately increased (Air/fuel ratio rich)

- Check the voltage of the O2 sensor(s) to see that it follows the command of the ECM as
the Air/Fuel mixture is changed.
- Reaction in O2 sensor.
e Air/Fuel ratio (rich): O2 sensor higher voltage signal

e Air/Fuel ratio (lean): O2 sensor lower voltage signal
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5. Use example

e Normal

| Oxygen Short trip Test |

# Test Purpose ¢ Graph

This test is to check indvidual 1000 1000 1.2
performance of HO2S, when 3 fuel ~
amount is increasing or decreasing, r
by monitoring its response at flick L
of 3 second.

(500 500 1.0
® Test Description —

When "Short trip fuel trim test” is L
activates f shows current data of
the HO2S for 3seconds then it wil
show a round-trip from rich to lean
for 2 cycles in every 3 seconds.
Then It will show the current data
again.

[=T
=
=
=

= (xySensor(B151)
® Test Condition OxySensor(B251) ‘ 133 m¥ ‘ ‘ 803 mv ‘

AJF Ratio

- Idle after warm up the engine
(above 80 ¢ (176(°F))

The output voltage of HO2S(B1S1/B2S1) is OK

® Diagnostic Tips

- If there is no response in HO2S,
check the HO25

[Figure 2. O2 sensor Short trip Test screen — normal]

- The O2 sensor signals follow the lean/rich command of the ECM as the fuel mixture

changes.
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e Abnormal

The output voltage of HO2S(B1S1) is OK

® Test Purpose Graph

This test is to check individual 1000 1000 1.2
performance of HOZS, when a fuel [
amount is increasing or decreasing, B
by monitoring its response at flick N
of a secand.

500 500 1.0
* Test Description —

when “short trip fuel trim test” is 5
activates it shows current data of

the HO2S for 3secands then it wil
show & round-trip from rich to lean P

for 2 cycles in every 3 seconds. 0 0 0.8
Then It wil show the current data

again.

= OyySensor(B151)

# Test Condition 2}‘;?:_50(8281) 501 m¥ 569 mV
atio

- Idle after warm up the engine

{ahove 80 °C {176(T]) Performance Test of HO2S(B2S1) is N.G

# Diagnostic Tips

- If there is no response in HOZ2S,
check the HO2S

START FINISH

[Figure 3. 02 sensor Short trip Test screen — abnormal]

- The one 02 sensor signal does not follow the lean/rich command of the ECM as the fuel

mixture changes.
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GD)%;‘W ISA Short-trip Test

Appendix

1. Purpose

This test mode will check the mechanical condition of Idle Speed Actuator (ISA) valve. A
malfunctioning Idle Speed Actuator Valve may cause engine shaking, poor idle, or engine

stalling.

2. Logic

With the engine idling, the GDS performs the ISA Duty control (Short Term Adjustment)
function test while monitoring the value changes of engine RPM, ISA duty change, and ISA

adaptation at short trip time to check the function of the ISA valve.

3. Method

When ISA Short-trip test mode “Start” button is pressed, GDS automatically varies the duty
cycle of the ISA valve and then, displays the changes in data (ISA valve duty change, Engine
RPM, ISA adaptation values) in graph form. Users can use the graph data to analyze the
functionality of the ISA valve.
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4. How to judge
[Isa sharwpTest - mm e

I1SA Short trip Test

# Test Purpose

This test is to check the
performance of the ISA Actuator
by monitoring engine RPM, ISA
Duty, ISA adaptation value. ISA wil
be initialized when ignition switch is
turned off for more than 7
seconds.

® Test Condition

- Idle after warm up the engine
(above 80 °C (176(°F))

= Engine Speed = ISA Duty == I5A Adaption I54 Duty Order

# Diagnostic Tips
If measured 15A duty different # Test Items
from the clculated ISA duty value
gither the engine RPM, consider
checking parts refated to ar intake. Item | value

Engine Speed 755 rpm

ECT sensor 92.3'C

15A Duty 17.8%

ISA Adaption k 4.9 %

START FINISH

[Figure 1. ISA Short-trip Test]

1) @ Range of ISA valve Duty cycle increased
2) ® Range of ISA valve Duty cycle decreased
3) © ISA valve commands the Duty to increase or to decrease (Approximately by 10%)

- Check the waveform for engine RPM, which follows the ISA valve duty variation.
o When ISA valve duty increases: engine RPM increases / ISA adaptation value decreases

o When [SA valve duty decreases: engine RPM decreases / ISA adaptation value Increases

If the air intake increases, ISA adaptation value is decreased and if the air intake increases,
ISA adaptation value is decreased.
The ECU uses the ISA adaptation value to control the basic ISA valve duty values to maintain

the engine idling RPM.
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5. Use example

e Normal

1SA Short trip Test

Engine RPM

# Test Purpose

This test is to check the
performance of the ISA Actuator
by monitoring engine RPM, ISA
Duty, ISA adaptation value. ISA wil
be initialized when ignition switch is
turned off for more than 7
seconds.

* Test Condition

- Idle after warm up the engine
(above 80 ¢ (176(°F))

== Engine Speed = 154 Duty = [SA Adaption 15A Duty Order

# Diagnostic Tips

If measured ISA duty different » Test Ttems ISA Duty Ratio
from the calculated ISA duty value
either the engine RPM, consider

checking parts related to air intake. Itern | value
Engine Speed 755 rpm
ECT sensor 92.3'C
15A Duty 17.8 %
154 Adaption [}g 49%

START FINISH

[Figure 2. ISA Short—trip Test screen — Normal]

- Engine RPM varies according to ISA valve variation

(Check the ISA Actual Duty, RPM and ISA Adaption as compared to the ISA Command Duty.)
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® Abnormal
ISA Short trip Test
® Test Purpose Graph | |
This test is to check the 1500100 20

performance of the [SA Actuator

by monitaring engine RPM, 154

Duty, 1A adaptation valug, IS, will

be initialized when ignition switch is

turned off for rore than 7

seconds. 100050

* Test Condition

- Idle after warm up the engine ] 20
(abave 80 T (176(F))
= Engine Speed IS4 Duty IS4 Adaption IS4 Duty Orcler
# Diagnostic Tips
If measured ISA duty different Test Items
from the calculated 1S54 duty value
gither the engine RPM, consider
checking parts related to air intake, Item | value |
Engine Speed 1058 rpm
ECT sensor 923 'C
IS4 Duty 22.9%
154 Adaption -11.6 %

[Figure 3. ISA Short-trip Test screen — abnormal]

- There is no change in engine RPM in @and® sections.

(Check for air leakage or ISA valve malfunction at specific operating range)
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GD)%;‘W MAF Short-trip Test

Appendix

1. Purpose

This test mode is to test the MAF (Mass Air Flow) sensor fault. A faulty MAF may cause

engine shaking, poor idle, or engine stalling.

2. Logic

At Engine idling condition, the user monitors the MAF sensor data while varying ISA Duty
values by GDS. Users can analyze the MAF sensor data values to determine whether the MAF

sensor is malfunctioning.

3. Method

When test button is pressed, GDS automatically varies the ISA duty valve amount and
displays the relative data such as ISA duty order, Engine RPM, Air flow (Kg/h), Air flow

(mg/st) in graph form. User can analyze the displayed data to check MAF sensor functionality.

- Air flow (Kg/h): MAF (Air intake) intake air measured from the sensor.

- Air flow (mg/st): Maximum intake air for one cylinder per one stroke.
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4. How to judge

MAF Short trip Test

# Test Purpose

This test is to chack the 150050 200 100
performance of the MAF sensor by L L L
monitoring MAF value when RPM is
delberately decreased or
increased.

* Test Condition

- Idle after warm up the engine L F Ok
(above 80 C (176°F)) L L L

sl [0

# Diagnostic Tips

IF measured MAF value different == Engine Speed = MAF (kg/h) = MAF (mg/st) 154 Duty Order

from the calculated ISA duty value,

check the part relating intake air

system. + Test Items
Ttem \ Value
Engine Speed 754 pm
ECT sensor 923°C
MAF (ka/h) 13.7 Ka/h
MAF (ma/st) 103.0 ma/st

START FINISH

[Figure 1. MAF Short-trip test]

1) ® Range of ISA Duty valve increase
2) ® Range of ISA Duty valve decrease

- Check whether there is change in engine RPM when ISA valve duty changes.
e [SA duty valve increases: engine RPM increases / Air flow increases

o [SA duty valve decreases: engine RPM decreases / Air flow decreases

3¢ This test can only be performed when ISA valve functionality is normal.
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5. Use example

¢ Normal
MAF Short trip Test
# Test Purpose + Graph MAF Sensor
This test is to check the 150050 200 100

performance of the MAF sensor by L L L
monitoring MAF value when RPM is
delberately decreased or
increased.

* Test Condition

- Idle after warm up the engine L F Ok
(above 80 C (176°F)) L L L

S0 o o
# Diagnostic Tips
If measured MAF value different = Engine Speed = MAF (ka/h == MAF (mg/st) 1SA Duty Order
from the calculated ISA duty value,
check the part relating intake air o0
systerm, + Test Items ISA Duty variation

Ttem | value

Engine Speed 754 pm

ECT sensor 923°C

MAF (ka/h} 13.7 Ka/h

MAF (mg/st) 103.0 mgfst

START FINISH

[Figure 2. MAF Short-trip test screen —normal]

- MAF sensor data values are changing when ISA valve data values vary.
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e Abnormal

MAF Short trip Test

& cranh No signal change at MAF sensor
® Test Purpose rap

This test is to check the 150030 200 100
performance of the MAF sensar by L L
monitoring MAF value when RPM is
deliberately decreased or

increased. r

loo0gs 100 so

® Test Condition
- Idle after warm up the engine L L
(above 80 *C (176°F))

) ) W0 o oo
* Diagnostic Tips
Tf measured MAF value different — Engine Speed MAF (ki) == MAF (mg/st) ISA Duty Order
from the calculated 1SA duty value,
check the part relating intake air . .
system. P— ISA Duty Variation
Ttem | Value
Engine Speed 754 rpm
ECT sensor 92.3'C
MAF (kg/h) 13.7 Ka/h
MAF (majst) 103.0 mg/st

START FINISH

[Figure 3. MAF Short—trip test screen — abnormal]

- MAF sensor data values are fixed when ISA valve data values vary.
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G PCSV Test

Appendix

1. Purpose

This test mode is to check the function of the Purge Control Solenoid Valve (PCSV). A

faulty PCSV may cause engine vibration or idle concerns.

2. Logic

The PCSV duty control (Short Term Adjustment) function operates the PCSV valve to 35%
for 5 seconds and then reads the variation in air/fuel ratio correction to diagnose the PCSV

valve indirectly in a short period of time.

3. Method

When the PCSV test mode “Start” button is pressed, it automatically operates the PCSV
valve then displays the data such as MAF sensor, ISA valve duty, PCSV valve duty, air/fuel
ratio correction in graph form. Users can check the functionality of the PCSV valve by

analyzing the air/fuel ratio correction (B1/B2).



User’s Manual

4. How to judge

| PCSY Yalve Test

#* Test Purpose # Graph
The purpose of this test is 200 50 50
checking the purge contral L L
solenoid valve's status by
monitoring A/F compensation ratio B I
when the PCSV s activating. r r
#* Test Description L 25 &
The ECM manitors air fuel ratio by - -
activating the purge control L L
solenoid valve operation duty 35% | |
for 5 seconds, o o
The short tarm fuel trim ref = MAF ISCDUTY == PCSV DUTY
e short term fuel trim ratio — TR !
changes -20% to 20%  the AIR-FUELB1 AIR-FLELB2
oxygen sensor output voltage
changes lean(below 0.45V) or rich. + Test Ttems
Item | Value
- . RPM 763 rpm
# Diagnostic T
& ps VWATER TEMP 915°C
. MAF 13.9 Kg/h
Check the purge control solenoid
valve malfunction, if there is no ISC DUTY 18.2%
response of correction value of air PCSV DUTY 0.0%
fuel ratio. OXY-B1 82.8 mV
OXY-B2 82.8 mv
AIR-FUELB1 0.2%
* Not
= ARFUELB2 06 %
This test is not working during the
fuel adaptation mode for 1 minute.
RCTECU Test Start FINISH

[Figure 1. PCSV Test screen]

1) ® PCSV valve operating range (approximately 35% duty)
2) @ Air/fuel ratio correction (B1/B2) change

- In the middle of operating PCSV valve, £20% of air/fuel ratio correction could be shown
depending on the evaporation gas stored in the canister. In other words, there will always be
a difference in air/fuel ratio correction when using the Charcoal Canister with evaporative gas.
If there is no difference in the air/fuel ratio correction value, the PCSV valve mechanism

could be faulty.
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5. Use example

® Normal
| PCSY Yalve Test
#* Test Purpose # Graph
The purpose of this test is 200 50 50
checking the purge contral L L
solenoid valve's status by
monitoring A/F compensation ratio B I
when the PCSV s activating. r r
#* Test Description L 25 &
The ECM manitors air fuel ratio by - -
activating the purge control L L
solenoid valve operation duty 35% | |
for 5 seconds, o o
The short tarm fuel trim ref = MAF ISCDUTY == PCSV DUTY
e short term fuel trim ratio — TR !
changes -20% to 20%  the AIR-FUELB1 AIR-FLELB2
oxygen sensor output voltage
changes lean(below 0.45V) or rich. + Test Ttems
Item | Value
- N RPM 763 rpm
* Di tic Tij
il VWATER TEMP 915°C
. MAF 13.9 Kg/h
Check the purge control solenoid
valve malfunction, if there is no ISC DUTY 18.2%
response of correction value of air PCSV DUTY 0.0%
fuel ratio. OXY-B1 82.8 mv
OXY-B2 82.8 mv
AIR-FUELB1 0.2%
*
Notes ARFUELB2 06 %
This test is not working during the
fuel adaptation mode for 1 minute.
RCTECU Test Start FINISH

[Figure 2. PCSV Test screen —Normal]

1) O Air/fuel ratio correction (B1/B2) is not in a fixed pattern in PCSV valve operating region.
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e Abnormal

* Test Purpose

The purpose of this test is
checking the purge control
solenoid valve's status by
monitaring A/F compensation ratio
when the PCSV is activating.

* Test Description

The ECM monitors air fuel ratio by
activating the purge control
solenoid valve operation duty 35%
for 5 seconds.

The short: term fuel trim ratio
changes -20% to 20% if the
0XyQen sensor output voltage

* Diagnostic Tips
Check the purge control solenoid
valve maffunction, if there is no

response of correction value of air
fuel ratio.

® Notes

This test is not working during the

changes lean(below 0.45V) or rich.

fuel adaptation mode for 1 minute.

Graph
20 50 50
5 &5 b5
o b
= MAF ISCDUTY PCSV DUTY
== AIR-FUELB1 AIR-FUELB2
Test Ttems
Ttem | Value
RPM 763 rpm
WATER TEMP 91.5'C
MAF 13.9 Kg/h
ISCOUTY 18.2 %
PCSV DUTY 0.0 %
OXY-B1 82.8 mv
0XY-82 82.8 mv
AIR-FUELB1 0.2 %
AIR-FUELB2 0.6 %

1) @ Air/fuel ratio correction (B1/B2) is fixed in PCSV valve operating region. (PCSV faulty)

[Figure 3. PCSV Test screen —Abnormal]
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Appendix

Idle RPM Control Test

1. Purpose

During the diagnosis process, the user can set the vehicle engine RPM to a certain RPM for

testing. This mode enables the user to set the engine RPM at a certain rate. [However, a

maximum of 950 RPM (£50) is allowed.]

2 Logic

For certain specific diagnosis, users are able to set the engine RPM at a certain rate.

3. Method

* Test Purpose
The test mode provedes techngan
£ change the engne RiM
dedberately at idie and chacks the.
VERIGH'S rERcDon,

Hiote) To check the service dita,
return 5o the man page and select
senvice dama mode.

* Tost Condition

e after warm up the engn
[abowt 20 TLEF])

* Test Desaription

- The chanped anpne RPM for
deseed vaue wil be martined

ealyed after
5.

= The engine RPN can vary
degendng en the Engne type nd
£ a0 Be 4t up T mrum
A50REM,

Sensoe output valie
Engint B2 767 (pm
Targer ko 153 1pm

Engine RPM control button
(10 rpm or 100rpm)

[Figurel. Idle RPM Control Test]

- Depending on the user’s purpose, set
the engine RPM to a certain rate and

then press the “Finish” button.

Use this test mode to perform diagnosis
on Actuation test, Sensor data and DTC

code with Scan tool or to retrieve some

specific vehicle symptoms (such as engine vibration, load compensation). If the user turns the

ignition off for 7 seconds after finishing the diagnosis, the engine RPM is automatically reset

to its initial RPM.
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DTC Back—-up Mode

1. Purpose

This test mode retrieves the DTC originally erased by the GDS when it is necessary to

know the history of the erased DTC.

2. Test Logic

History DTCs can be retrieved from the ECU Back up Memory for up to a maximum of 10

DTCs. Only the last 10 DTCs are memorized by ECU and the others are permanently erased

by ECU.

3. Descriptions

DTC Back-up Mode

# Diagnostic Tips

- Users can retrieve the erased
DTC when needed.

- Every erased DTC s display again
with setting time, and is retrisved
in order Erased.

-DTC can be shown up to 10
items, and displayed in recent
order.

.
= [orccope [pesc " & me e
= |os50 Mafunction Indicator Lamp (MIL) Control Crcult  w . 0:6 :_
Fuel Level Sensor "A” Cicuit Low Input = o, b6
- gt ©

# Confirmed DTC

DTC CODE | DESC

0650 Maffunction Indicator Lamp (MIL) Control Creutt
0462 Fuel Level Sensor "A" Circuit Low Input

0230 Fuel Pump Primary Crcuit

0560 System Vokage

0150 02 Sensor Circuit(Bank 2 / Sensor 1)

c1ot ‘Serial Communication Problem With TCM

0302 Cylinder 2-Misfire detected

0265 Cylnder 2 Injector Circuit High

0123 Throttle/Pedal Position Sensar/Switch "A” Creut High Input
1507 Idle Speed Control Actuator Circuit 2-Low

[Figure 1. DTC Back-Up Mode]

e Sustained time after DTC
generated (Adding up time is
only applied when the IG is ON)

e Currently saved DTC

e Erased DTC

——— o Sustained time before DTC code

is erased.

- Adding up time is applied only when the” IG ON” is on for more than 5 minutes.

If the “IG ON” is less than 5 minutes, time is not counted.
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