
PCM Terminal Information

[A/T]: See Automatic Transaxle Control System (SD450)

SD313-1Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (1)
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DESCRIPTION

Ground
ON/START Input
Ground
Engine Control Relay 'ON' Input
Ground
Memory Power
Wheel Speed Sensor (+)
-
-
-
-
Knock Sensor Signal
APS. 2 Ground
ECTS Ground
CMPS #2 Signal
O2 Sensor (Up) Ground
CKPS Signal
O2 Sensor (Up)  V_IP 
O2 Sensor (Up)  V_N 
O2 Sensor (Up)  V_G
-
-
-
Start Overrun (GND)
Injector #1 Control
Injector #3 Control
Injector #4 Control
Injector #2 Control
Wheel Speed Sensor (-)
MAP Sensor Supply
MAF/MAP Sensor Signal
TPS. 2 Signal

ECTS Signal
Knock Sensor Ground
APS. 2 Signal
APS. 2 Supply
CMPS #2 Ground
O2 Sensor (Up) Signal 
CKPS Ground
Vehicle Speed Input
Power Steering Sensor Signal
O2 Sensor (Up)  V_RC 
APT, PSPS Sensor Supply
-
-
Alternator (COM)
-
-
-
VIS Control
Engine Control Relay 'ON' Input
-
IAT Sensor
APT Sensor Signal
-
-
APT Sensor Ground
-
TPS Ground
APS. 1 Supply
APS. 1 Ground
CMPS #1 Signal

TPS Supply

Engine Control Relay Control

Cooling Fan Relay Control (Low)
CVVT Actuator Control Signal 1
PCSV Control
CVVT Actuator Control Signal 2
IMMO. IND.
Fuel Pump Relay Control
ETC DC Motor 1
ETC DC Motor 2
-
TMAP/TMAF Sensor Ground
IMMO. Data Line 
LIN/Diagnostic Data Line
C-CAN High
C-CAN Low
-
TPS. 1 Signal
Power Steering Sensor Ground
APS. 1 Signal
CMPS #1 Ground
O2 Sensor (Down) Signal
O2 Sensor (Down) Ground
Engine Speed Signal
-
Cooling Fan Relay Control (High)
-
-
-
-

O2 Sensor (Up) Heater

O2 Sensor (Down) Heater

IGN CYL. 1 Control (W/O SMK & IMMO.)

IGN CYL. 4 Control (With SMK / IMMO.)

Ignition Coil Shield Ground
[A/T]LINE_VFS 
[A/T]T/CON_VFS
[A/T]35R_VFS
[A/T]Input Speed Supply
[A/T]Output Speed Supply
[A/T]Input Speed Signal
[A/T]Output Speed Signal 
-
-
-
Wiper 'P' Input
Alternator(FR)
-
IGN CYL. 3 Control (W/O SMK & IMMO.)

IGN CYL. 2Control (With SMK / IMMO.)

[A/T]UD_VFS
[A/T]26_VFS 
[A/T]Shift Lock Solenoid
[A/T]OD_VFS
-
-
-
-
[A/T]Position Switch Code - S2
[A/T]Position Switch Code - S3
[A/T]Position Switch Code - S4 
Start Overrun (PDM)
Brake Light Switch
-

IGN CYL. 4 Control (W/O SMK & IMMO.)

IGN CYL. 1 Control (With SMK / IMMO.)

[A/T]SS-B
[A/T]SS-A
[A/T]Ground
[A/T]Ground
[A/T]Down Shift 
[A/T]Up Shift 
[A/T]Select Switch
-
[A/T]Position Switch Code - S1
-
-
Clutch Switch
Brake Test Switch
-
IGN CYL. 2 Control (W/O SMK & IMMO.)

IGN CYL. 3 Control (With SMK / IMMO.)

[A/T]Solenoid Power 1
[A/T]Solenoid Power 2 
[A/T]Memory Power 
[A/T]Memory Power
-
-
[A/T]Oil Temp. Sensor (-)
[A/T]Oil Temp. Sensor (+)
-
-
-
-
-
-
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DESCRIPTION

Ground
ON/START Input
Ground
Engggineine CoCCCC ntroll ReRelayayayay 'ON' Inpupuppp tttt
Grounddd
MemMememoryoryoryory PoPoPowewereer
WheWheWWW el Speeeeeedededee SSSenS sor ((+))
-
-
-
-
Knock Sensor Signal
APS. 2 Ground
ECTECTECTECTEC S GS GS GGrouoo nd
CMPCMPCMPCMPCMPS #S #S #S #S #2 S2 S22 S2 S2 Signignignignignaaaala
O2 Sensor (Up) Ground
CKPS Signal
O2 Sensor (Up)  V_IP 
O2 Sensor (Up)  V_N
O2 Sensor (Up) V G

ECTS Signalg
Knock Sensor Ground
APS. 2 Signalg
APS. 2 Supply
CMPS #2 Ground
O2 OO Sensor (Up) Signaalalal 
CKPCKPCKPCK S GS GS Grourouroundndnd
VeVeVehVe icle Speed IIInpunpunpupuut
Power Steering g Senenensorsorsor SiSiSignagnagnalll
O2 Sensor (U(U(U(Up)p)pp) V_V_VV__RCRC 
APT, PSPSSS SeSeSeSensonsonsosor Sr Sr Sr uppllly
-
-
AltAltAltA ernernernernatoatoatoat (r (r (COMCOMCOM)
-
-
-
VIS Control
Engine Control Relay 'ON' Input
-

Cooling Fan Relay Control (Low)g y ( )
CVVT Actuator Control Signal 1
PCSV Control
CVVCVVCVVCVVCVVT AT AT AT AT Actuator Control Signal 2
IMMO.O INDINDINDINDINDN .
Fuel Pumpmpmpmppp RReRRR layayayayaa CoCoCoCCContrntrntrtrtrol
ETCETCETCETC DCDCDCDC MMMMMotororrrr 111
ETC DC Motor 2
-
TMTMTMATMMTM P/TMAF SSSeSS nsoor Ground
IMMO. Data Line 
LIN/Diagnostic Dataaa Line
C-CAN Highg
C-CC CC CCCAN Low
-
TPS 1. 111 SiSiSiSignagnagnn lll
Power Steering Sensor Ground
APS. 1 Signal
CMPS #1 Ground
O2 Sensor (Down) Signal

IGN CYL. 1 Control (W/O SMK & IMMO.)

IGN CYL. 4 Control (With SMK / IMMO.)

Ignition Coil Shield Ground
[AA[A/[A/[A[A/T]L]]]] INENENENENE_VVVVFVV SS 
[AA/AAA T]T/CO/CO/CO/CO/COOON_VNNN_VN FS
[A/[A/[A/A/[A/T]3T]3T]3T]3T]35R_55R_5R__VFSVVVFS
[A//T]IT]T]IT npput St SSSpeeed Sd SSdd Supplly
[A/T]Outptutputputputututt SSpeSSpS ed Supply
[A/T]Input Speed Signal
[A/[A/[A/[A/A/T]OT]OT]OT]OOO] utputputptputututut SpeSpeSpeSpeedededed Sigigigignal 
-
-
-
Wiper r r r 'P' InInputputputputp
Alternrrnrnrnnatoattatooator(Fr(Fr(Fr(Fr(FR)R)R)R)R)RR
-
IGN CYL. 3 Control (W/O SMK & IMMO.)

IGN CYL. 2Control (With SMK / IMMO.)

[A/T]UD_VFS
[A/T]26 VFS

IGN CYL. 4 Control (W/O SMK & IMMO.)

IGN CYL. 1 Control (With SMK / IMMO.)

[A/[A/[A/[AA//TTTTT]TT SS-B
[A/[[[[ T]S]]]] S-AS-AS-AS-AS-AS
[A/T]Grourourourourouund
[A/[A/[A/T]GT]G]GT]G]Grouououououund
[A/[AA/[A/T]TT]DT]DT]Down Shhifift 
[A/T]Up Shift 
[A/AAAA T]Seleect ct Switchccc
-
[A/AA T]Position Switch Code -ee S1S1S1S1
-
-
CluCluCCluCC tchtchtchtchchh SwSwSwSSwSwitch
BraBraBraBraBraBraBB kekekekeke TesTesTesTesse t St St St St St Switwitwitwitwitwitchchchchchc
-
IGN CYL. 2 Control (W/O SMK & IMMO.)

IGN CYL. 3 Control (With SMK / IMMO.)

[A/T]Solenoid Power 1
[A/T]Solenoid Power 2
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Y/OW

CHG13-12 1 3

M

ETC MOTOR & THROTTLE
POSITION SENSOR

3259628339 1734 12 50 80

L/RP/BBr B/O

4 1 5 CHG12

727163

PYY

Br Y

W

2 3 6

ACCEL PEDAL POSITION
SENSOR

GHG01

608261

G

5 4 3 E17

363513

P

CHG-KCHG-K CHG-KCHG-ACHG-A

L/OGPGG

B/O

L G/W

6 1 2

ENGINE
COOLANT
TEMPERATURE
SENSOR

CRANKSHAFT
POSITION
SENSOR

VARIABLE
INTAKE
SOLENOID
VALVE

CHG11

1433

L/OW

4 3

1 3

BATTERY

BODY
GROUND

2

1
1

#4

#2

#1

#3

B

B/O

B B

704646

O

O

W O G/B

5
(31)
[1]

(16)
[46]

(1)
[31]

(L)
[P]

(W)
[G]

(L)
[P]

(W)
[G]

(G)
[W]

(P)
[L]

(P)
[L]

(G)
[W]

2

B/O

(46)
[16]

CAMSHAFT
POSITION
SENSOR #1

20 M13-B

SMART
KEY CONTROL
MODULE

SMART
KEY
CONTROL
MODULE

ROO

CHG14
CHG17

2
12

1 3CHG23

KNOCK
SENSOR

GHG01
1 2

F35
FUEL
SENDER &
FUEL PUMP
MOTOR

4

F35

GF03

5

B

G

88

WR

65 51

L

EMS
BOX

M

CHG-K

2

P

46

G

24

O

CLUTCH
SWITCH

13

L W

14

L/O

CHG-A

28

Y

CHG19

E21

CHG19
2 CHG18-4

CON-
DENSER

12 CHG18-1

12 CHG18-312

O

B

O O O O

CHG18-2

3 1

3 1 2

G/B

CHG-K

Br

57 54

E19

P

1 3 2

E35

WR

43 1 2CHG08

40

BrP/
B

B

W/OW

8485941920184293

R Gr PGY

R

54 6 3 1 2

43 12

E18 M08

1

29

L/W

CHG-A

3

1

44

43

86

L/O

21

75

INSTRUMENT
CLUSTER

INJECTOR
#1

INJECTOR
#3

INJECTOR
#4

INJECTOR
#2

OIL
CONTROL
VALVE #2

OIL
CONTROL
VALVE #1 MAP SENSOR

OXYGEN
SENSOR
(UP)

OXYGEN
SENSOR
(DOWN)

CHG16

R

43 1 2

YGr/
B

R

163893

OXYGEN
SENSOR
(UP)

A/C PRESSURE
TRANSDUCER

Gr

Not
Used

STOP LAMP
SWITCH

73

Not
Used

Not
Used

52

P

W

W PBr

81 4143

POWER
STEERING
PRESSURE
SENSOR
(W/O MDPS)

CHG311 3 2

6866

CHG05-2CHG05-1

G/OG/O

YG

11 22

53

G

74

B

30 31

L/O L

28272625 7877

CHG24-2
CHG25

CHG24-4CHG24-3CHG24-1

W

YGrL/OB

YLG YW

1 2222 111

PURGE
CONTROL
SOLENOID
VALVE

67

CHG21

W

L/W

21

See
Vehicle
Speed
System

See
ABS/ESP
System

2 1 3 3

9

Not
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91 1537

GrW

CHG13-2

CAMSHAFT
POSITION
SENSOR #2

R

2 1 3

P C M

U

P

76
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SD313-2Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (2)

Full Circuit Diagrams

See 
Starting
System

See Wiper &
Washer System See 

Charging
System

See 
Cooling
System

IGNITION COIL
[With IMMO./Smart Key]
{W/O MMO.& Smart Key}

HOT IN ON
OR START

E/R
FUSE &
RELAY
BOX

F/PUMP

F37 20A
F/PUMP

RLY. 1

IGN
COIL

F31 20A

INJEC
-TOR

F34 10A

RLY. 3

See Data Link
Connector

10 M13-C

1 M13-D

69

O

Br/OL

W/O
M38

IMMOBILIZER
MODULE

5
With

Smart Key
W/O
Smart Key

With
Smart Key

W/O
Smart Key

With EURO V W/O EURO V

7

O

29

W

1 2

P S

E28

FRONT WHEEL
SENSOR RH

1 E33

BATTERY
SENSOR

F12 15A
6

F32 10A
9

F33 10A
10

F36 15A
3

F39 30A
1

W/O ABS & ESP

W/O
Euro
III/IV/V,
BOBD

With
Euro

III/IV/V,
BOBD

Y/OW
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MODULE

88
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65 51

L

EMS
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2

P

46

GGG
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O

CLUTCH
SWITCH

13
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28

Y
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3 1
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CHG-K
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57 545757557

40
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B
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8485941920 999184293

R Gr PGY

292929929

L/W

CHGG-AGGG

1

44444444

43

86686686

L/OO
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YYYYGGr/GGr//Gr//
B

RRR

163893

GGr

Not
Used

73

Not
Used
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52525252522

W PBrBB

81 41111 4143434343436868666666

YYGGGG

53

G

74

B

30 310 310 31313

L/O L

228282727772666252525 7877 7877 787 7877 78

WYYYYLGG YW

67677

L/WL/W//W/W

See
VehiclVehiclee
Speed
System

See
ABS/ESABS/ESPP
System

2 1 3 3

999

Not
Used

911911 153737 1537 1537

GrWW

P C MMMM

677666

Y/OY/Y/O/O/O

See
StartiStartingnggg
System

g

See WiWWWiW per &
Washer System See

Chargingg
SystemSystemSystem

g g
See

Coolingg
SSystemSystemSystem

g

IGN
F31 20A

INJEC
F34 10A

10 M13-C

6999

OOOOO

Br/OL

With
Smart Key

W/O
Smart Key

7

O

29

W

F32 10A
9

F33 10A
10

W/OW/O
Euro
III/IVI/IV/V,/
BOBDBOBBOBOBBOB

Wi hWith
Euro

III/IV/V,
BOBDBOBDBOBDDD
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HOT AT ALL TIMES
EMS
BOX

P.29
C.20-8

P.23

E352 14

E35

0.85R

3

0.3Br0.75B 0.3G/B0.3
P/B

0.5W 0.5P0.85B

SD313-3Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (3)

PCM
P.21
C.30-2

70

1.25G

2 EF21
P.69

P.24
C.81-1

P.125

1.25G

10

F355

F354

GF03

1.25B
0.3G/B

E/R-A

64

0.5W

11 9

6

2.0R

20

0.5R

16

0.5L/O

CHG-K

M

0.5L

CHG24-31

CHG24-32

26

P.36
C.30-7

0.5P

0.5Y

CHG24-41

CHG24-42

27 8494 85

0.5G

CHG24-11

CHG24-12

25

P.36
C.30-7

17

0.5O

18

0.5W

CHG24-21

2 CHG24-2

28

P.36
C.30-7

P.36
C.30-7

8

A

B

11

P.134
C.40-7

P.39
C.30-4

CHG086 35

CHG08

0.85Y/O

0.5W2.0R 0.5R 0.5L/O 0.5P0.5O

0.75O 0.75Y

4

0.3G 0.3R0.75Y

42 1893

1

0.3Gr

20

2

0.3P

19

81 4 49 50 66 65 EC1162
P.23

83 89 88 EC115

E/R-B7

SNR

HTR

HTR VRC VIP VG VN

V_RC V_IP V_G V_N

OXYGEN
SENSOR
(DOWN)

INJEC-
TOR #3

INJEC-
TOR #4

INJEC-
TOR #1

INJEC-
TOR #2

FUEL
SENDER
& FUEL
PUMP
MOTOR

OXYGEN SENSOR (UP) FUEL
PUMP
MOTOR

Fuel Pump
Relay
Control

Engine
Control
Relay
Control

Memory
Power

Injector Control

SIG GNDHeaterHeater

O2 Sensor (DOWN)

P.40
C.30-3

CHG032 14

CHG033

0.3Y0.75
R

0.3
G/B

1693 38

SNR

HTR

OXYGEN
SENSOR 
(UP)

SIGGNDHeater

O2 Sensor (UP)O2 Sensor (UP)

See Power
Distribution
(SD110-6)

To F31 20A
(SD313-5)

To F33 10A
(SD313-4)

F/PUMP

F37 20A

F/PUMP

RLY. 1

INJEC
-TOR

F34 10A

RLY. 3

With EURO V W/O EURO V

With EURO V W/O EURO V

F35 15A
8

F36 15A
3

F39 30A
1

E3535E35E35

0.88885R5R5R5RR

333

1.25G

2 EF22221
PP 6P.6P 9

1.2222225G55G5G5G

10

F3554

E/R-A

0.5W

11 9

2.0R

20

0.5.5.5R

16

0.5L/O

M

0.5555PPPPPP

CHGCHGCHGCHGCHGGG24-24-24-24-24-24 111111

CHG24-12

P.36
C.30-7

17

0.50.00 O

18

CHGCHGCHGCHGCHG24-2424-24-24-24-22222111111

2 CHG24-2

P.36
C.30-7

88

A

B

11

P.134
C 40-7

CHGCHGCHGCHG08080808

0.88885Y/5Y/5YY OOOO

2.0R 0.000.5R 05R 05R 0 5L5L.5L/O/O/O0.5W 0 50 50.5PPP0 50 50.5OOO

0.70.70.70.7000.700 5O5O5O5O5O5 0.7.7.7.7.75Y55Y5YYY

444

81 4 49 5999 0 6666666 656565 EC1CCC 111162
P.23

E/REE -B777

SNR

HTR

OXYOXYGENGENN
SENSENSENSORSORSOR
(DOWN)

INJEC-
TORTORTOR #1#1#1

INJEC-
TORTORTOR #2#2#2

FUEL
SENDER
& FUEL
PUMP
MOTOR

OXYOXYOXYGENGENGEN SESESENSONSONSORRR (UP(UP(UP))) FUEL
PUMP
MOTOR

P 40

CHHHGHHH 033

SNR

OXYGEN
SENSOR 
(UP)

SeeSeeSeeSeee  Powerwerere
Disissstrtrrir bution
(SD(SDSD(SD1111110111 -6)

(SD313-5)

To F33 10A
(SD313-4) F/PUMP

RLY. 1

INJNJJNNJECEECECECEC
-TTOTOTOTT RR

F34 10A

Witth EUROU O V W/O/O EUURO O V

F35 15A
8
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EMS
BOX

OIL
CONTROL
VALVE #1

PURGE
CONTROL
SOLENOID
VALVE

VARIABLE
INTAKE
SOLENOID
VALVE

OIL
CONTROL
VALVE #2

ACCEL PEDAL POSITION SENSOR ETC MOTOR & THROTTLE POSITION SENSOR

Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (4)

A/C PRESSURE
TRANSDUCER

POWER STEERING
PRESSURE SENSOR

A
From

RLY. 3
(SD313-3)

CHG-K

2

0.85O0.5R

CHG141

CRANK-
SHAFT
POSITION
SENSOR

CAM-
SHAFT
POSITION
SENSOR
#1

3

CHG13-11 CHG13-21

0.5W

5

0.5G0.5G/O

CHG211

E/R-BE/R-A

2.5O

0.5O2.5O

7 6

0.5Gr

CHG05-12 CHG05-22

4

PCM

2 3 CHG14

39

0.5G

17

0.3P

P.40
C.30-5

P.37
C.30-4

P.40
C.30-5

TR TR

2 3 CHG13-1

83

0.5G

62

0.5L/O

P.39
C.30-6

CMP #1

TR

2 3 CHG13-2

37

0.5W

15

0.5Gr

CAM-
SHAFT
POSITION
SENSOR
#2

67

0.5L/W

CHG212

CHG171
0.5O0.5R 0.5W 0.5G/O 0.5G/O0.5R

P.33
C.30-5

50

0.5G

51 4

1.25O 2.5O

CHG172

P.34
C.30-3

P.48
C.30-3

CVVT.1
Control

66

0.5G

CHG05-11
61 EC11

P.24
C.81-1

CVVT.2
Control

CCV
Control

68 91

0.5Y

CHG05-21

E17

ETC DC
Motor 1

ETC DC
Motor 2

TPS.2
Signal

TPS.1
Signal

TPS
Supply

APS.1
TPS
Ground

0.75W

3

71

0.75P

6

72

0.3L/R

5

32

0.3Y

2

63

0.3P/B

4 1

80

0.3B/O

59

CHG12

M

2 4 5 6 1 3

0.3Y/O 0.3G 0.3W 0.3L 0.3P 0.3G/W

0.5Y/O 0.5G 0.5W 0.5L 0.5P 0.5G/B

82 60 61 13 36 35 CHG-K

P.108/192
C.20-5

17 EM11
P.69

P.23

P.23

P.23

P.38
C.30-4

P.21
C.30-2CMP #2

APS.2

SD313-4

73

0.3Br

P

5281 41

0.3L

0.3Br 0.3P 0.3W

3

0.3W

0.5W

54

0.3G/B

0.5Gr/B

2

43 57

0.3Br

0.5Br

1 E19

96 57 58 25 20 22 23 21 2459 60

P.16
C.20-5

EC11

EC11

W/O MDPS

1

P

2 3 CHG31

P.48
C.30-7

1514 32 1633

THROTTLE
POSITION
SENSOR

MOTOR

PCSV
Control

VIS
ControlEngine Control

Relay 'ON' Input

GND SIG GND SIG

CKP

GND SIG

GND SIG PWR PWR PWR

APT Sensor

SIGSIG SIG SIGGNDGND GND GND

Not Used

Not
Used

FTPS

See Power Distribution
(SD110-7)

F32 10A
9

F33 10A
10

OIL
CONTROTTRTRR LLL
VALVVAVAVA VEVVE E #1#1#1##

PURGE
CONTROL
SOLENOID
VALVE

VARIABLE
INNNTAAKEAK
SOOLENOENOID
VAALVE

OIL
CONCONCONCONCONNTROL
VALVALVALVALALVEVEVEVEVE #2

CHG-K

CHG141

CRANK-
SHAFTFTTT
POSPOSITITITIT ONONONON
SENSOORRO

CAM-
SHASSSS FFFTFF
POOOSOOO ITITIONON

ENSEEEEEE SOR
#1

CHG13-11 CHG13-2111 CHG211
0.5O2.5O

0.550.550.5GGGrGG

CHG05-12 CHG05-22

PCM

2 3 CHG14

393939

0 50 50.50 50 GGGGG

171717

0.30 30 30 3PPPPP

P.40
C.3330-50-0-0-

P.37
C.3C.3. 0-4

P.40
C.30-5

TRRRRR TRR

2 3 CHGHGHGGGGGHG13-1

838383

0.50.50 50 5. GGGG

626262

0.550 50 55L/OL/O/OL/OL

P.3P.3P.3PPP 9999
C.3C 0-6

CMPMPMPMPMPP ###1#

TTTRTT

2 3 CHG13-2

373737

0.50.50 550 50 WWWWW

151515

0.50 50 500 5GrGrGrG

CAAMMA ---
SHAAAFTFTFT
POOSSO ITITITIONONN
SENNENSORSORSOS
#22#2#2

67

00.500 L/W

CHGCHGCHGCHH 2121212

CHG17111
0.5O0.5R 0.5W 0.5G/O 0.5G/O0.5R

P.3P 3P 3P 33
C.30-5

505050

0.50 50 50 5GGGGG

51 444

1.25O 22222.5O.5O.5OO55O

CHGCHCHGCH 172

PP.34
C.C.3C.C.C.30-3

P.4888888
C.30-333333

CVVT.1T.1T 1T.1
ConConConConC troroolll

666666

0.555555GGGG

CHG05-05-05-05 111
61 EC11

CCVCVVVVVVCVVT 2TT.2T.2
Control

CCVCVCCVCVCCVV
Control

6668 91

00.55.50 YYY

CC GCHGCHG0505-221111

ETC DC
Motor 1

ETC DC
Motor 2

TPS.2
Signal

TPS.1
Signal

TPS
Supply

APSAPSAPSAPS 11.1
TPS
Ground

71 72 32 63 80 5982 60 61 13 36 35 CHG-K

17 EM11
P.69

P.23

P.21
C.30-2CMPPPPP #2#2#2#2#2#2

APSAPSAPSAPS 22.2

73 5281 41 5443 57

EC111514 32 1633

PCSV
Control

VISVVVVVV
ConConConCononnnono trotrotrotrortrotrotrroolllEnnngine CoCoCoCC ntntntrntrntrooololol

Reeele ay 'ONONONONON' I''' I' npupupupuputttt

GNDGNDGNDGGND SIGSISIGSIGSIS GNDNDGNDGNDGNDDND SIGGGGG

PCKPCKPCKP

GNDGNDDGND SIGGGGG

GND SIG

APT SSensor

SIGPWRGND G GSIG PWRSIG PWR SIG

Not
Used

FTPS
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (5) SD313-5

1.25B

0.5B/O

1.25G 1.25W

1.25G 1.25W

0.5B/O 0.5B/O 0.5B/O

CYL.4CYL.3

(46)
[16]

(31)
[1]

(1)
[31]

(16)
[46]

CYL.2CYL.1

CHG-A

2.0O

2

E/R-A18

1.25O

CHG192

CHG191

B

2

1

2
(CHG18-3)
[CHG20-3]

(CHG18-1)
[CHG20-1]

(CHG18-1)
[CHG20-1]

(CHG18-4)
[CHG20-4]

(CHG18-4)
[CHG20-4]

(CHG18-2)
[CHG20-2]

(CHG18-2)
[CHG20-2]

1 (CHG18-3)
[CHG20-3]

2

11

2

PCM

0.5B/O 0.5B/O
0.5B/O0.5B/O

0.5B/O

1 EC11

1.25O

1.25O1.25O1.25O1.25O

GHG01

1.25P 1.25L

1.25P 1.25L

1.25L 1.25P

1.25L 1.25P

1.25W 1.25G

1.25W 1.25G

W/O IMMO. 
&  Smart Key

W/O IMMO. 
&  Smart Key

W/O IMMO. 
&  Smart Key

W/O IMMO. 
&  Smart Key

With IMMO. 
or Smart Key

With IMMO. 
or Smart Key

With IMMO. 
or Smart Key

With IMMO. 
or Smart Key

P.23

P.21

P.39
C.30-6

P.35
C.30-5/6

P.35
C.30-5/6

P.35
C.30-6

P.35
C.30-5/6

P.24
C.81-1

P.21
C.30-1

Shield

Ignition Coil Control

CONDENSER

IGNITION
COIL #4

IGNITION
COIL #3

IGNITION
COIL #2

IGNITION
COIL #1

(   ) : With IMMO. or Smart Key
[   ] : W/O IMMO. &  Smart Key

EMS
BOX

IGN
COIL

F31 20A

From
RLY. 3

(SD313-3)

11.25B

1.25G 1111 222.252 W

222

1.25O5OO5O5O

CHGHHGGGH 19922222

CHG191

2

1

2
(((((CHGCHCHGCHGCHG18-181818188 3333333)))))
[CHG20-0--0-0-3]]]

(CHGCCH 18-18-1818-111)))
[CHGCH 20-1]

(CHG18-1)
[CHG20-1]

(CHG18-4)
[CHG20-4]

(CHG18-444))))
[CHG20-4]

((((CHGCHGCHGCHG18-18-1 222222))))
[[[[CHGCHGCHGG20-2]

((CCCHGCCC 18-2)
[[CCCHG20-2]

1 (CHG18-3)
[CHG20-3]

2

11

0.5B/O 0.5B/O
0.5B/O0.5B/O

1.25O

1.25O1.25O1.2.25O5OO5O1.211 5OOOOO

1.25P 15P 15P 15P 15P 1P 22.25L 1.25L 1.25P 1.25W 1.25G

WWW/O IMMO. 
&&&&& SmaSmmart rt Key

W/OW/OW/OW/O IMIMIMIMMOMO.MO.MO  
& & & & SmaSmaSmaS rtrtrt KeyKeyKey

W/O IMMO. 
& &&&& SmaSmaSmaSmaSmaS rtrt rt rt r Keyyyyy

W/O IMMO. 
& & && & & SmSmaSmSm rt Keyyyyy

With IMMO.
or ror or SmaSmaSmartrt KeyKeyy

WiWiWiWitWW h IMMO. 
ooooor SSmart Key

With IMMO.
orr SmaSmaSmaSmaSmamart KeyKeyKeKey

With IMMO. 
or r SmaSmaSmmmammmm rt KeyKeyKeyKeyK y

P 3P.3P 33P 3PP 9
C.30-6

P.35
C.30-5/6

P.35555
C.30-5/6

P 3PP.3P.3555
C.30-6

P.35
C.30-5/6

CONCONCCONNDENDDEDENDENSSSSER

IGNITION
COIL #4

IGNIGNIGNIGNIGNNITIONONON
COCOCOCOICO L #####333

IGNITION
COICCOIICCCOIL #L #L #LL #2222

IGNIGNIGNITIITIIT ONNONON
COICOIL #LL #11

(   ) : With IMMO. or Smart Key
[   ] : W/O IMMO. &  Smart Key
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E33

E33

0.5B

0.5P

PCM

E182

1

4

3 E18

STOP
LAMP
SWITCH

0.5Gr0.5L/O 0.3L/O

0.5R

0.5R

0.5R

44 CHG-KCHG-ACHG-K 292

LIN
Diagnostic
Data Line

AB

9

0.3Br

EC11

0.75P

0.5P

80

0.3L/O 0.5L/W

0.5G

0.5G

695136

SD313-6

18
0.5W

22
0.3O/B

18

M08

MIL.

17 M08

I/P-G18 I/P-E

EM11

IMMO.

INSTRUMENT
CLUSTER

Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (6)

M C U

P.108/192
C.20-5

P.75/185
C.80-4/6

P.74
C.10-6

P.21
C.30-1/2

P.69

P.23

LowHigh
C-CAN TRANSCEIVER

30

0.3Y

29

0.3W

I/P
JUNCTION
BOX

E/R
FUSE &
RELAY
BOX

Brake
Test
Switch

ON/START
Input

Brake
Light
Switch

See Stop Lamp

: Closed with brake
  pedal depressed

A

: Open with brake
  pedal depressed

B

Power Distribution
(SD110-9)

POWER
CONNECTOR

See Power Distribution
(SD110-11)

See Passenger
Compartment Fuse Details

F37 10A MODULE
1

F22 7.5A

Fuel
Sender(+)

HOT IN ON OR STARTHOT IN ON OR START HOT AT ALL TIMESHOT AT ALL TIMESHOT AT ALL TIMES

See Data
Link Details
(SD200-5)

LowHigh

C-CAN

78

0.3Y

77

0.3W

See Data
Link Details
(SD200-3)Not Used

3
F11 10A

0.5B/O

76 6975

0.5B

0.5Y/O

52

BATTERY
SENSOR

2

1

0.3L

86

0.3Gr

Engine
RPM
Signal

IMMO.
Data
Line

29 56

21

0.3W/O

0.5Br/O

0.5O

0.5L

1 M13-D

10 M13-C

10 4

20 M13-B

SMART
KEY
CONTROL
MODULE

0.5Gr

0.5Gr

EM11
P.69

3

P.20
C.20-7

IMMO.
IND.

0.3O

84

38

0.5O

P.90/190
C.10-15

P.100
C.10-8/9

0.5L0.5L

5 M38

IMMOBILIZER
MODULE

With Smart Key W/O Smart Key

With Smart KeyW/O Smart Key

SNSR
+

LIN
Line

AMS

F24 10A

(SD120-7)(SD120-4)

See Passenger
Compartment Fuse Details
(SD120-10)

(SD927-1)(SD927-2)

BRAKE
SWITCH

F27 7.5A
F12 15A
6

See Power Distribution
(SD110-11)(SD110-10)

E33

E33

0.5B

E182

1

444444

3 E18

STOP
LAMAAAA P
SWISWISWISWIW TCHTCTT

0.50 50.50.50.50.50 5GrGrGrGrGrGrG0 50.500 50 50 5L/OLL/OL/OOL/OL/OL/OL/OL/ 0.30 30 3.333.3L/OL/OL/OL/OOL/OL/OL

0.5R

0.50.5555RRR

AB

0.70.70.70.70.70 5P5P5P5P5P5P 0.50.5.50.50 50 5GGGGG

18

M08

MIL.

17 M08

IMMO.

INSTRUMENT
CLUSTER

M C U

P 1P 1P.1P 08/8//8///192192191929
C.20-5

P.74
C.10-6

LowHigHigHighhh
C-CC-C-C- AN TRANSCEIVEERRREE

300

0.3Y

29292

0.30.30.30.3WWWW

See Stop Lamp

: C: CC: C: Closlosloslolo edeeeeee with brake
  pedddaddd l depressed

AAAAA

: O: OOO: Openpenpenpep n with brakeke
ppppedaedaedaedaedall deprprppp essed

B

Power Distribution
(SD110-9)

See Data
Link Details
(SD200 5)

0.5B/O

BATBATBATBATBATTERTERTERTERTERT RRYYYYYYY
SENSENENENEN ORSOROROROR

2

1

21

0 3000 30.30 330 3W/OWW/OWW/OW/O/OW/OOW/O 0 500.5O

1 M13-D

SMART
KEY
CONTROL
MODULE

EM1M1M111
P..6. 999

33

P 2P.2P.2P.20000
C.20-7

P.90/190
C.10-15

IMMOBILIZER
MODULE

WiWith Sh Smar Kt Key W/O Smmmmartartrtart KeKeKeKeyyy

SNSSSR
+

LIN
Line

See Passenger
Compartment Fuse Details
(SD120-10)

(SD927-1)(SD927-2)
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PCM
P.21
C.30-1/2

31 5

2.0B2.0B 2.0B

KNOCK
SENSOR

34

0.5Br

1

12

0.5Y

0.5Br0.5Y 0.5B/O

2 CHG23

P.33
C.30-7

P.21

SD313-7Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (7)

CHG-K65

0.3L

88

0.3W

46

0.3G

14

0.3L/O

CHG-A43

0.3W

0.5L 0.5W

0.5B

P.23
EC11

0.5L

13

46 68

CHG-ACHG-K 28

0.5Y

MAP
SENSOR

0.3B 0.3G

74 53

0.3W

40

0.3L

31

1

0.3L/O

30

24

U

3

P

CHG25

12 E28

ABS
CONTROL
MODULE

28 E02

ESP
CONTROL
MODULE

28

0.3W 0.3W 0.3W/O

0.3W0.5W 0.5W
E03

ABS ESP

0.5Y

EC1140 8

24

0.5O

0.5O

742 41

29 7

0.3O0.3W

0.5O0.5W

3

1433

4 CHG11

SENSOR
ENGINE
COOLANT
TEMPERATURE
SENSOR

0.3W 0.3L/O

With Euro
III/IV/V, BOBD

W/O Euro
III/IV/V, BOBD

GHG01 P.99/186GE03

E211

E212

CLUTCH
SWITCH
(M/T)
P.107/191
C.20-6

P.39
C.30-4

P.38
C.30-7

P.13
C.20-7

P.27
C.20-2

P.27
C.20-3

P.23With
Smart Key

With
Smart Key

GroundSensor
Ground

Start motor
control
switch

Sensor
Signal

MAP & TIA
Sensor
Ground

IAT.
Sensor

Vehicle
Speed
Input

MAP
Sensor
Signal

(-) (+)MAP
Sensor
Supply

Cooling Fan
Relay Control
(Low) 

Cooling Fan
Relay Control
(High) 

Alternator
(COM)

Alternator
(FR)

Start
Relay
Control

Clutch
Switch

Wiper
'P' Input

Wheel speed

GroundSignal

ECT

W/O ABS & ESP
With Euro III/IV/V,
BOBD

FRONT WHEEL
SENSOR RH

See Cooling
System

(SD253-1)

See Charging
System

(SD373-1)
See Wiper &

Washer System
(SD981-1)
(SD981-2)

See Anti-Lock
Brake System

(ABS)
(SD587-1)

See Electronic
Stability Program
(ESP) System
(SD588-4)

1

Ground

P.23
28 EC11

P.101
31 EM61

See Ground
Distribution
(SD130-1)

UMA

GM01 P.90/190

1.25B

0.5B

0.5B

0.5B

See Starting System
(SD360-5)

EM1141
P.69

See Vehicle
Speed System

(SD436-1)
(SD436-3)

PCM
P.21
C.30-1/2

5313412 CHG-K65 88 46 14 CHG-A4313

CHG-AAACHG-K 28

0.5Y

0.3B 0.00.0.3G3G3G

74 53

0.3W

40

0.3L

31

0.3000 L/O

30

1112 E28EEE

0.50.50.50.50.5YYYYYY

EC1C1CCCC1CC 1111140404000 8888

2244442

0.555OOOOO

0.50.50.55O

742 442 42 4111

29 7

0.30.30.33OOOO0.3000 WWWW

0.5O0.50.50.500 WWWW

1433

0.3L/O0.3W

III/IV/V, BOBD III/IV/V, BOBD

P.1P.1.1113
C.2C.2C.2C 2C 0-7

P.2P.2P.2P.2P.23333WitW tWW hhh
Smart KKeyeyyKeyK

With
Smart Key

GroGroGroGroundundundundSSensor
Ground

Start motor
control
switch

Sensor
Signal

MAP & TIA
Sensor
GroGroGroGroGrorGrGrGrroundundundundundndnunn

IAT.
SenSenSenenSensorsssss

Vehicle
SpeSpeSpeS deded
InInpInpn ut

MAP
SenSenSenSenSensorsss
SigSigSigSigSiggnalnalnalalalaaa

(-) (+)MAP
Sensor
SupSupSupSupSupSSS plyplyplyplyplylyy

Cooling Fg an
R lRelay CCControll
(Low)

Cooling Fan
R lR lRelay CCContttrolll
(High) 

AAltAltAl ernator
(COM)

Alternator
(FR)

SStttart
RReReelay
CControll

Clutch
Switch

Wiper
'P' Input

WheWheWWWhWheWWWW eeeel el e spespespespespepsspespp ededededeedddd

GroundSignal

ECTECTECTECTECTTT

W/O ABS & ESP
With Euro III/IV/V,
BOBD

FRONT WHEEL
SENSOR RH

P.23

P.101
31 EM61

See Grounnndddddd
Distributioooono
(SD130-1111)1

UMAUUMMU

GM0GM0GM0GMGMM 1111 P.9P.9P.9P.90/10/10/10/1/ 90909090

1.25B

0.5B

0.5B

See Starting System
(SD360-5)
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18 I/P-G

P.75/185
C.80-6

I/P
JUNCTION
BOX 

See Power Distribution
(SD110-10)

HOT IN ON OR START

MODULE
1

F22 7.5A

22

See Power Distribution
(SD110-11)

See Passenger
Compartment Fuse Details
(SD120-4)

See Passenger
Compartment Fuse Details
(SD120-7)

HOT AT ALL TIMES

F37 10A
POWER
CONNECTOR

P.74
C.10-6

M08

M C U

INSTRUMENT
CLUSTER

0.5W 0.3O/B
18 17

5V

SD313-8Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) (8)

Regulator

CRUISESET

EuropeExcept
Europe

SET CRUISE
CRUISE

P.71/189
C.10-1

TRIP
(+)

TRIP
(-)

MULTIFUNCTION
SWITCH

STEERING
WHEEL

7 2

SETCRUISE
CAN-
CEL

RE-
SUMES/LIMIT

81

ILL.

TRIP OUT

TRIP(-) TRIP
(+)

(+) (-)

45

2313

0.3L/O0.3Gr

M01-R3 2

0.3Gr0.3L

4

See Audio System /
A/V & Navigation

20 14

CLOCK
SPRING

CRUISE
REMOTE
CONTROL
SWITCH
(RH)

See Illuminations
(SD941-2)

30 M0829

0.3Y 0.3W

C-CAN TRANSCEIVER

See Data Link Details
(SD200-5)

S-GNDP-GND

0.5B0.5B

GM01 P.90/190

HighLow

(SD969-1)(SD961-1)
(SD969-4)

P.74
C.10-6

M08

M C U

INSTRUMENT
CLUSTER

0.5W 0.3O/B
18 17

5V5V5V RegReRegR uulaulau tortooro

CRUISESEEEEETT

EuropepExcept
Europep

SET CRUISE
CRUISE

P.71/189
C 10 1

TRITRIRIRIPPP
(+)(+)(+(+)

TRITRIRTRITRIT PPPP
(-)((

MULTIFUNCTION
SWITCH

44445555

232323131313

0.30.30.300 330 30 330 L/OL/OL/OL/OL/OL/OLL/O0.30 30.30.30.3000 GrGrGrGrGGG

M01M01M01M01 R-R-R-R3 23 23 23 2

0.30.30.30.30.3333GGGGrGGG0.30.30.30.30.300 3LLLLLLLLL

20 12020 4

CLOCK
SPRING

SeeSeSeSe IlIlIlIllumlumlumluminanananatiooonssss
(SD(SD(SD(SD941941949441-2)2))-2)

30303030 M08M08M0M082929929

0.30 30.3Y 0.Y 0.Y 0.Y 0.3W3W3WW

C-CANN N AN TRATRATRATRAANSCEIVER

See Data Link Details
(SD200-5)

S-GNDP-GND

0.5B0.50.50.50.50.50.5000 BBBBBBBBB

HiHiHighhhLowLowLowLow
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (1)

Circuit Description
The components (sensors, actuators, PCM, injector, etc.) of an engine control 

module wait in standby when the ignition switch is turned on. The engine is 

started when the ignition switch is started and exchanges signals with the engine 

control components (sensor and actuator) continuously or discretely to control 

fuel injection. It adjusts the injector operation time based on the ratio of the 

cylinder intake air flow and the air-to-fuel ratio in order to improve the fuel 

economy, reduce the amount of exhaust gas, and increase the engine's 

performance. The roles and functions of each component are described below.

PCM Terminal Input/ Output signal
Connector [CHG-A]

2

6

7

8

9

10

12

13

Description Condition
In/Output Signal

Test result
Pin
No.

Idle

ON/OFF

ON/OFF

High/Low

High/Low

-

-

-

Ignition Coil (Cylinder #4) control 

output [With Immobilizer/Smart key]

Ignition Coil (Cylinder #1) control 

output [W/O Immobilizer/Smart key]

Shield

[A/T] Line pressure control 

solenoid valve (LINE_VFS)

[A/T] Torque converter control 

solenoid valve (T/CON_VFS)

[A/T] 35R clutch control 

solenoid valve (35R/C_VFS)

[A/T] Input speed sensor power

[A/T] Output speed sensor power

[A/T] Input speed sensor signal

[A/T] Output speed sensor signal

-

-

Electrical load [Wiper] signal input

DC voltage

Power

Power

Input

Input

-

-

-

416V

1.4V

5.2Hz

2.78ms

16.8mV

-

-

-

-

-

-

-

1st Voltage: 300 ~ 400V

ON Voltage: Max. 2.0V

Frequency

Dwell Time

Max. 50mV

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/7.5V

0V/7.5V

0.7V/1.4V

0.7V/1.4V

-

-

-

1

3

4

5

Idle

-

-

-

Pulse

Output

Output

Output

-

-

-

Type Level

15

17

18

20

22

23

24

28

Description Condition
In/Output Signal

Test result
Pin
No.

-

-

-

High

Low

-

-

-

-

High

Low

High

Low

High

Low

-

Brake ON

Brake OFF

-

Ignition Coil (Cylinder #2) control 

output [With Immobilizer/Smart key]

Ignition Coil (Cylinder #3) control 

output [W/O Immobilizer/Smart key]

-

-

-

Start overrun

-

Output

Output

Output

-

-

-

-

13.4V

40mV

-

416V

1.3V

5.2Hz

2.73ms

-

-

-

-

-

-

-

HI: Battery Voltage

LO: Max 1.5V

-

1st Voltage: 300 ~ 400V

ON Voltage: Max. 2.0V

Frequency

Dwell Time

0V/Battery voltage level

9V < Battery voltage level < 16V

Power supply: V_SOL2

0V/Battery voltage level

9V < Battery voltage level < 16V

Power supply: V_SOL2

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

Power supply: V_SOL1

-

-

-

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

-

Battery Voltage

Max. 0.5V

14

16

19

25

26

27

29

Idle

Idle

Alternator (FR)

[A/T] Under drive brake control 

solenoid valve (UD/B_VFS)

[A/T] 26 brake control solenoid 

valve (26/B_VFS)

[A/T] Shift lock solenoid

[A/T] Overdrive clutch control 

solenoid valve (OD/C_VFS)

[A/T] Inhibitor switch signal "S2"

[A/T] Inhibitor switch signal "S3"

[A/T] Inhibitor switch signal "S4"

Brake Switch 1 signal input

Pulse

Pulse

Output

Input

Input

Input

DC voltage

-

-

-

-

-

Type Level

performance. The roles and functions of each component are described below.

PCM Terminal Input/ Output signanaananaaanal
Connecccccctotooooorrrrr [C[C[C[C[CCHGHHHGH -AA-A-A-A]]]]]

2

DeDeeDeDeDescss rrripptioioooon CCn Cn Cn Cn Cononononondiddddd tionononoon
InInInnI /O/O/O/O/O/ utututpupuputtt SiSiSiSigngngngnnaalaaa

TeTeeTestststst rreses lulultt
Pin
No.

IdldlIdldIdldd eeeeeee

Ignition Coil (Cylinder #4) control 

outputututut [WWW[WWithithithith ImImImI mobmobmobmobiliililiilizerzerzerzer/Sm/S/S/S artartartart kekk y]y]y

Ignition Coil (Cylinder #1) control 

outputututututtt [[[W[W/O/O IImm biobililiz /er/SSmart kkey]]

Shielld

[A/T] Line pressure control 

solenoid valve (LINE_VFS)

[A/T] Torque converter control 

DC DC DCDCDC DCC volvolvolvolvvollltagtagtagtagagtageeeeee

416V

1.441.411 VVV

5.2Hz

2 72.788ms

16.16.16.16.16.111 8mV8mV8mV8mVmV8mVmV

1st Voltage: 300 ~ 400V

ONONONONN VolVolVolVoltagtagtagatagt e: eee MaxMaxMaxMaxM xM . 2. 222.0V.0V.0V.0V00

Frequency

DDwellll TiTime

MaxMaxMaxMaxMaxMaxaxMaxax. 5. 55. 5. 55. 0mV0mV0mV0m0m

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

1

3

4

IdlIddlIdle

-

-

PulPuPuPP se

O tOutOutOut tputputput

Output

-

-

TTTType LLevel

17

188188

20202020200220

22

23

-

--

HigHigHigHighhh

LowLowLowLoww

-

-

-

output [W/O Immobilizer/Smart key]

-

-

Output

Oututtutputputpuput

Output

-

-

2.73ms

-

-

-

-

-

Dwell Time

0V/Battery voltage level

9V < Battery voltage level < 16V

PoPower errerr supsupsupppplyplyplyplyp : V: V: V: V: VV_SO_S__S L2

0V/Battery voltageeeeee lelelevvevevelve

9V9V 9V B< BB<< BBB< B ttaattaatteryeryery vovoltltltaltagege lllevlev llelelel < 16V6V6V6VV

PoPowwower supply: V_SOL2

0V0VV/V//V0V Battery vy vvvy oltage level

9V < < BBBB< attery voltage level < 16V

0VV/V//0 BatB tery voltage level

9V < Battery voltaagge g level < 16VVVV6V

Power supply: VVVVV SOSOSO_SOL1LL1L1L1

-

-

191919

[A/T] Under drive brake control 

solenoid valve (UD/B_VFS)

[A/[A/[A/T]T]T] 26 26 brabrake k cococontrol solenoioinoinoiddddd d

valve (26/B_VFS)

[A/[A[A/T]T]T ShiShiShhih ft ftft t loclocl k skk olenoid

[A/T] Oveveveevev rdriveveveveve clluutch control 

sosolsolsolsols enoenononononoidididid id vallvve (OD/C_VFS)

OutOutOutputputput -
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (2)

53

55

60

Description Condition
In/Output Signal

Test result
Pin
No.

ON

OFF

ON

OFF

-

ON

OFF

-

-

[A/T] Oil temperature sensor (-)

-

-

Ground

-

-

-

-

-

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

Battery voltage level

9V < Battery voltage level < 16V

Battery voltage level

9V < Battery voltage level < 16V

0V

-

-

Type Level

1

3

5

6

9

Description Condition
In/Output Signal

Test result
Pin
No.

Idle

IG OFF

IG ON 

Idle

IG OFF

IG ON 

Idle

Always

(Without

Ignition key)

Vehicle Run

(30KPH)

-

Power ground

Power ground

Power ground

Battery power (B+)

Wheel Speed Sensor (WSS) [+] 

signal input

-

DC voltage

DC voltage

DC voltage

DC voltage

SINE

WAVE

-

-

10.2mV

12.02V

2.8mV

3.1mV

12.1V

1.8mV

12.88V

-

Max. 50mV

Max. 0.5V

Battery Voltage

Max. 50mV

Max. 1.0V

Battery Voltage

Max. 50mV

Battery Voltage

15Hz: Min. 0.13Vpp

1000Hz: Min. 0.2Vpp

-

Type Level

30

34

35

39

41

45

Description Condition
In/Output Signal

Test result
Pin
No.

-

High

Low

High

Low

-

-

Down ON

Other

Up ON

Other

Sport mode

Other

-

High

Low

-

Release

Push

Push

Normal

-

-

Ignition Coil (Cylinder #1) control 

output [With Immobilizer/Smart key] 

Ignition Coil (Cylinder #4) control 

output [W/O Immobilizer/Smart key]

[A/T] Ground (Power 1)

[A/T] Ground (Power 2)

-

-

-

Ignition Coil (Cylinder #3) control 

output [With Immobilizer/Smart key]

Ignition Coil (Cylinder #2) control 

output [W/O Immobilizer/Smart key]

-

Ground

Ground

-

-

-

-

408V

1.6V

5.2Hz

2.74ms

-

-

-

-

-

-

-

-

-

410V

1.5V

5.2Hz

2.78ms

-

1st Voltage: 300 ~ 400V

ON Voltage: Max. 2.0V

Frequency

Dwell Time

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V

0V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

-

0V/Battery voltage level

9V < Battery voltage level < 16V

-

Max. 0.5V

Battery Voltage

Max. 0.5V

Battery Voltage

-

1st Voltage: 300 ~ 400V

ON Voltage: Max. 2.0V

Frequency

Dwell Time

31

32

33

36

37

38

40

43

44

46

Idle

Idle

[A/T] ON/OFF solenoid valve B(SS-B)

[A/T] ON/OFF solenoid valve A (SS-A)

[A/T] Sports mode down switch

[A/T] Sports mode up switch

[A/T] Sports mode select switch

[A/T] Inhibitor switch signal "S1"

Clutch Switch signal input

Brake Switch 2 signal input

Pulse

Output

Output

Input

Input

Input

Input

DC voltage

DC voltage

Pulse

-

-

-

-

-

-

Type Level

2

4

7

Battery power (B+)

Battery power (B+)

DC voltage

DC voltage

Current 0.4mA

-

Below 2.0mA

47

48

49

50

54

-

-

[A/T] Solenoid supply power 1

[A/T] Solenoid supply power 2

[A/T] TCM Input power 1 (For solenoid)

[A/T] TCM Input power 2 (For solenoid)

[A/T] Oil temperature sensor (+)

Power

Power

Power

Power

Input

-

-

-

-

-0V/3.3V

Connector [CHG-K]

53

555555555

60

-

ON

OFF

--

-

[A/T] Oil temperature sensor (-)

-

-

Ground

--

-

-

-

-

Battery voltage level

9V < Battery voltage level < 16V

0V

-

-

1

DeDeDeDeDessssscrription CCCCononondididitittion
InInIn/O/O/Ouututu ppput Signal

TeTeTeTeTeest result
Pin
NoNoNoNoNoNooNoNooo.

Idle

IG OFF

IG ON

Power ground DDDC D voltage -

10.2mV

12.02V

Max. 50mV0mVmVmVmV

Max. 0.5V

Battery Voltage

TTType Leveeel

34

35

39

Low

High

Low

-

----

DowDDD n On OOOOONNNN

Other

Up UpUpUp ONONONOO

Other

Sport mode

OthOthOthOthOthOtOtherererererree

-

High

Low

[A/T] GroGroGroGroG und (P((P(P(P(Poweoweeoweeo r 11)

[A/T] GroGroGroGroGroround ((P(P(P(Powewwweeer 22)

-

Grounddd

Groundddd

-

-

-

-

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery vooooltaltaaage ge ege g levlevlevel el < 1< 1< 116V6V6V6V

000V0V

0V0V

V/0V/BBattery voltage lllevel

9V < Battery voltage level < 16V

0V/0V/0V/0V/V BatBatBatBattterterterettery vy y y oltoltoltoltltageageageageea leeevelvelvelvelel

9V < Battery voltage level < 16V

0V/Battery voltage level

9V 9V 9V 9V 9V 9V < B< B< B< B< BB< BBBattattattattattataatatatta eryeryeryeryeryeryyeryy vovovovovovvvvoltataltaltatatagege ge ge ge g levvvel eeel < 1< 1< 1< 1< 11< < 6V6V6VV6V6V6VV

-

0V/Battery voltage level

9V < Battery voltage level < 16V

33

36

37

38

40

[A/T] ON/OFF solenoid valve A (SS-A)

[A/T] Sports momomomoodeedede edede dowdowddowdowowdowd n switch

[A/T] SpoSpoSpoS rtststssts mommmm dde d up swiiittcht

[A/T] Sports mode ddedde selectecctctctccc  switch

[A/T] Inhibitor switch signal "S1"

Output

Input

InpInInI ut

Inpppppututut

Input

-

-

--

-

- 2 Battery power (B+) DC voltage

50

54

-[A/T] TCM Input power 2 (For solenoid)

[A[A/T] Oil tempepeepeeratratatture sensor (+)

Power

InpInpInpnput

-

-0V/3.3VVVVV

Connector [CHG-K]
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (3)

27

28

34

37

Description Condition
In/Output Signal

Test result
Pin
No.

Idle

Idle

Vehicle Run

(30KPH)

IG OFF

IG ON

C.T

W.O.T

Idle

C.T

W.O.T

IG OFF

IG ON

Idle

Wheel Speed Sensor (WSS) [-] 

signal input

Manifold Absolute Pressure 

Sensor (MAPS) signal input

Throttle Position Sensor 

(TPS) 2 signal input

Engine Coolant Temperature 

Sensor (ECTS) signal input

Sensor ground

Accelerator Position Sensor 

(APS) 2 signal input

Sensor ground

Heated Oxygen Sensor 

[Bank 1/Sensor 1] signal input

Pulse

Pulse

SINE

WAVE

DC voltage

DC voltage

14V

160mV

54.3V

5.24Hz

2.70ms

14.1V

160mV

53.9V

5.21Hz

2.74ms

0mV

4.98V

4.52V

3.68V

8mV

0.4V

1.9V

5mV

5.02V

11mV

926mV

20mV

HI: Battery Voltage

LO: Max. 1.0V

Vpeak: Max. 80V

Frequency

Dwell Time

HI: Battery Voltage

LO: Max. 1.0V

Vpeak: Max. 80V

Frequency: 5.21Hz

Dwell Time: 2.73ms

15Hz: Min. 0.13Vpp

1000Hz: Min. 0.2Vpp

Max. 0.5V

4.9 ~ 5.1V

4.2 ~ 5.0V

3.3 ~ 3.8V

Max. 50mV

Max. 1.0V

1.5 ~ 3.0V

Max. 0.5V

4.9 ~ 5.1V

Max. 50mV

Rich: 0.6 ~ 1.0V

Lean: Max. 0.4V

Type Level

10

13

14

15

16

17

18

19

20

24

25

26

Description Condition
In/Output Signal

Test result
Pin
No.

-

Knocking

Normal

Idle

Idle

Idle

Idle

Idle

Idle

Idle

Idle

-

Idle

Idle

-

Sensor ground

Sensor ground

Sensor ground

Rc/Rp (Pump Cell Voltage)

VS+ (NERNST Cell Voltage)

VS-/IP- (Common Ground for VS, IP)

Start overrun (Ground)

-

Variable

Frequency

DC voltage

DC voltage

Pulse

DC voltage

Pulse

Analog

Analog

Analog

-

Pulse

Pulse

-

30mV

12.4mV

5.0V

0.2V

-

29.0mV

5.00V

40mV

-

-

-

-

-

13.8V

200mV

54.1V

5.21Hz

2.74ms

13.9V

170mV

53.9V

5.18Hz

2.73ms

-

-0.3 ~ 0.3V

0V

Max. 50mV

Max. 50mV

HI: Vcc or Battery Voltage

LO: Max. 0.5V

FREQ: 5.36Hz

Max. 50mV

HI: Vcc or Battery Voltage

LO: Max. 0.5V

FREQ: 600Hz

Normal: 450 50mV

Rich: Max. Normal+150mV

Lean: Min. Normal-150mV

Normal: 450 50mV

Rich: Max. Normal+150mV

Lean: Min. Normal-150mV

Reference for V_IP, V_N

-

HI: Battery Voltage

LO: Max. 1.0V

Vpeak: Max. 80V

Frequency

Dwell Time

HI: Battery Voltage

LO: Max. 1.0V

Vpeak: Max. 80V

Frequency

Dwell Time

12 Knock Sensor (KS) signal input

Camshaft Position Sensor (CMPS) 

[Bank 1/Exhaust] signal input

Crankshaft Position Sensor 

(CKPS) signal input

Injector (Cylinder #1) 

control output

Injector (Cylinder #3) 

control output

-

Type Level

29

30

31

32

33

35

36

38

39

Idle

Idle

Idle

Idle

Injector (Cylinder #4) 

control output

Injector (Cylinder #2) 

control output

Sensor power (+5V)

Sensor power (+5V)

Sensor ground

DC voltage

Analog

Analog

Analog

Analog

DC voltage

DC voltage

DC voltage

-

1.37V

1.02V

11mV

0.8 ~ 1.6V

0.5 ~ 4.5V

Max. 50mV

28 Idle

Vehicle Run

(30(30(30KPHKPPKP )

IG OFFFFF

IGGGG ONONONON

C.T

W.O.TTTT

WWWheel Speedddd SeSensor (WSS) [-] 

sig lnal iin tput

Manifold Absolute Pressure

SSensor (M(MAPSAPSSSSS) s) ) ))) ignal input

ThrThrThrThrThrrottottotttottottleeleleeleeee PosPosPosPosPosPosoooo itiitittt onn Sensor 

(TPS) 2 signal innpininn ut

Engine Coolant Temperature

Sensor (ECTS) signal input

Pulse

SINSINSINSINE

AVWAVAVAVA EEEE

160mV

53.9V

5.21Hz

2.74ms

0mV

4.98V

4.52V

3.68V

LO: Max. 1.0V

Vpeak: Max. 80V

Frequency: 5.21Hz

DweDwe lll llll TimTimTime:e: 2.72.72.72.72.73ms

15Hz: Min. 0.1333333VppVppVppVppVppppp

100100100000000Hzz00HzHz0Hz0 : M: M: M: Minininin. 0000.2V2V2V2Vp2V p

Max. 0.5V

4.9 ~~~~~ 5.1V

4 224.2 ~ 5.05555 V

3.3 ~ 3.88888VVVVV

15

16

17

18

19

20

24

Idle

Idle

Idldldldld e

IdlIdlIdlIdleeeee

IdldlIdldIdldd eeeeeee

Idle

-

Sensor ground

Rc/Rp RpRpRRp (Pu(PuPu(PuP mp mp mp mmm CelCelCelCell Vl VVl Voltltltoltageageageage)))

VS+ (NERNNNNSTST STSTST CeCelCelCeCeCell Vl VVl Vl Vl VVVVVolttoltageageageageageegge)))))

VS-/IP- (Common Ground for VS, IP)

Start overrun (Ground)

Pulse

DC  volvovvovoo tage

Pulseee

AnaAnaAnAnaAn logogogogog

AnaAAnaAnaAnanaAnaA logloglogoglogloglo

Analog

-

0.2V

-

29.0mV

5.00VVV

400m040 V

-

--

--

-

-

LO: Max. 0.5V

FREQ: 5.36Hz

Max. 5. 50mV0mVm0mV0

HI: Vcc or BBaattatteryeryer VVVoltaagege

LO: MMaMaM x.xx. x. 00.50.50 V

FREFREQQQ: 600HzHH

Normal: 450 50mV

RicRicRicch: h:h: h:h MaxMaxMaxMaxx. NN. NNormormormormmal+al+al+al++15015015050mVmVmVmVmm

Lean: Min. Normal-150mV

NNor lmal 4: 45050 5050mVV

RicRicRicRicRicRich: h:h:h: h: h:: MaxMaxMaxMaxMaxMaxMaxMMMM . N. NN. NNNormormormormrmo al+al+al+aa 15151501505000mVmVmVmVVmVmVV

Lean: Min. Normal-150mV

Reference for V_IP, V_N

-

[Bank 1/Exhaust] signal input

Crankkkskk hahahahafhah t PPPPPosiosisisiosisititioootion Sensor 

(CKPS)S)S)S)SS) siignal inpunnpppn t 29299

30

31

3232323232

33

Idle

Idle

Injector (Cylinder #2) 

control output

Sensorororr popp wererer (+(( 5V) DCDCDCDC olvolvoltagtagtageee

AnaAnalogloggg

Analog

Analog

-

1.37V

1.02V

0.8 ~ 1.6V

0.5 ~ 4.5V
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (4)

73

74

Description Condition
In/Output Signal

Test result
Pin
No.

IG OFF

IG ON

Relay OFF

Relay ON

Lamp OFF

Lamp ON

Relay OFF

Relay ON

-

Idle

During 

communicating

Cooling Fan Relay [Low] 

control output

CVVT Oil control (OCV) Valve 

[Bank 1/Intake] control output

Purge control Solenoid Valve 

(PCSV) control output

CVVT Oil control (OCV) Valve 

[Bank 1/Exhaust] control output

-

Sensor ground

-

DC voltage

0V

5.03V

12.3V

730mV

10.4V

60mV

15.0V

120mV

300Hz

84.70%

14.3V

80mV

57.0V

16Hz

13.5V

100mV

13.5V

300Hz

13.2V

40mV

12.8V

40mV

13.4V

0V

13.3V

0V

-

7mV

11.8V

1.0V

Max. 0.5V

4.9 ~ 5.1V

Battery Voltage

Max. 1.0V

HI: Battery Voltage

LO: 0 ~ 0.5V

HI: Battery Voltage

LO: Max. 1.0V

Frequency

Duty(+)

HI: Battery Voltage

LO: Max. 1.0V

Vpeak: Max. 70V

Frequency

HI: Battery Voltage

LO: Max. 1.0V

Vpeak: Max.70V

Frequency

HI: Battery Voltage

LO: Max . 2.0V

Battery Voltage

Max. 1.0V

HI: Battery Voltage

LO: Max . 1.0V

HI: Battery Voltage

LO: Max . 1.0V

-

Max. 50mV

HI: Min. 8.5V

LO: Max. 3.5V

Type Level

42

45

46

49

52

55

57

59

61

62

Description Condition
In/Output Signal

Test result
Pin
No.

Idle

IG OFF

IG ON

-

-

-

Active

Inactive

IG OFF

IG ON 

-

-

Idle

Idle

IG OFF

IG ON

Idle

Idle

Power Steering Pressure 

Sensor (PSPS) signal input

Rc (Compensative Resistance)

-

Alternator (COM)

-

Variable Intake Solenoid (VIS) 

Valve control output

-

Intake Air Temperature Sensor 

(IATS) signal input

A/C Pressure Transducer (APT) 

signal input

-

Sensor ground

Sensor ground

Sensor ground

Analog

-

-

-

-

-

DC voltage

DC voltage

DC voltage

Pulse

5.0V

0V

46.9Hz at Idle

50.4% at Idle

-

-

-

-

-

-

316mV

14.0V

3.1mV

12.3V

-

A/C OFF: 1.29V

A/C ON: 2.01V

-

11mV

6mV

10mV

5.02V

30mV

5.0V

0.2V

5.2Hz

HI: Min. 4.5V

LO: Max. 0.5V

Frequency

Duty(-)

Rc-Rc/Rp 0.1V

Max. 0.5V

4.9 ~ 5.1V

-

-

-

Max. 1.0V

Battery Voltage

Max. 1.0V

Battery Voltage

-

-

Max. 50mV

Max. 50mV

Max. 0.5V

4.9 ~ 5.1V

Max. 50mV

HI: Vcc or Battery Voltage

LO: Max. 0.5V

Frequency

Type Level

40

41

43

50

51

53

54

60

Vehicle Run

-

Idle

Idle

Vehicle speed signal input

Sensor power (+5V)

Battery power (B+)

Sensor power (+5V)

Camshaft Position Sensor (CMPS) 

[Bank 1/Intake] signal input

Pulse

-

DC voltage

DC voltage

DC voltage

Analog

DC voltage

DC voltage

-

2.55V

-

0 ~ 5.0V

0.4 ~ 4.6V

63

64

65

66

67

68

69

70

71

72

75

A/C ON 

Idle

Inactive

Active

Idle

Idle

Idle

Sensor power (+5V)

Main Relay control output

Immobilizer Lamp control output

Fuel Pump Relay control output

ETC Motor [+] control output

ETC Motor [-] control output

Immobilizer communication line

DC voltage

DC voltage

Pulse

Pulse

Pulse

Pulse

DC voltage

DC voltage

Pulse

Pulse

Pulse

Lamp OFF

Lamp ON

CVVT Oil control (OCV) Valve 

[Bank 1/Intake] control output

Purge conttrol Solenoid VVVValvalvalvalveeeee

(PCSV) control output

CVVCVVT OT Oilil controtrotrotrotrorol (OCV) Valvvvvee e e

[BaBa[Ba[Ba[Baank nk nk knk nkk 1/E1/E1/E1/E1/E1/E1/ xhaxhaxhaxhaxhaxhaxhxxx ustt] control outpupupuputt

15.0V

120mV

300Hz

84.70%

14.3V

80808080m80 V

57.0V

16Hz

13.5V

100mV

13.5V

300Hz

13.2V

40mV

HI: Battery Voltage

LO: Max. 1.0V

Frequency

DutDutDuty(+y(+y(+y(+y(+)))))

HI: Battery Volltagtagtagtagtaggt eeeeee

LO:LLO:O:LLO: MaMaMaMaxxxx. 1 01 01 01.0VVVVV

VVVVpeak: Max. 70V

Frequququequuqu ncy

HHHIHI:H  Battery Voltage

LO: Max. 1.0V

VVVpe kak: MaMaMaax.70V

Frequencyncyncyncyncy

HI: Battery Voltage

LO: Max . 2.0V

42

45

46

49

52

Idle

IG OFF

IG ON

-

----

-

Active

Inanananactictitictiivevveveve

IG OFF

IGIG ONON 

---

Rc (Compensative Resistance)

-

Alternnnnnatotootoatotor (COMCOMMCOMCOCO )

-

Variable Intake Solenoid (VIS) 

Valve eeee cononononntrotrotrotroool ooooutputputputputututut

-

Intakekekekee Air Temperature Sensor 

(IATS) signal input

A/C Pressure Transducer (APT)

Analog

-

-

-

--

-

-

-

-

-

-

316mV

14.141 0V0V0V

3.1mV

1212.3V3V

--

A/C OFF: 1.29V

Rc-Rc/Rp 0.1V

Max. 0.5V

4.9 ~~~~ 5.15.115.15 VVV

-

-

-

Max. 1.0V

BatBatBatBatterterterette y Vy Vy Vy Voltoltoltolo agegegegg

Max. 1.0V

BBatter Vy V loltage

-

43

50

51

53

54

IdlIdlIdlIdleeee

Idle

Sensor power (+5V)

Battery power (B+)

DC voltage

DC vvolvvv tagaggeeee

DC voltage

AAnaAnaAnallogloglog

DC voltage

2 52 52 52.55V5V5V5V0000 ~ 5555.0V0V0V0V

0.4 ~ 4.6V

66

676767676

68

69

Idle

Inactive

Acttiveiveiveive

IdlIdlIdleee

Immobilizer Lamp control output

Pulse

Pulse

PulPulPulsesese

DC voltage

WWW.DIGITALKHODRO.COM 021 62 99 92 92

WWW.DIGITALKHODRO.COM 021 62 99 92 92



Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (5)

76

79

81

83

85

90

Description Condition
In/Output Signal

Test result
Pin
No.

-

Recessive

Dominant

Recessive

Dominant

-

C.T

W.O.T

-

C.T

W.O.T

Idle

Idle

Relay OFF

Relay ON

-

LIN communication signal input

-

Throttle Position Sensor 

(TPS) 1 signal input

Sensor ground

Accelerator Position Sensor 

(APS) 1 signal input

Sensor ground

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 2] signal input

Sensor ground

Cooling Fan Relay [High] 

control output

-

-

-

-

DC voltage

DC voltage

-

-

2.58V

3.54V

2.64V

1.52V

-

0.65V

1.63V

-

0.8V

4.0V

12mV

74mV

70mV

10mV

14.0V

60mV

21Hz

50%

-

-

-

14.4V

0.36V

10.0Hz

58.30%

14.0V

0.31V

7.68Hz

53.90%

-

2.0 ~ 3.0V

2.75 ~ 4.5V

2.0 ~ 3.0V

0.5 ~ 2.25V

-

0.3 ~ 0.9V

1.5 ~ 3.0V

-

Max. 1.0V

Min. 4.0V

Max. 50mV

Rich: 0.6 ~ 1.0V 

Lean: Max. 0.4V

Max. 50mV

HI: Battery Voltage

LO: Max. 0.5V

Frequency: 20 ~ 26Hz

Duty(+)

Battery Voltage

Max. 1.0V

-

HI: Battery Voltage

LO: Max. 1.0V

Frequency

Duty(+)

HI: Battery Voltage

LO: Max. 1.0V

Frequency

Duty(+)

77

78

80

82

84

86

88

93

94

Idle

Idle

Engine Run

Engine Run

CAN [High]

CAN [Low]

Engine speed signal output

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 1] 

Heater control output

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 2] 

Heater control output

Pulse

Pulse

Analog

Analog

DC voltage

Pulse

DC voltage

Pulse

Pulse

Type Level
Manifold Absolute Pressure Sensor (MAPS)

Manifold Absolute Pressure Sensor (MAPS) is a speed-density type sensor 

and is installed on the surge tank. It senses absolute pressure of the surge 

tank and transfers the analog signal proportional to the pressure to the PCM. 

By using this signal, the PCM calculates the intake air quantity and engine 

speed.

Intake Air Temperature Sensor (IATS)

Intake Air Temperature Sensor (IATS) is included inside Manifold Absolute 

Pressure Sensor and detects the intake air temperature.

To calculate precise air quantity, correction of the air temperature is needed 

because air density varies according to the temperature. So the PCM uses not 

only MAPS signal but also IATS signal. This sensor has a Negative 

Temperature Coefficient (NTC) Thermister and it's resistance changes in 

reverse proportion to the temperature.

Engine Coolant Temperature Sensor (ECTS)

The Engine Coolant Temperature Sensor (ECTS) detects the engine coolant 

temperature. The ECTS uses a thermistor whose resistance changes with the 

temperature. When the resistance value of the thermistor in the ECTS 

changes according to the engine coolant temperature, the output voltage also 

changes. During cold engine operation the PCM increases the fuel injection 

duration and controls the ignition timing using the information of engine 

coolant temperature to avoid engine stalling and improve drivability.

Oxygen Sensor

The sensor detects the oxygen content in the exhaust gas and sends the data 

to the PCM. A duty control type heater is built into the oxygen sensor.

It has the function of heating the sensor tip's temperature to a certain level or 

higher so that the sensor will operate normally even when the exhaust gas 

temperature is low.

81

83

85

C.T

W.O.T

-

C.TC.TT.T.T

W.OOOOO.TTTTTTTT

IdlIdIdlIdId e

Idle

Relay OFF

Throttle Position Sensor 

(TPS) 1 signal input

Sensor ground

Acceleeeeerarararatra or PoPoPosPosPPo itiiionn SSenSS sor 

(APS)S)))) 1  s s ignnnnaalaaa inpnnnppputt

Sensor grounnd

Heated Oxygen Sensor (HO2S) 

[Bank kkkkk 1/S/S/S/SSensenenennn or oror or 2]2]2]2] sigsigsigsi nalnanana innnnputput

Sensor ground

Cooling Fan Relay [High] 

--

DCDCDCDC llllvolttttage

DC voltage

0.65V

1.63V

-

00.80 VVV

44.044 V

12m22 VV

74mV

70m70m70m77 VVV

10mV

1414.0V0V

60m0m60m0m60mm60mVVVVVVV

21Hz

50%

-

0.3 ~ 0.9V

1.5 ~ 3.0V

-

Maxx. 1. 1.00V0

Minnn. 4. 4. 44.0V.0V.0.0

MMax. 50mV

Rich: 0.6 ~ 1.0V 

LeaLeaLeaLean: nn: :nn: MaxMaxMaxMaxx. 0. . .4V.4V4V4V4

Max. 50mV

HIHI: BBattery V lVoltage

LOLO:LO:LOLO:LOLLOLLL MaMaMaMaMaMaMMM x. xxxxx 0.50.50.500 VVVV

Frequency: 20 ~ 26Hz

Duty(+)

Battery Voltage

80

82

84

86

88

Idllllleee

IdlIdIdlIdlIdldd eeeeeEnginnne speedeedeedeedeede sisisisisignagnagnagnagnal ol ol ol outptutpututputputtttut

Analog

Analogogggg

DC vvolvvv tagaggeeee

PuPuPulPulPuP sese

DC voltage

Intake Air Temperature Sensor (IATS) is included inside Manifold Absolute 

Pressure Sensor and detects the intake air temperature.

Toooo ccccalaalalcucuculalaatetete pprecise air quantity, correction ofofofoff tttheheheheh aair tttemeee pepp rature is needed 

beecaaause air ddedded nnsn ity varies according tooo o ththththt e e e e tempmpmpererreraature. So thththththeeeeeee PCM uses not 

onnnnonlylylyy MMAPAPSSSS sssignal bbbbututututu  also IATS ssssigiggignanananaal.l.l.l.l. This sensor hasasasasaas aa NNNNeeegee ative 

TeTTeTeT mperature Coefficicicic enenenennt tt t (N(NTCTC)) ThThhThhereee mister andd iitt't s resistance ccccccchahhhhh nges in

rererereveveeeversrsrrse prppp oppppororororrtittt on to the temperrratatataturururure.eee

EnEnEngigiginenene CCCoooooolalalalaaant Tempeeeerarararatututuure SSenenene sosossorrr (E(E(E(ECTCTCTCTS)S)SS))

ThThThThThhT eeeee EnEEnEnEnE gigigigggggg nenenenene CCCCCooolant Temmmmpepepeperararaatture SSSSenenenensossosoorrr (E(E(ECTCTCTSS)S) ddddddeteeeteteceecectststsss the engngnnnginnininnine coolant 

temperattttturre. Thhehh  ECTS uses a theeeermrmrmrmisisisstttot r whose resistancececececce cccchaahaahahannngnnn es with the 

temperature. When the resistance value of the thermistor in the ECTS 

changes according to the engine coolant temperature, the output voltage also 

h D i ld i ti th PCM i th f l i j ti

WWW.DIGITALKHODRO.COM 021 62 99 92 92

WWW.DIGITALKHODRO.COM 021 62 99 92 92



Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (6)

Crankshaft Position Sensor (CKPS)

Crankshaft Position Sensor (CKPS) detects the crankshaft position and is one 

of the most important sensors of the engine control system. If there is no 

CKPS signal input, the engine may stop because of CKPS signal missing. 

Camshaft Position Sensor (CMPS)

The sensor detects a top dead point of cylinder no. 1. It is installed at the end 

of the camshaft and consists of a hole-type sensor and target wheel.

When the signal detecting unit of a sensor is blocked by a bump of the target 

wheel, high voltage is generated, while low voltage is generated otherwise.

The PCM recognizes the position of each cylinder using the signal from the 

camshaft position sensor.

ETC Motor & Throttle Position Sensor

The Electronic Throttle Control (ETC) System consists of a throttle body with 

an integrated control motor and throttle position sensor (TPS). Instead of the 

traditional throttle cable, an Accelerator Position Sensor (APS) is used to 

receive driver input. The PCM uses the APS signal to calculate the target 

throttle angle; the position of the throttle is then adjusted via PCM control of 

the ETC motor. The TPS signal is used to provide feedback regarding throttle 

position to the PCM. Using ETC, precise control over throttle position is 

possible; the need for external cruise control modules/cables is eliminated.

Accelerator Pedal Position Sensor (APS)

Accelerator Position Sensor (APS) is installed on the accelerator pedal 

module and detects the rotation angle of the accelerator pedal. The APS is 

one of the most important sensors in engine control system, so it consists of 

the two sensors which adapt individual sensor power and ground line. The 

second sensor monitors the first sensor and its output voltage is half of the 

first one. If the ratio of the sensor 1 and 2 is out of the range (approximately 

1/2), the diagnostic system judges that it is abnormal.

Ignition Coil

Ignition timing is controlled by the electronically controlled ignition module.

The standard ignition timing data according to the engine condition are stored 

in the PCM memory.

The engine operating conditions (speed, load, warm-up condition, etc.) are 

detected by various sensors. The module receives the primary current cut-off 

signal from the PCM based on such sensor signals and ignition timing data to 

activate the ignition coil and control the ignition timing.

Injector

Based on information from various sensors, the PCM can calculate the fuel 

amount to be injected. The fuel injector is a solenoid-operated valve and the 

fuel injection amount is controlled by length of injection time. The PCM 

controls each injector by grounding the control circuit. When the PCM 

energizes the injector by grounding the control circuit, the circuit voltage 

should be low (theoretically 0V) and the fuel is injected. When the PCM de-

energizes the injector by opening control circuit, the fuel injector is closed and 

circuit voltage should momentarily peak.

Battery Sensor

A battery sensor installed in the battery (-) terminal detects the battery fluid 

temperature, voltage and current, which are needed by the control system, 

using the internal elements (silicon diode and shunt resistance) and mapping 

values, and then sends them to the PCM using the LIN communication line.

Purge Control Solenoid Valve (PCSV)

Purge Control Solenoid Valve (PCSV) is installed on the surge tank and 

controls the passage between the canister and the intake manifold. It is a 

solenoid valve and is open when the PCM grounds the valve control line. 

When the passage is open (PCSV ON), fuel vapor stored in the canister is 

transferred to the intake manifold.

When the signal detecting unit of a sensor is blocked by a bump of the target

wheel, high voltage is generated, while low voltage is generated otherwise.

The PCMMM rerereeeecocc gngngnnngggnizizizzizeseseees ttthehehehehe possssittititioioiooon of eeeeeacacacaccachhhhhh cycycycycyc linder usingg thehee ssigigiggnnann l frfrfrfromomom ttthehehe 

camshaaaaaft posssssitioioiooioii n sensorrrrr.

ETC Motor & &&&& TThThThThThhT rottle Position nnnnn SSSSeSSSS nsor

The Eleceeeee trtrtrtrononononicccc TTTThrh otototottlt eee CoCoCC ntroool (E(E(E(EETCTCTC) )) SySySySyyststststttemmemem cccconononnsisisisistssts ofoo aaa thrrrrotototttlttt e e e e e bodyyy wwwwitiii h

an integgrateeeeedddd control motor r aanddddd throttle poosition sensor (TPTPTPTPS)SSS . InInnInstead dddd oofo  theeeee 

traditionananananan lll thththrororottttttlelele cccababablelele, ananan AAAccccccelelelerereratatatororor PPPososositititioioionnn SeSeSensnsnsororor (((APAPAPS)S)S) iiisss usususededed tttooo

receiveee drivererererer inpnpnpnpnpnputuuuuuuuuu . ThThThThThhe e e e e PCPCPCPCCPCMMMMMMM usususussssuseseseesesese ttttthehehehehehee AAAAAPSPSPSPSSPSP sssssiggggggnananananal  tototototottt ccccalaaaa cucucucuulalalalalaaateteetetee ttttthehhhh ttttarararararargegegegegeggeet

throttle angllelelele; thththththe poositionn oof the e throttttllel iiiiis then adddjdd usted viiia PCCCCCMMMMMM control of 

the ETC motor. The TPS signal is used to provide feedback regarding throttle 

position to the PCM. Using ETC, precise control over throttle position is 

ibl th d f t l i t l d l / bl i li i t d

Injector

Baaaaseseseseddd d onono iinfnn ormation from various sensors, ttttthehhehe PPPPCMCC ccccana  calculate the fuel 

ammooount to beeeee iinjnn ected. The fuel injectoroororr iiiis s s s a sososoolelelennnon id-operaaaaateteteteteed ddddd valve and the 

fuuufuelelelele injjjectitiononnon amounnntttt isisisiss controlled bybybyby lllenenenenngtggtggth of injjjection timimimimimme.e.e.e.e. TTTTTheheheee PCM 

cocococ ntrols each injecttttororororr bbbbby groundnddndinininining ggg the contrroror ll circuit. When the PCM 

eneee ererrre giggg zezeeesss s the ee e injector by grouuundndndndinininingggg the control cccircuit,t,t,t,tt tthe cirrrrrcuittttt voltage 

should beee low (theoretically 0V)VV)V)V) aaaandndndndd ttthhhe fffuelll iiis iinjjnjnjjeeeected. When the PPCM de-

enenenererergigigizezezesss thththeee iniiii jector by yyy opopopopenenee ing cocococ ntnttntrorolll iciccircrcrc iuiuuitttt, ttttthheeehhh  fuel injector is clooosed and 

ciciccic rcrcrcrcrcr uiuiuiuiuit t t t t voooooltlttltagagagagaggge eeee sshould momomomomenenenentattat iirillly pppeaeeaeak.kk.k.

Battery Sensor

A battery sensor installed in the battery (-) terminal detects the battery fluid 

t t lt d t hi h d d b th t l t
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (7)

Knock Sensor

Knock Sensor (KS) is installed on the cylinder block and senses engine 

knocking. When knocking occurs, the vibration from the cylinder block is 

applied as pressure to the piezoelectric element. When a knock occurs, the 

sensor produces voltage signal. The PCM retards the ignition timing when 

knocking occurs. If the knocking disappears after retarding the ignition timing, 

the PCM will advance the ignition timing. This sequential control can improve 

engine power, torque and fuel economy.

Variable Intake Solenoid Valve (VIS)

Variable Intake manifold Solenoid (VIS) valve is installed on the intake 

manifold. The VIS valve controls the vacuum modulator which activates a 

valve in the intake manifold. The PCM opens or closes this valve according to 

engine condition.

Oil Control Valve (OCV)

The PCM controls the Oil Control Valve (OCV), based on the signals output 

from air flow, throttle position and engine coolant temperature. The CVVT 

controller regulates the camshaft angle using oil pressure through the OCV.

Power Steering Pressure Sensor

To reduce the required power to manipulate steering wheel, hydraulic pressure 

is used in power steering system. A load is sensed at steering oil pressure 

sensor then inputted to PCM as a wheel position signal. Controlling idle speed 

valve, PCM performs appropriate electric load correction With this signal.

Stop Lamp Switch

Stop Lamp Switch is mounted on the brake pedal assembly and is used to 

send the status of the brake pedal to the PCM. There are two separate 

switches in the switch housing. The Brake Test Switch is normally closed 

while the Brake Light Switch is normally open.

Stop Lamp Relay

It is used to increasing long-term reliability for stop lamp switch.

A/C Pressure Transducer (APT)

The Air Conditioner Control Module receives air conditioner refrigerants 

pressure signal from the PCM via CAN communications. The Air Conditioning 

Pressure Transducer (APT) supplies the A/C line pressure signal to the PCM. 

The APT signal value is used by the A/C control unit to control engagement of 

the compressor.

Vehicle Speed Signal

Information about vehicle speed is sends to PCM. Then the PCM uses this 

information to control the fuel injection, ignition timing, transaxle shift 

scheduling and torque converter clutch scheduling. 

Check Engine IND.

The Check Engine IND is lighted when there is a problem with the various 

sensors used by the electronic engine control system or exhaust gas control, 

or when an oil leak in the fuel supply system (fuel tank, fuel filter connector, 

fuel line, etc.) or a water leak in the evaporated gas control system (canister 

and connected hoses) is detected. When the Check Engine IND is lighted, the 

error code is saved in the PCM and the error code memorized by the PCM is 

not erased even when the engine is turned off.

Immobilizer IND.

Immobilizer informs status of system and result of Authentication by blinking of

immobilizer lamp on instrument cluster. Through Authentication procedure 

immobilizer lamp keep lighting up till engine starts. In normal status. 

Immobilizer lamp lights up Right after ignition "ON". The light goes out after 

the engine is running. If there's any fault in immobilizer system or in 

Authentication, lamp blinks after ignition "ON"

Variable Intake Solenoid Valve (VIS)

Variable IIIntntntntttakaaaa e mamamaamamm nininifofofooolddd Sollooo enenenennoioo d (V(V(VVV(VISISISISSS) ))))) vavavavavav lve is insssstataalllededd oooonnnn theee e innntatatakekee 

manifolddddd. Thhhhe eeee VVVVIV SS valveeeee cocoooconntntnnn rolslslslls the vacuuuuuummmmm modulattttorrr wwhicch actttivvates a

valve in tttttheheheheheh iiiintnn akaakka ee mamaninininifofofofofoolldll . ThThThThThT e e ee e PCPCPCCMM opopppenenssss s oooroo clolol ses ththththiis vvvvalaala veeveve aaaacccccccorororordiddid ngg ttoo

engine condititititit onoononononn.

Oil Contnnn rooooolll Valve (OCV)

The PCCCCCCMMMMM cococontntntrororolslsls ttthehehe OOOililil CCCononontrtrtrololol VVValalalveveve (((OCOCOCV)V)V), bababaseseseddd ononon ttthehehe sssigigignananalslsls oooutututpupuputtt

from aiir flow,w,w,w,w, tthrhrhrhh otoootototooto tle eee e popopopopopp sisisisiitiiiiiionononononnn aaaaandndndndnddddd eeeeeengngngngngginnnnnini eeeee cocococococ olololololo anannnant tt tt teteeteteteeeempmpmpmpmpmmmpm erereee atattatururururrree.ee.e.e.e TTTTTTThehhehhe CCCCCVVVVVVVVVVVVVVVTTTTT

controllllller regegegg llulll tttates tttthhhehh  camamshaft tttt angle ussiiiinii g oilllll pressure through tttttthhhheh OOOOOCCCCVC .

Power Steering Pressure Sensor

T d th i d t i l t t i h l h d li

g y g g

the compressor.

Veeeehihihhiclcclcleee SpSpSpeeeee d Signal

Inffoormation aababaa ooouo t vehicle speed is senenenenndsdsdsdss to PCPCPCPCCMMM.M  Then ththththhe ee e e PCM uses this 

ininfofofoformmmatatioiionn tototo contrtrtrroloolol tttthe fuel injeeeectctctctioioioion,n,n,n, ignggg ition timingggg,,,, trrrananananaansa lxlxllleeeee shift 

scscscs hheh duling and torquueeee cococococc nnnvn erter clcllututututtchcccc  schedulingg.g.g  

Check Ennnngine IND.

ThThTheee ChChChecececkkk EnEnEnEnnngine IND iiiisss s lililighggg ted whwhwhwheneen tttthhehehererre iiisss ss aa problem with theee various 

seseeseseesensnsnsnsnsoroorororors ssss usususssussedededededd bby the elecccctrtrtrtrononononicic enggggininininee ee coccocoontntntrororolll sysysyststeememememem oooorrr exeeee haust ttt t gagagagaas control, 

or wheh n ann oil leak in the fuel supppppppplylylyly ssssystem (fuel tank, fufufuffuffueleleelel ffffililililteeteeetet r connector, 

fuel line, etc.) or a water leak in the evaporated gas control system (canister

and connected hoses) is detected. When the Check Engine IND is lighted, the

d i d i h PCM d h d i d b h PCM i
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Engine Control System (G4KD/G4KE : THETA II 2.0L/2.4L MPI) Service Tips (8)

Data Link Connector

The PCM exchanges signals with the engine control system's components 

(sensors and actuators) continuously or discretely. If an abnormal signal is 

generated for a certain period, the PCM acknowledges it as a problem and 

saves the error code in the memory. It then sends the problem signal to the 

data link connector output terminal. The error code is backed up by the battery 

so that it is not erased even when the ignition switch is turned off. However, it 

is erased when the battery terminal or the PCM connector is separated.

Cruise Remote Control Switch

Cruise control is a system that automatically controls the speed of a motor 

vehicle. The system takes over the throttle of the car to maintain a steady 

speed as set by the driver. Cruise control system will not operate below a 

minimum speed of 40km/h.

Cruise Switch (ON/OFF) : cruise control system is engaged by pressing the 

"ON/OFF" push button.

2. Resume Switch : increase the vehicle speed.

3. Set Switch : reduce the vehicle speed.

4. Cancel Switch : cruise control speed canceled by this switch.

Cruise IND.

Cruise indicator (CRUISE) : The indicator light illuminates when the cruise 

control system is enabled. The cruise indicator light in the instrument cluster 

is illuminated when the cruise control ON-OFF button on the steering wheel 

is pushed. The indicator light turns off when the cruise control ON-OFF 

button is pushed again.

Cruise set indicator (SET) : The indicator light illuminates when the cruise 

function switch (SET- or RES+) is ON. The cruise SET indicator light in the 

instrument cluster is illuminated when the cruise control switch (SET- or 

RES+) is pushed. The cruise SET indicator light does not illuminate when 

the cruise control switch (CANCEL) is pushed or the system is disengaged.

1.

1.

2.

3. Set Switch : reduce the vehicle speed.

4. Cancel Switch : cruise control speed canceled by this switch.

Cruise IIIIINDNDNDNDNDD....

Cruisesesesesee iiiiindndndndndiici ataattta orr (((((CRCRCCRUUUIUUU SESESESESESS ) )))) :::: : ThThThThThe e ininindididicacacatototorrrr r llill gggghgg t ililillululumimiminanananaatetetetetes s whwhwhhenennn tttheheheheh cccrururuisisiseee

control systememmemeem is enabled. The crrrrurr ise indicator light in the instrummmmmeneenent clusteeeeerrr r

is illummmminated when the cruise control OOON-N OFF button on the steering wheel 

is pususuusushehehehehh d.d.dddd TTTThehehehe iiiinnndnn iciciciccatataatoroororor llligiggigghthththth tttttururururrnsnsnsnsn ooooofffffff wwwwwhehehehehen nnn thththhheeee crcrcrcrcc uiuiuiuiseseseses ccccononononntrtrtrtrolololol OOOOON-N-N--OFOFOFOFFFFF

button is pushed again.

Cruissssess  set indnnnn icataaaaa or (SET) : The indicataaa orooo lligi ht illuminates when the cruise 

functttion ssssswiwwwww tctctctctch hh hhhhh (S(S(S((S(S((SETETETETETTTTE - ororororrorr RRRRRESESESESESEE +)+)+)+)+)++)+)+ iiiiis sssss ONONONONONONON... ThThThThThThhThT eeeee crcrcrcrrcrcrc uiuiuiuiuiuiu seseseseseesesee SSSSSSSSEETETETETETETETE indndndndndn icicicicicci atatatataaatororororororor lllllllligigigigigiggghththththtt iiiiiin nnnnnn ththththhhheeeee

instruuuuumemememmem ntntnt ccclululustststererer iisss ilillululumiminananateteteddd whwhenenen ttthehehe cccrururuisisisee e cococontntntrororoll swswswitititchchch ((((SESES T-T ooorr 

RES+) is pushed. The cruise SET indicator light does not illuminate when 

the cruise control switch (CANCEL) is pushed or the system is disengaged.

1.

2.
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